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"ABSTRACT

Exact observations of the behaviour of Bruchus affinis Frolich (Col., Bruchidae) in Lathyrus fields, con-
firmed by diurnal and nocturnal experiments, showed that the adults of the bruchid systematically spent
the night in the flowers of L. sylvestris and L. pratensis L. (Leguminosae). In daytime the movements of
the adults within the same Lathyrus population (studied by capture, marking and recapture method) was
relatively limited in space (hlgh percentage of adults recaptured in the area of their release) and was more
important in L. sylvestris than in L. pratensis. B. affinis adults use L. pratensis for pollen feeding only and
L. sylvestris for pollen feedinig and laying eggs on pods. The possibility of a territorialism playmg arole in
the pollen dispersion and specnﬁcally influenced by the host-plant ﬂowets is dlscussed
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INTRODUCTION

Regardmg the blology of bruchids and their behav10ur, very liftle is known on'their
night and day activities (Southgate, 1979). Among monovoltine species, data are
available on the colonization of the host population (Korab, 1927) and the distribu-
tion according to the hibernation sites (Wakeland, 1934), but nothing. is known,on
the displacement patterns in relation to the complex relations between the bruchid
adults and the spec1f1c plant populauons

Bruchus affinis Frolich is a monovoltine bruchld In Southwest France (Bearn),
the adults develop on both Lathyrus latifolius L.and L. sylvestris L. which are semi-
herbaceous vines flowering and producting pods from July to September. In most of
the locations studied, L. latifolius or L. sylvestris are associated with Lathyrus praten-
sis which flowers earlier. = . .

‘The adults emerge from the Lathyrus seeds at the begmnmg of fall and. hlbernate
throughout the winter. The colonization of Lathyrus populations takes place in the
middle of May and. the adults are first seen on L. pratensis. On this species, the
beetles are found feeding on pollen but they do not terminate their reproductive
diapause. Sexual activities and vitellogenesis start after contact with L. latifolius or
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Table] Number of B. affinis caught at different times of the night of June 26-June 27 (9 pm local time

= 7 pm GMT)
lot N° time of number of number of bags number of
exposition from ...  to inflorescences examined used adults caught
1 9 pm 5am 82 40 20
2 9.30 5 83 40 8
3 10.30 5 82 40 0
4 11.20 5 83 40 0

L. sylvestris and the females lay eggs on the green pods of the 2 species (Bashar et
al., 1985). .

The study of the colonization movements and the displacements of the adult from
L. pratensis to L. sylvestris, or within the same Larhyrus population led to interesting
observations on the behaviour of the adults and to the hypothesis of territorialism
which is the object of the present contribution.

RESULTS

(1) Daytime activity: are the adults attracted to the flower or to the pods?

In the "St. Suzanne" location in a L. sylvestris population, 2 isolated tillers, and 5
inflorescencens for each were selected for observations. Two abservers looked at the
movements of B. affinis adults to the flowers and to the pods, from 8.30 am to 8.30
pm. During observations the following were recorded:

(1) The adults were found inside the flowers in the early morning. They leave the
flowers at sunrise and start visiting activities when the air temperatures exceeds 20°C.
At sunset, when the air temperature is below 20°C, they were found again reaching
_ the flowers and resting in them.

(2) The adults seem to be attracted mainly to the flowers (inflorescences,) into
which they penetrate immediately, for pollen consumption (Bashar et al., 1987). The
pods are suspected not to attract the bruchids. The adults seem to encounter them
when walking at random along the leaves and stems of the Lathyrus plants.

IT) Nocturnal activity: do the adults spend the night in the flowers?

In the location of "Cadillon” a total of 330 inflorescencens were selected. They
were grouped into 4 lots and were hidden into muslin bags or exposed to the visiting
bruchids at different time of sunset and the night (Table 1). Before the flowers were
exposed, the bruchids found on or in them were eliminated. After 5 hours of expo-
sion, all the inflorescences were closed within the respective bags and the presence
of bruchids was checked the next day.

The examination of the flowers revealed that the inflorescences exposed during
sunset have given shelter to adults. No adults were found in the flowers exposed
after sunset. This confirms that the B. affinis adults spend the night inside the flowers,
they get into them at sunset, and they do not move during night.
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Fig. 1. Experimental plots at St. Suzanne and the surrounding vegetation.

The two previous experiments lead to 2 hypotheses: (1) Flowers give shelter for
adults during the night and this could be the origin of a territorialism restricting the
area of pollen transportation. (2) Flowers are the exclusive organs capable of attract-
ing the bruchids to the host plant. Therefore, the distribution of adulis and eggs in
the population is strictly dependant on the distribution of flowers..

To answer these questions, the following experiments were conducted.

(I1IT) Displacement patterns: do B. affinis adults move?

The experimental field at "St. Suzanne” is a plain (50 m altitude). L. sylvestris
mixed with L. pratensis were distributed along a line between the edge of a forest
and a corn field (Fig. 1). This "population” is not isolated from others in the vicinity.
The whole area, estimated 300 m long and 4-5 m wide is divided into 15 plots (20
m x 4 m). From plot 1 to 6, the population is countinously attached to the edge of
the forest and from 7 to 15, it is separated from the forest by a grass field (Fig. 1).
The study was conducted on the same plots both on L. sylvestris and L. pratensis.
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Fig 2. Abundance of L. pratensis and L. sylvestris flowers from May 20 to August 13 in the field of St.
Suzanne.
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From the beginning of May to the end of August, each plot was visited on 3 to 4
days intervals to. count the inflorescencens and to perform a "capture-recapture™
experiment. The adults were collected in or on the flowers of the different plots from
10 am (plot 1) to about 7 pm (plot 15) on the same day. They were brought into the
laboratory and marked according to the plot and flowers of origin. Then they were
released in the same plot. The same operation was performed 3 to 4 days later. The
data obtained were: 1) the number of inflorescencens, 2) the number of adults
captured, 3) the number of adults captured in the same or in a different plot.

L. pratensis flowers are present from the middle of May to the end of June to
mid-September (Fig. 2). The displacement of B. affinis adults on L. pratensis were
studied from May 25 to July 2, and from July 6 to August 13 for B ajﬁms on L.
sylvestris.

The abundance of the beetles on the flowers of both species fluctuated accordmg
to the number of the inflorescencens recorded in each plot (Fig. 3). The same
observation can be made¢ for the recaptured bruchids: For ‘absolute numbers, the
more abundant were the; ﬂowers the more numerous the captured and recaptured
beetles were.

The percentage- of adults recaptured at 3/4 days intervals was dlfferent with the
two species: (a) for the number of adults recaptured in the plot of release compared
to the number of adults marked and released, we got from 10.8 to 55.4 (June 3) for
L. pratensis and from 6.8 to 16.5 (August 9) for L. sylvestris (Fig. 4); (b) If we
compared the number of adults recaptured in the plot of release to the total number
of adults recaptured we got higher values: 79.5% on June 3 in L. pratensis, and 51.5%
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Fig 3 B. aﬁinm capture and recapture data at the tithe of L. pratensis — L. sylvestris flowering at st. Suzanne.
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on July 5 in L. sylvestris.’ In both cases, the percentages of recapture are higher in L
pratensis than in L. sylvestris (Fig. 4).

Although the displacements were limited in space, some md1v1duals were found
far away fromi the plot of origin. For the whole period of study on L. pratensis, the
maximum distance covered by an adult displacement during the 3/4 days interval was

80 m (June 15 from plot 6 to plot 2 ). It was 280 m (July 30 from.plot 1 to plot 15)
onL. .sylvestrts

CONCLUSION

When they visit the ﬂowers of L. pratensis or L. sylvestns the adults of B affinis
can have an impact on pollination at three different levels: stigmatic-receptivity,
transfer of autopollen from. the bottom of the keel to the stlgma .and transport of
allopollen (Bashar et al., 1987). Because they spend the night in the flowers, it was
suggested that the bI'llChld adults could live in a small territory and carry pollen to
the flowers in the immediate vicinity of the inflorescence used as a dormitory. We
now can state that although the displacements are reduced, the adults are capable
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Fig 4 Number of adults recaptured in the same plot compared to the total number of adults marked
and released (solid circles) and to the total number of recaptured adults (empty circles).
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of visiting the whole Lathyrus populatlon and, eventually, other populatlons of the
area.

The present study showed that the rate of recapture in the same plot was rather
high. The adults of B. affinis usually stayed several days in the plot where they had
been caught. This behaviour must be in relation to the abundance of flowers as we
have seen a correlation between inflorescence density and the number of adults. But
this moving behaviour is different in L. pratensis and in L. sylvesiris. In the first case
B. gffinis visits the flowers only for pollen feeding. In the second case, pods are also
visited for egg-laying. This observation shows that the behaviour of B. affinis adults
changed after passing from the L. pratensis population to L. sylvestris. Two hypo-
theses can be proposed: 1) When the females are sexually mature, their foraging
behaviour is different: they are still exclusively attracted to flowers but spend less
time on them, passing from one inflorescence to the other more rapidly. Pods are
found at random. 2) They are attracted to both flowers and pods. The search for
pods of a certain quality, leads to longer displacement and a higher rate of dispersion
on the Lathyrus population. -

REFERENCES !

Bashar, M. A., G. Fabres, and V. Labeyrie (1985): Stimulation of ovogenesis by
flowers of Lathyrus sylvestris L. and Lathyrus latifolius L. in Bruchus affinis Frolich
(Col. Bruchidae). In: A. K..Kaul and D. Combes (eds), Lathyrus and Lathyrism.
Third World Medical Research Foundation, New York. 202-212.

Bashar, M. A., G. Fabres, M. Hossaert, M. Valero, and V. Labeyrie (1987): Bruchus
affinis and the flowers of Lathyrus latifolius: an example of the complexity of
relations between plants and phytophagous insects. In: V. Labeyrie, G. Fabres and
D. Lachaise (eds), Insects-Plants. Dr. W. Junk Publ., Dordecht. 189-194.

Korab, L 1. (1927): The pea weevil problem. Trud. Bulotzer. Selekiz Sta. 11, 81-126.

Southgate, B. J. (1979): Biology of Bruchidae. Ann. Rev. Entomol. 24, 449-473.

Wakeland, C. (1934): Flight studies of Bruchus pisorum L. J. Econ. Ent. 27, 534-542.

254




WebVoyage Record View 3

1sur2

http://catalog.loc.gov/cgi-bin/Pw...4 &CNT=25+recordstpertscreen&SID=1

Database  Mow
Mame  Search Lise

Headlnps Titles  Account Request Search  Start
et 'List Statws anttem 1P fistory Over

Database Name: Library of Congress Online Catalog
YOU SEARCHED: Title = symposia biologica hungarica
SEARCH RESULTS: Displaying 30 of 34 records

4 Previous Nextd

{  Brief Record

|f Subjects/Content j Full Record | MARC Tags

L.C Control Number:
Type of Material:
Main Title:
Published/Created:
Related Names:

Description:
ISBN:
Notes:

Subjects:

Series:

LC Classification:
Dewey Class No.:

CALL NUMBER:

-- Request in:
-- Status:

il

Insects-plants '89 / edited by A. Szentesi, T. Jermy.

92101573

Book (Print, Microform, Electronic, etc.)
Insects-plants '89 / edited by A. Szentesi, T. Jermy.
Budapest : Akadémiai Kiadd, 1991.

Szentesi, A. (Arpad), 1954-
Jermy, Tibor.

International Symposium on Insect-Plant Relationships (7th : 1989 :

Budapest, Hungary)

Xiii, 576 p. : ill. ; 25 cm.
9630559579

"Proceedings of the 7th International Symposium on Insect-Plant

Relationships held in Budapest, Hungary, July 3-8,1989"--Verso t.p.

Includes bibliographical references and index.
Insect-plant relationships--Congresses.
Symposia biologica Hungarica ; vol. 39
QL496 .142 1991

595.705/24 20

0QL496 .142 1991
Copy 1

Jefferson or Adams Bldg General or Area Studies Reading Rms
Not Charged

4 Previous Nexthb

28/12/2000 10:39



