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Seasonal history of the Maritime Pine Bast Scale 
Matsucoccus feytaudi Ducasse (Hemiptera: l\ilatsucoccidae) 

in Portugal 

Abstract - Seasonal history of n1emhers of the Mat~ucoeeidae varies bet>veen a 
tv..·o-year cycle on the one hand and multivoltine development on the other; inost 
of the investigated ,pecies display bivoltine development. Epiden1ie populations 
of M. feytaudi in the Mediterranean coast of France and Italy display univoltine 
developn1ent, v1ith a niale flight limiti.:d to few V.'eeks in the early spring. 
Pherotnone traps have revealed that in central Po1tugal males of Jf feytauJi fly 
throughout the year. The question raised was v,•hcther the latter seasonal flight 
pattern i1nplies multivoltine development of the Portuguese scale population or 
not. In order to addre>~ the question v.'e compared the pattern of male flight with 
the o<.:currence of irnmature developmental stages of the scale. The 1nain peak of 
male flight V.'as ob-;erved in February and a smaller one in >umcner. This pallern 
coincides V.'ith the age structure of the immature stages of the scale. \Vhile the 
development of most of the nymphs doc~ last about 10 months, a smaller portion 
completes the feeding cycle in about 5-6 ntonths. It is suggested that t.!ue to the 
notable extension of the early spring oviposition period in the studied areas, the 
first egg masses that occur in December give rise to a second annual generation. 
The early first instar nymphs escape the aestivatitJn, to v..·hich the major ny1nphs 
population is subject, by developing into second nyniphal .\tage before daily 
average temperature reaches an upper thre~bold of 15 °C. It is suggested that high 
plasticity displayed by population~ of both M. ji!ytaudi and its host Pinus pinaster 
in the Iberian Peninsula a\lov•IS the variation in both seasonal occun·ence of the 
egg masses and rate of developn1ent of the nymphs, resulting in a non-unifonn 
seasonal age structure. The outcon1c is two overlapping generation, allov,.·ing male 
flight all year round. 

Key \\'ords: plant-insect relationship, scale in,ect~, phero1none traps. 

INTRODUCTION 

Approxin1ately 30 species of 1noden1 bast scales of the genera lvft1tsucoccr1s 

Cockerell and Sonsaucuccus Young (He1niptera: Mat&ucoccidae) feed exclusively on 

pine, each species developing on one or a few hosts of a given subsection or section 

of the genus Pinus (e.g .. Rieux, 1975: Ray, 1982; Liphschitz & Mendel. 1989). M. 
pini feeds only on pine species belonging to the sylvestris group (Rieux, 1975) and 
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M. 1nacrocicatrices on P. slrubus (Kosztarab, 1996). Liphschitz & Mendel (1989) 
suggested that the develop1nent of !rlatsucoccus species on a pa11icular pine species 
relates to scale's inability to trigger lhe defence ~yste1n of the host \Vhile feeding. Data 
presented by Nlendel ( 1992), Halevy ( 1995). and Mendel et al. ( 1997) suggest that 
ho~t resistance, more than the natural ene1ny complex, is the key factor in the 
population dynamics of M.josephi. Resistance to the scale has probably been acquired 
through a long coevolution between P. brutia brutia and M. josephi. l,ack of 
coevolution was suggested as the reason for the high susceptibility of P halepensis 
and some sub~pecies of P hrutia to A!/. josephi and for the severe injuries produced 
by M. rnatsun1urae V.'hen it was introduced, fron1 Japan, in East Asia and the north-
eastcm USA and by M. j'eytaudi after being transferred from the Iberian peninsula or 
the Atlantic coast of France to the !Vfediterrancan coasts of France, Italy and Tunisia 
(Mendel, 1998). The interaction \Vith the ho~t is surely a key factor on the biology of 
1Watsucuccus and an i1nportant issue in order to understand population dynan1ics, 
geographical distribution. host range and aggressiveness of these scale insects. 

Ainong the fev.' studied members of the genus Matsucuccus, different modes of 
seasonal histories \Vere revealed (e.g. Bodenheimer & Neumark, 1955; Ricux, 1975; 
Kosztarab 1996; Kosztarab & Kozar, 1988: Park 1991 ). Those living in the n1ild 
ten1perate zones, such as }If. 1na1sun1urae and iW. pini, are bivoltine. The populations 
overwinter as fir~t instar nymph. resun1e activity early in the spring, mature a fe•.v 
weeks later and produce a second generation during sum1ner (e.g. Cadahia, 1971; Park, 
199 l ). In higher latitudes or further to the north the 5easonal development is extended, 
\Vith 1\!/atsucoccus gallicolus becoming univoltine, whereas Matsucoccus 
1nacrocicatrices displays 2-year cycle (Kosztarab, 1996). In both cases. long 
overv•intering occurs. On the other extreme. i1rl. josephi, an ea~t Mediterranean species 
(Mendel, 1998), display~ a multivoltine behaviour, v,iith up to 6-7 annual generations 
(Mendel et al., 1997). 

M .. feytaudi is specific to n1aritime pine, Pinus pinaster Ait. Its distribution is 
therefore included in the range of its host, which occurs as frag1ncnted populations in 
the western part of the Mediterranean basin. \Vestem populations of the bast scale are 
endemic, whereas the eastern population V.'a5 introduced in modem time, probahly by 
humans (Burban et al., 1999). 

Both eastern and \Vcstern populations of M. feylaudi have been considered 
univoltine (Cadahia & Montoya, 1968; Rion1 & Gerbinot, 1977; Covassi & Binazzi, 
1992: Riom & Tacon. 1994). Adults occur early in the spring (February-March) \lihile 
first instar ny1nphs appear about one n1onth later. 1·wo n1ain pe1iods of feeding activity 
occur. The first period occurs during early spring. ·when average tetnperatures are below 
the threshold J5"C. Higher temperatures induce aestivation on first instar nymphs. The 
second period starts in autumn with the drop of te1npcrature. First instar nymphs 
complete development and tum into the second instar (Riom & Gerbinot, 1977). 

Activation of traps baited ·with the female sex phero1none of A!/ .. feytaudi showed 
that in Portugal an almost all year round flight activity occurs. This pattern of behaviour 
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of the M .. feytaudi males suggests that the Portuguese population of the scale is not 
univoltine (Carvalho et al., 1997). 

The objective of the present study has been therefore to investigate the rea~on 
behind the apparent unusual seasonal history of the hast ~cale in Portugal. 

MATERIAL AND :tv!ETHODS 

Seasonal .fiight pattern of· males 

The seasonal flight pattern of 1nales \Va~ n1onitorcd during three consecutive years 
using phcro1none traps. Sticky delta traps baited \Vith 400 1ng racemic mixture of the 
M. fl')'taudi sex phero1none were placed in n1ariti1ne pine ~tands. 

In 1998, traps V.'ere placed in t\VO areas, Sintra (38"47'N, 9°25'\V, about 250 m 
above sea level) and Penfn~ula de SetUbal (38°32'N. 9"8'W. about 30-35 m above sea 
level), respectively. The capture~ were examined every other week. and the baits v.·ere 
replaced once every t\VO 1nonths. In 1999, traps v.'ere activated during the t\VO main 
period~ of flight activity February-April and July-August, in l\vo stands, at Peninsula 
de Setllhal and rvrarinha Grande (39°40'N. 8°55'\V, about 50 m above sea level). In 
2000, the trapping was carried out fron1 February to July in t·wo ~tands, at Peninsula 
de Settibal and Lous1i (40"8'N, 1"4'W, about 700 m above sea level). 

Sa1npling in1mature stages and adult.females 

Sa1nplings of nymphs and females \\/ith ovisacs \Vere conducted every other week, 
from February to July 2000. at the Peninsula de SctUbal. The number of settled first 
(N1), second (N2) instar ny1nphs and females with ovisacs was estimated by exatnining 
I dm2 of bark, on the stem section of the tree with highe~t probability of occurrence 
of the pine ba&t scale (Jactcl et al., 1996). Fifteen trees \Vere &amp!ed at random. 

To confirm the presence of the sumn1er generation of N2 and adult females, the 
san1plings \Vere repeated in July 2001, on three pine stands: Peninsula de Setlihal and 
in two stands at Marinha Grande (MGa and MGb), ~·ith 15, 18 and 11-12 years old 
trees, respectively. Current year exuviae ~·ere also counted to accumulate additional 
information about the occurrence of distinct su1nmer and winter generations. 

Fecundity, e1nbryonic n1ortality and duration of' the egg stage 

Female fecundity, rate of development of the egg n1asses in the forest and 
embryonic mortality v.·ere estin1atcd by sanipling ovisacs in tv.·o pine stands, from 
March to May 2000. 

Ovisacs ~·ere collected by using trap~ made of strips (4x32 cn1 in size) of grooved 
card (Kraft paper with grooves 2 mm in &ize) placed at half way up the stein, a~ 
suggested by Carle (1968). Traps \Vere examined every other \.veek. In the lab the cards 
\Vere opened carefully and examined. En1bryo mortality and hatching tin1e were 
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exan1ined by placing ovisacs in Petri dishes, surrounded by a vaseline ring at 24"C. 
60o/o-80% RH and 12: 12 LD_ E1nerged cra\vlers \\-'ere counted and re1noved every other 
day. Non-hatched eggs were also counted. 

Simulation oj' seasonal trends 

To simulate the M. j'eytaiufi seasonal trends a si1nple model was developed. The 
model \\'as based on a 15 °C threshold temperature to trigger aestivation and on data 
collected in the ~tudied regions. 

RESULTS 

Seasonal flight pattern oj' niafes 

Male flight of M. _feytaudi \\-'as almost continuous all year round, displaying two 
main peaks: a major one in winter and anotber one in summer (Fig. 1-3). Yet, the 
magnitude of the su1nmer peaks as \Vell as co1npari~on w·ith those of the winter varies 
largely depending on the specific stand. 

Occurrence of imm.ature stages and_fenwles 1vith ovisacs on trees 

Ovipositing fen1ales of M. j'eytaudi w·ere observed as late as May (Fig. 4). In 1999 
ovisacs ""·ere detected as early as in early Dece1nber. suggesting that the oviposition 
period extends fro1n December to May. 

The significant number of N2 recorded in July-August suggests that portion of the 
N 1 population escapes aestivation, forn1ing about 4 months after hatching a distinct 
summer generation of the N2 (Fig_ 4). While the majority of N 1 population becomes 
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Fig_ I - Flight pattern of Matsucoccus f'cvtaudi 111ales observed at Peninsula de Settibal and 
Sintra, in 1998/99. 
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Fig. 2 - Flight pattern of lfatsucuccus feytaudi tnales at Penin~ula de Sc:tdbal and Marinha 
Grande. in 1999_ 
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Fig. 3 - Flight pattern of 1\1a1sucoccus feytaudi males observed at Peninsula de Setl1bal and 
Lousa, in 2000. 

noticeable three to four months after hatching. Hence, N2 population displays a tninor 
peak in sumn1er and a major one in winter. 

Further observations, carried out in July 2000 and 2001, strengthen the evidence 
of a summer generation (Table 1). The ratio between the size~ of summer and \Vinter 
populations, estimated by fresh exuviae, suggest~ that the proportion of individuals in 
the population di~playing a second generation is variable, ranging from about 1 % up 
to 61 %, in different stands and years, probably as a result of differences in 
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meteorological conditions. The differences in the size of each generation are consistent 
with differences in seasonal flight patterns of M .. feytaudi males observed bet\veen 
stands. 

Fecundity, embryonic mortality and duration of the egg stage 

A large proportion of ovisacs in the traps was preyed, mostly by nymphs of 
coccinelids and Elatophilus crassicornis, reducing the number of intact ovisacs. The 
number of ovisacs sampled was higher in March, decreasing afterwards. The estimated 
fecundity in March (Table 2) differed significantly (P<0.05) between stands. It was 
higher at Peninsula de SetUbal, where a large density of the pine bast scale was also 
observed (Fig. 3). Significant differences (P<0.05) were also registered between 
sampling periods within the stands. 

Embryonic mortality of M. feytaudi varied from about 1 up to 11 %. being 
significantly higher in ovisacs collected in May (P<0.05) (Table 3). The duration of 
the egg development was reasonably constant, i.e., 21-25 days. 

Simulation of seasonal trends 

A simulation model was built based on the field and laboratory observations. In 
particular, our results indicate that: (i) duration of egg stage is about I 1nonth; (ii) 
duration of non-aestivated N1 is 4 months; (iii) development of N1 under aestivation 
lasts 7 months: (iv) duration of N2 of the winter generation is about 3 months; (v) 
duration of N2 of the summer generation is 1 month. 

Average mortality of the immature stages (eggs, N 1 and N2) due to predators and 
other factors is considered ranging from 60 to 80%. 

To predict male captures the sex ratio used was 1: l and is supposed that a 
phero1none trap captures males flying from the 12 nearest trees (i.e., about 100 m2). 

Assuming a l5°C threshold temperature to trigger aestivation, two cases were 
simulated, one for a mild winter with daily average temperatures above J5°C occurring 
since March, and other with daily average temperatures below 15°C observed until 
early April. In the second case, the flight peak of males in summer is relatively higher 
than in the first case (Fig. 5). This result agrees with the field data indicating a more 
distinct summer flight activity of males, in comparison with the winter period, at higher 
elevations or northern latitude. In both cases, the pattern of flight activity of M.feytaudi 
given by the simulation model (Fig. 5) is consistent with field observations (Fig. I to 
3). The overlapping of generations results in an almost constant presence of males all 
year round (Fig. 5). 

DISCUSSION 

The results suggest that the seasonal history of M. feytaudi in Portugal is the result 
of overlapping generations, instead the strait forward univoltine pattern reported for 
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Table l - Nu1nber of exuviae, second instur nymphs (l'v'2), females with ovisac.1· and nwle cocoons 
of Mat~ucoccus feytaudi sampled per d1n2 of bark al the rniddle of the tree trunk, in July-August. 

Location Year Sampling Exuviae* N, Females I\-lale Ratio 
trees N1+N2 with cocoons [(b+c+d)/aJtOO 

ovisacs 
(•) (b) (<) (d) 

Peninsula de Set\ibal 2000 20 79 7 I () 10.1 
2001 40 216 3 0 I 1.9 

l\.1arinha Grande a 2000 20 23 R 0 6 60.9 
2001 40 134 0 0 I 0.7 

Marinha Grande b 2000 &J 53 8 2 J 20.8 
2001 60 34 8 s 0 38.2 

*for further expla1rntio111> see text 

Table 2 - Fecundity (ifMat,oucoccus feytaudifemu/es (mean± SE). 

Period 

Location M•ITh April "'Y 
Eggs/ovisac N' Eggs/ovisac n Eggs/ovisac n 

Lousa 252.2 ± 15.9 25 271.0 ± 39.2 3 187.2 ± 22.5 6 

Peninsula de Setlibal 325.7 ± 26.2 22 - -

*number of sampling trees 

Table 3 - Embrionic mortality ofMatsucoccus feytaudi (o/o) (mean± SE). 

Location March M•y 
n " 

Lousii 3.2 ± 0.019 25 11.J ±0.038 6 

Peninsula de Setllbal 1.3 ± 0.002 22 - -

Table 4 - Hatchinf? time o/MatSU!;OCCUS feytaudi (mean± SE). 

Location March May 
N° days " N° days " 

Lousii 20.8 ± 0.46 25 24.6± 0.65 6 

Penfnsula de Setllbal 20.8 ± 0.49 22 - -

other regions. Our findings prove the occurrence of univoltine and bivoltine 
development of the scale in Portugal. Similar findings are expected in other areas of 
the Iberian Peninsula. The presence of different Matsucoccus stages in summer has 
also been observed recently in North Africa (H. Jactel, 2001 personal communication). 

It is sugge&ted that the major part of the population presents one annual generation, 
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Fig. 4 - Number (mean± SE) of first and second instar nymphs (N1 and N2) and female$ with 
ovisacs per dm2 of bark observed at Peninsula de Setubal, in 2000. 
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Fig. 5 - Simulated flight pattern of Marsucoccus feyraudi males, case 1: daily average 
temperatures above 15 °C are observed since March, case 2: daily average temperatures 
bellow 15 °C arc observed until early April (sec text for explanation). 

with an aestivation of portion of N 1 population induced by temperature, as observed 
in other studies (e.g., Riom & Gerbinot, 1977). Furthermore, the fecundity, duration 
of the egg stage and duration of N2 of the winter generation agree with the observations 
reported in France and Spain (Riom, 1979; Cadahia & Montoya, 1969) which are 
consistent with a principal univoltine character of the species. 

The univoltine behaviour of M. feytaudi may be explained by an adaptation to 
seasonal trends on the host conditions. Studies based on fossil records of the pine and 
oo its genetic structure indicate that P. pinascer survived the last glaciations sheltered 
in the warm enclave of the Tberian Peninsula (Figueira!, 1995; Salvador et al., 2000). 
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Portugal or Spain had become then a secondary center of origin of P. pinaster which 
spread thereafter into the neighbouring countries. The endemic characteristics of M. 
feytaudi populations on the Iberian Peninsula and the geographical distribution of 
mtDNA diversity ~ithin the western lineage of the species is compatible with an 
Iberian refugium for the insect ul- association with its host (Burban et al., 1999). In 
these particular conditions, M. feytaudi must have evolved to adapt its biology both 
to the Iberian climatic conditions' and/or to the physiology of its host. 

Mediterranean climate is characterised by mild winter, spring and autumn seasons 
and a dry summer. This may explain conformity to spec ial seasonal trends on tree 
physiology and insect-host interaction. An increase of the phloem osmotic pressure 
associated with water stress, a possible decrease in N content associated with seasonal 
growth slowness (Kozlowski et al., 1990), or the increase in secondary compounds, 
such as tannin and phenol compounds, could favour tree resistance and limiting the 
feeding activity of the scale during summer. 

It is therefore suggested that aestivation of the maritime pine bast scale is an 
example of an adaptive behaviour to host physiological conditions, inducing the 
aestivation of the first instar nymphs. Seasonal changes in food quality or host 
resistance may account for low survival in summer. According to this assumption, 
temperature is probably the signal for M. feyraudi to undergo aestivation. 

Yet, a rapid development from the N1 stage to adults occurs due to the high autumn 
temperatures. In consequence, egg masses may be observed as early as December in 
the studied areas. Also, the genetic plasticity of the subpopulations (Burban et. al., 
1999) may contribute for the extension of the egg laying period. Therefore a small 
portion of the N 1 population, of the early season occurring egg-masses may develop 
into N2 before the increase of the daily average temperatures above I 5°C. This may 
further give rise to a second generation, whose feeding period lasts about 5-6 months, 
while the development of the other individuals, constituting the main winter generation, 
lasts about 10 months. Thus, a main part of~ population completes one generation 
yearly, while a minor part of the population is able to complete a second generation 
in about 14 months. The overlapping generations, as observed by an almost constant 
presence of adult males all year round, is support by the simulation results. 

ACKNOWLEDGEMENTS 

Thanks are due to Carlos Jorge Carvalho, Elsa Borges da Silva and Manuel Cmiano 
for technical support in the field and lab work. 

This work was carried out with financial support from the Commission of the European 
Communities (FArR) specific RTD programme, Contrac t CT97-3440, "PHOCUS, New 
ecological pest management of pernicious scale insects in Mediterranean forest and groves". It 
does not necessarily reflect the Commission's views and i11 no way anticipaces the Commission's 
future policy in this area. 



328 Bollettino di Zoologia agraria e di Bachico!tura, Ser. II, 33 (3), 2001 

REFERENCES 

BODENllEIMER F. S., NEUMARK S., 1955 - The Israeli Pine ,Watsucoccus. - Kiryat Sepher, 
Jerusalem. 

8URBAN C., PETIT R. J., CARCREFF E., JACTEL H., 1999 - Range \Vide variation of lhe maritime 
pine bast scale Matsucoccus feytaudi Due. (Homoptera: Matsncoccidae) in relation to the 
genetic stJueture of its host. - r-.1olecular Ecology. 8: 1593-1602. 

CADAHIA D., 197! - Matsucoccu.1· pini Green (Homoptera: Margarodidae), su descripcion y 
biono1nia en Espana. - Boletin Servicio Plagas Forestales, 14: 81-91 

CADAHIA D., MONTOYA R., 1968 - Prospeccion de .Marsucoccusfeytaudi Due. y 1\1atsucoccus 
pini Green (Homoptera, Margarodidae) en Ja nlitad Norte de Espaiia. - Boletin Servicio 
Plagas Forestales, 22: 133-134. 

CARLE P. 1968 - Methode d'obtention massive des pontes de Matsucoccus feytaudi Due. 
(Coccoidea, Margarodidae) par pi6geage des femelle~. - Ann. Sci. For., 25: 57-68. 

CARVALHO CJ., SILVA L., fRANC'O J.C., ME1''DEL Z., MEXIA A., 1997 - MonitoriLa~iio do voo de 
Matsucoccusfeyta1uli Ducasse e seus predadores Hernerobius .1tigrna Scphens e Elatophilus 
crassicomio (Reuter) em povoamentos de Pinus pinaster Ait. na regiAo centro de Portugal. 
- VIII Congresso Ib€rico Lie Entomologia, pp. 87 (Abstract) 

COVASSI M., BINA7JJ A .. 1992 Primi focolai di Matsucoccus feytaudi Due. nella Liguna 
orientale (Homoptera: Margarodidae). - Redia, 75: 453-466. 

FIGL'EIRAL L, 1995 - Charcoal analysis and the history of Pin us pinaster (cluster pine) in Po1tugal. 
- Review of Palaeobotany and Palynology, 89: 441-454. 

HALEVY, M. 1995. The Israeli pine bast scale, Matsucoccus josephi. and its natural enemies in 
the pine forest of Israel. - Ph.D. thesis, The Hebrew University of Je1usalem, Israel. (Hebrew, 
with English sum1nary). 

lACTFiL H., PERTHUISITT N., MENASSJEU P., RAISE G., BURBAN C., 1996 - A sampling design for 
within tree larva! populations of the Mariti1ne Pine Scale, 1\1atsucoccus f1')'·taudi Due. 
(Homoptera: Margarodidae), and the relationship betwi;en larval population estimate and 
1nale catch in pheromone traps. - The Canadian Entomologist, 128: 1143-1 156. 

KoszTARAB M., 1996 - Scale insects of Northeastern No1th Ameri!:a: identification, biology, 
and distribution. - Vll'ginia Museum of Natural History, Martinsville, 650 pp. 

Kos7TARAB M., KOZAR F., 1988 - Scale insects of Central Europe. - Dr.\\/. Junk Publishers, 
Dordrecht, 456 pp. 

KOZLOWSKI T., KRAMER P. J., PLLARDY, S. G. 1990- The physiological ecology of i;voody plant~. 
Academic Press. 657 pp. 

LIPI-ISC'HITZ N .. MENDEL Z. 1989 ·Interactions between hosts and non-hosts of Pinu.1· ssp. and 
Illatsucoccus josephi: anatomical re~ponses of stem to infestations. - New Phytol., 113: 
135-142. 

MENDEL Z., 1992 - TI1e occurrence of A1atsucoccuo josephi in Cyprus and Turkey and its relation 
to decline of Aleppo pine.- Enton1ologia Gen., 17: 299-306. 

MENDEL Z., 1998 - Biogeography of Matsucoccus josephi (Homoptera: Matsucoccidae) as 
related to host resistance in Pinus brutia and Pinus ha/epen.sis. - Can. J_ Forest Research, 
28: 323-330. 

ME'IDl-'L Z., AD'\R K., NESTLL D., DLKKELBLUM E., 1997 - Sex pheromone traps as a tool for 
the study of population~ trends of the predator of a scale insect and for the identification 
of potentr.tl predators for biological control. - IOBC/WPRS Bull., 20: 231-240. 



Proceedings of the !SS! IX - Imernacional Symposium on Scale Inseds Srndics 329 

PARK S. C. 1991 - Geographic distribution, biology, and research for the control of Matsucoccus 
pine bast scale~ (Homoptera: Coccoidea: Margarodidae). - J. Korean for. Soc., 80: 326-
349. 

RAY C. R., 1982 - Revision of the genus Mat.1ucoccus (Homoptera: Coccoidea: Margarodidae) 
in North Ame1ica. - Ph.D. Thesis, Auburn Univer~ity, A.uburn, Alabaina. 

RIEUX R., 1975 La sp6cificit6 alicnentaire dan~ le genre Afatsucoccu.1· (Homoptera: 
Margaroditlae) avec reference sp6ciale aux p\antes-h6tes de .111. pini Green, Classement des 
1Wats11coccus diipres leur~ h6tes. - Ann. Si:i. Forest, 32: 157-168. 

RIOM J., 1979 - Etudi; biologique et 6cologique tle la Cochenille du Pin maritime Matsucoccus 
feytaudi Duca~se, 1942 (Coci;oidea, Margarodidae, Xylo(.:occinae) dans le Sud-Est de la 
France. I\'-Potentie! biotique et dynamique des populations. -Ann. ZooL Ecologie anima!e, 
11 (3): 397-456. 

RlOM J .. GERBINOT B., 1977 - Etude biulogique et Ccologique de la Cochenille tlu Pin maritime 
i'1atsucoccus feytuudi Du<:a~se, 1942 (Coccoidea, Margarodidae, Xylococcinae) dans le 
Sud-E~t de la France. I · Biologie generale Fram;aise. 46: 437-445. 

RIOM J, TACON F, 1994 - Le d6p&isse1nent du pin mnriti1ne dans le Sud-Est de la France au 
<:ours des ann6es 1960-1970: Le r61e de !a cochenille ivfatsucoccus f"eytaudi Due. 
(Coccoidea, Margaroditlae). - A.nn. ZooL Eco!ogie animale, 9 (1): 11-50. 

SALVADOR L., ALIA R., AGUNDEZ D., Gn. L., 2000 - Geneti(.: \·ariation and migration pathv,·ay~ 
of maritime pine (Pini10 pinuster Ait.) in the Iberian peninsula. - Theor. Appl. Genet., 100: 
89-95. 

PROF. MANUELA BRANCO · lnstituto Superior de Agronomia, 1399-017 Lisboa, Portugal, E-mail: 
mrbranco@isa. utl .pt. 

PROF. JosE CARLOS. FRANCO - Instituto Superior de Agronomia, 1399-017 Lisboa, Portugal, 
E-mail: jsantossilva@isa.utl.pt. 

ING. OLGA BRITO - Instituto Superior de Agronomia, l 399-017 Lisboa, Portugal. 
DR. HERVE JACTEL - Lab. ct· Entomologie Fore~tit:re, INRA, Pierroton, 33611 Ga1inet Cedex, 

France, E-cnail: jactel@pierroton.inra.tr, 
DR. ZVI MENDEL - Dep. Entomology - ARO, Bet Dagan 50250, Israel, E-mail: 

zmendel @netvision.net.ii 






