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ABSTRACT

In 1997 extensive and severe termite damage was reported in
Palenciana, a small town in the Southwest of Cordoba. Following the
inspection that showed nearly half of the buildings in the town were
infested, we put forward an control project taking into account the
characteristics of Spanish urbanization and construction practice.

The province of Cordoba is administratively divided into 74 towns
plus the capital. The remaining towns were also surveyed for infesta-
tions in order to determine the impact of termites on the province. We
have found termites in buildings in 66 (88%) towns. Although we did not
find termites in 9 (12%) towns, this does not necessarily imply their
absence there. The extent of the termite damage in each town varies. In
33 (45%) towns damage has been found in only a few houses but, one
or more extended areas were attected in the rest.

A more elaborate survey was done in Palenciana by using mark-
recapture methods to estimate foraging ranges and population sizes for
some colonies. In Palenciana we have information from 350 of the
approximately 640 houses, in which we found termite damage in 164.
Because the affected area is clearly defined we have established a zone
of 308 buildings (48.1% of the town), in which the damaged houses
represent 53.2% of the zone but, we can anticipate that all will be
eventually affected if no treatments are applied. Foraging territories of
6 colonies surveyed ranged from 50 to 2342 m* with estimated
populations of 157,846 to 5,200,000 termites per colony.

KEY WORDS: Isoptera, Rhinotermitidae, Reticulitermes lucifugus,
Urban pest, Spain.

INTRODUCTION

Two termite species are present in continental Spain, the drywood
termite, Kalotermes flavicollis (Fabricius), which damages vineyards
and trees in public gardens as well as buildings, and the subterranean
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termite, Reticulitermes lucifugus (Rossi), that more frequently infests
buildings throughout Spain. The presence of Cryptotermes brevis
(Walker) has not been established in continental Spain, but it is found
in the Canary Islands.

Few papers have been published concerning termites in Spain. In
this work we describe the conditions we found in Cérdoba, an Andalussian
province in southern Spain.

In 1997 extensive and severe damage was reported in Palenciana, a
village in South Cordoba, with nearly halt of the houses in the village
infested by termites. The Autonomous Government (Junta de Andalucia}
asked us to study the problem and make a proposal for an eradication
program. Usually the cost of the damages caused by termites are
supported by the house owners, but in this case, the help of the
Administration was requested.

As a result of the Palenciana problem the Provincial Administration
(Diputacion de Cordoba) initiated a study of the situation of all the towns
and villages in the province (Palenciana excluded), because no official
data were known. In this paper we present the results of both studies
separately, as well as the analysis of the situations found in Palenciana
and in the remaining towns and villages in Cordoba.

MATERIAL AND METHODS

1. Termite survey in the towns and villages in Coérdoba province.

The Cordoba Province has 74 towns and villages, each inhabited by
1,000 to 60,000 residents, plus the capital, Cérdoba, with 300,000
inhabitants. We conducted an initial search for information about
termite problems in a variety of ways (local and widely distributed
newspapers, the Cordoban bishopric, some architects, etc.)

A questionnaire was sent to all towns and villages to be inspected
asking the administrators (Major, Councillors, ....) for all the termite
problems known in their towns. We conducted the inspections with
local representatives to confirm the known or suspected termite infes-
tations. Moreover we visited a large portion of the towns and villages
searching for termite damage in doors and window frames located in the
house facades, and established four categories of towns:

(-) Without termites: Towns where we have not found termites but we
can not exclude their presence.

(+) Isolated Infestations: Towns with isolated or few infested houses.

(++) Medium Infestations: Towns or villages where houses were
located in a block or a quarter.

(+++) High Intestations: Towns or villages where houses in difterent
quarters were infested.
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2. Study of the Palenciana Village.

More intensive investigation was conducted in Palenciana, where
residents were provided with questionnaires that asked about: building
characteristics, the past presence of termites, the existence of factors
favoring termite presence, controls applied, etc.

The infested houses were marked in the village map to define the
damaged area. Betfore the control program, we studied some colonies in
the affected area. We placed monitoring stations in some houses for
monitoring the colonies (Su & Schefirahn 1986). Triple Mark-Recapture
method in conjunction with dye marker such as Neutral Red or Nile
Blue, or spray paint (Su etal. 1991, Miller 1993, Forschler 1994, Evans
1997) were used to determine the colony population and their foraging
territory (Su & Scheffrahn 1988).

RESULTS

All termites found in this study were the subterranean species R.
lucifugus.

1. Termite survey in the towns and villages of Cordoba province.
TheTable 1 and Fig. 1 summarize the results of our study. Previously,
of the 75 localities surveyed, 13 (17%) was known to be infested with
termites, but our current study showed that 66 (88%) of the villages
were infested. The extent of damage revealed by our inspections was: 33
localities have been considered as having isolated infestation, 12 towns
or villages were estimated as presenting medium infestation, 21 towns
or villages have high infestations.
Because the inspections were principally made on the exterior of the
houses, most of the termite damage was found in the frames of doors
‘and windows. When we were allowed to inspect the interior of the
houses, other damage was found in wooden beams.

2. Study of the Palenciana Village

Palenciana was subjected to more intensive study than the rest of
Cordoba province. This revealed high termite activity. Palenciana is a
small village in the Coérdoba province (Fig. 1). The municipal district
extends over 16 km?, the village occupies an area over 100,000 m?. The
town has 640 houses with 1,580 inhabitants. Fig. 2 shows the town of
Palenciana with the houses infested with termites indicated.

Table 2 shows the survey results. Because the damaged houses were
located in the center of the village, we have delimited an infested area
which includes 308 houses, and 164 of them were affected by termites.
More than a half of the area of the town (60,000 m? was infested with
termites. The most frequent damages found corresponds to door and
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ituation occurs when the wooden

dow frames
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iana was established in the seventeen century. Many houses

are >100years old, and some were >200 years old, so they are supported
by old wooden beams. Some buildings have been partially destroyed and

their ceilings have collapsed because of termite damage.

beams are affected.
Palenc

Table 3 shows the houses that are especially susceptible to termite
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Table1. Results of the termite damages for 75 town/villages in the province of Cérdoba (Spain).
Previously, the presence of termites were known only in 13 towns.

e
]

TOWN / VILLAGE

No. PREVIOUS RESULTS OF DEGREE OF
KNOWLEDGE INSPECTION DAMAGE

ADAMUZ 1 NO YES +++
AGUILAR DE LA FRONTERA 2 NO YES +
ALCARACEJOS 3 NO YES +
ALMEDINILLA 4 NO YES ++
ALMODOVAR DEL RIO 5 NO YES +++
ANORA 6 NO YES +
BAENA 7 YES YES +
BELALCAZAR 8 NO YES ++
BELMEZ 9 NO YES +
BENAMEJi 10 NO YES ++
LOS BLAZQUEZ 11 NO YES ++
BUJALANCE 12 NO YES +
CABRA 13 NO YES +4++
CANETE DE LLAS TORRES 14 NO YES 4+
CARCABUEY 15 NO YES +++
CARDENA 16 NO NO -
LA CARLOTA 17 YES YES 4
EL CARPIO 18 NO YES +++
CASTRO DEL RIO 19 NO NO i

ONC) AL 20 | NCD) N —
DONA MENCIA 21 NO YES +
DOS TORRES 22 NO YES o
ENCINAS REALES 23 NO NO -
ESPEJO 24 NO YES +
ESPIEL 25 NO YES +
FERNAN NUNEZ 26 NO YES +
FUENTE LA LANCHA 27 NO NO -
FUENTE PALMERA 08 NO NO .
FUENTE TOJAR 29 NO NO -
FUENTEOBEJUNA = 30 NGO ____YES +
LA GRANJUELA 31 NO ~ YES +
GUADALCAZAR 32 NO YES +
EL GUIJO 33 NO YES +
HINOTJOSA DEL DUQUE 34 NO YES +
HORNACHUELQOS 35 YES YES ++
IZNAJAR 36 YES YES +++
LUCENA 37 NO YES +
LUQUE 38 NO NO | -
MONTALBAN 39 NO YES +
MONTEMAYOR 40 | e — |
MONTILLA 41 YES YES ++
MONTORO 42 NO YES ++4
MONTURQUE 43 NO YES +
MORILES 44 NO YES ++
NUEVA CARTEYA 45 NO YES +

OBEJO 46 NO YES +
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Table1. (continued from previous page). Results of the termite damages for 75 town/villages in
the province of Cérdoba (Spain). Previously, the presence of termites were known only in 13

towns.
PALENCIANA

47 YES YES +++
PALMA DEL RIO 48 NO YES +
PEDRQO ABAD 49 NO YES +4-+
PENARROYA-PUBLONUEVO 51 NO YES +
POSADAS 52 YES YES 4+
PQOZOBLANCO 53 NO YES +
PRIEGO DE CORDOBA 54 YES YES ++
PUENTE GENIL 55 NO YES +++
LA RAMBLA 56 YES YES -+
RUTE 57 NO YES ++
SAN SEBASTIAN BALLESTEROS58 YES YES ot

59 NO YES +

SANTA EUFEMIA

SANTAELLA 60 NO YES |
TORRECAMPO 61 NO YES +
VALENZUELA 62 NO YES +
VALSEQUILLO 63 NO YES ++
LA VICTORIA 64 NO NO -
VILLA DEL RIO 65 NO YES +
VILLAFRANCA DE CORDOBA 66 NO YES +++
VILLAHARTA 67 NO YES +
VILLANUEVA DE CORDOBA 68 YES YES o+
VILLANUEVA DEL DUQUE 69 NO YES +
VILLANUEVADELREY = 70 = NO _YES
VILLARALTO 71 NO YES +
VILLAVICIOSA DE CORDOBA 72 NO YES -t
EL VISO 73 NO YES +
ZUHEROS 74 YES YES 4+
CORDOBA-CAPITAL 75 YES YES +++
T SR S —— e T

damage because they have wooden beams. It is significant that the
82.14% of the houses with wooden beams in the attected area have
termites and 21.43% are in danger ot collapse.

Prior to initiating a control program in the affected area, we placed
monitoring stations in some houses for monitoring the termites. Table
4 and Fig. 3 show the monitoring results. Colony 1 was the biggest we
studied, with an estimated population of more than 5 million foragers
occupying an area of over 2,300 m?. The linear foraging was 82 m. The
other colonies were smaller than colony 1. The size of some of them may
be underestimated because we did not have permission to install
monitoring stations in some houses. Colony 4 was detected at only one
monitoring station, so we could not determine the extension of their
territory. In colony 6, too tew termites were recaptured to estimate the
number of foragers.
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Fig. 2. Palenciana village. Results of the inspections. See tables 2 and 3.

Table 2. Results of the inspections in Palenciana urban
area. The upper part of the Table shows the results for all
the villages; the lower part are related to the affected areas.

PALENCIANA VILLAG

NoO. %
Houses 6840 ]
Revised houses 350 54.69
Houses with termites 164 25.23
INFESTED QUARTER

NoO. %
Houses 308 -
Revised houses 238 77.27

Houses with termites 164 53.24

P
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Table 3. Resuits attending the houses which are supported by wooden beams. The percentages
have been related with the number of houses in Palenciana village {(640), the houses in affected
quarter (308) and the houses with wooden beams in affected quarter (84).

NoO.

Houses with wooden beams 108
in the village

Houses with wooden beams 84
in the affected quarter

Houses with wooden beams 69
and termites

Houses with damaged 18

wooden beams

Village Houses in affected

houses quarter

% /640 % /308

16.87 -
13.12 26.67
10.78 21.90
2.81 5.71
DISCUSSION

1. Termites in towns and villages of Cordoba

Houses with wooden
beams in affected

quarter

% /84

82.14

21.43

Our results were the first data in Spain on the presence of termites
in all the towns and villages in one province. The results exceeded our
expectations for the abundance of termites, with 88% of survey
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locations (66 of 75) infested (Table 1). Moreover in 50% of these localities
the level of infestation can be considered as medium or high (Table 1 and
Fig. 1).

During the inspections we have obtained some data about the factors
that could have influenced the spread of termites in the towns (Gaju &
Bach 2000). We determined that the most important tactor was the lack
of knowledge on the part of the citizens and municipal administrators
about termites and the signs of termite infestation. This lack of
knowledge has allowed large infestations to become established in
many locations. We suggested information about termite recognition
and control be provided at all levels (Local Administrations and
citizens).

Although Palenciana was the village studied in depth and probably
the most affected, in many other locations the infestation level was quite
high and if no actionis taken, termites will spread freely and their future
elimination will be extremely difficult.

2. Study of the Palenciana village.

The study ot Palenciana was the most extensive ever conducted in
Spain. Santa Cruz de Campezo (Aguinaga, 1993) and Sant Boi de
Llobregat (Bach et al. 2000) were previously examined, but in both
locations the infestation was far less extensive than in Palenciana. This
study has provided the basic information for undertaking the treatment
of the termites in Palenciana.

Our results about colony population and foraging territory agree with
similar species from North America. Su (1994} reported foraging
territories of 31 - 2,361 m* and estimated foraging populations of
470,000 - 2,847,000 termites for colonies of R. flavipes (Kollar) in the
United States. Forager populations of 300,000 - 3,200,000 were
reported by Myles (1996) for R. flavipes colonies in Canada.

In southerm Europe, houses often share walls with the neighbors.
This may make the application of chemical barriers inappropriate. We
have calculated that to control termite infestations it will be necessary

Table 4. Population characteristics of 6 colonies as determined by using monitoring stations and
mark-recapture

COLONY  TERRITORY (m?) MAXDISTANCE (m) TERMITE POPULATION

1 2,342 82 5,200,000
2 297 20 361,312
3 1,023 45 1,166,523
4 50 - 2,441,180
5 50 10 167,846
6 100 6 -
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to introduce into the soil and the walls of the houses of Palenciana more
than 280,000 liters of chemical barrier, which is not ecologically
admissible. We suggest a bait treatment with an IGR (Insect Growth
Regulator). Some chitin synthesis inhibitors have been tested:
Diflubenzuron, Hexaflumuron, and Lufenuron (Su 1994, Su & Scheffrahn
1993, 1996). Based on the satisfactory results obtained in many studies
using hexaflumuron in other countries (Su 1994, Forschler & Rider1996,
Su et al. 1997, 1998, Haagsma & Bean 1998, Tsunoda et al. 1998,
Ferrari et al. 1999, Yates & Grace 2000), treatment began in October
2000 with the application of the SentriTech System® from Dow
AgroSciences which contains 0.05 % Hexaflumuron.
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