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LEG SIZE AFFECTS MALE MATING SUCCESS IN
TARSONEMUS CONFUSUS EWING (PROSTIGMATA: TARSONEMIDAE)

BY N. GARGA *, H. PROCTOR *! and R. BELCZEWSKI *

MORPHOLOGY SuMMARY: Legs IV of males in the family Tarsonemidae are highly modified to
TARSONEMUS CONFUSUS  form thickened pincer-like appendages. Previous literature describes males using
MATING  [egs IV both to manipulate pharate females onto the males’ genital capsule as
AGGRESSION el as to constrain the adult female’s legs during mating. We observed beha-
vioural interactions between males and females from three populations of
Tarsonemus confusus Ewing. We did not witness males using legs IV in the
reported manner, but rather saw them using legs I'V in contests for possession of
pharate females. Male body size and leg I'V size were positively correlated for the
three populations of 7. confusus. However, the correlation was imperfect and
males of the same body size often had different leg sizes. When two males were
placed into an arena with a pharate female, the male that succeeded in capturing
and guarding the female had legs IV that were significantly longer and larger (by
area) than those of the loser. However, there was no significant difference in body

size between the successful and unsuccessful males.

MORPHOLOGIE ~ RESUME : Les pattes IV des males de Tarsonemidae sont fortement modifiées,
TARSONEMUS CONFUSUS ~ formant des appendices épaissis semblables a des pinces. Des exemples de
ACCOUPLEMENT  mjles utilisant les pattes IV a la fois pour manipuler des femelles sur la capsule
AGRESSION  oénitale male et aussi pour retenir les pattes des femelles adultes pendant
I’accouplement ont été cités dans la littérature. Nous avons observé des compor-
tements interactifs entre les mailes et les femelles dans trois populations de
Tarsonemus confusus Ewing. Nous avons vu des mailes utiliser leurs pattes IV
dans une compétition pour la possession des femelles plutdt qu’utiliser leurs
pattes IV de la maniére rapportée. Nous avons obtenu une corrélation positive
entre la dimension corporelle des males et la taille des pattes IV dans trois
populations de T. confusus. Par contre, la corrélation était imparfaite chez les
males d’une dimension corporelle identique qui possédaient fréquemment des
pattes de tailles différentes. De deux males placés dans une aréne avec une femelle
pharate, le mile qui a réussi a saisir et garder la femelle avait des pattes IV
considérablement plus longues et plus larges que celles du perdant. Il n’y avait
cependant pas de différence significative entre les dimensions des males gagnants
ou perdants.
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INTRODUCTION

The Tarsonemidae is one of many mite families
that exhibit sexual differences in leg morphology. In
this group, legs I'V of males are thickened and termi-
nate in sessile claws, while in females they are greatly
reduced and end in long whip-like setae (LINDQUIST,
1986). In a behaviour known as precopulation, male
tarsonemids pick up pharate females and attach them
to a dorsally oriented adhesive organ called the geni-
tal capsule. The female remains with the male for up
to 24 hours until she ecloses as an adult. Mating
occurs as soon as the female frees herself of the
exuviae. It has been suggested that male legs IV are
used both during the initial phase of precopulation,
to grasp a pharate female and place her on the male’s
genital capsule, as well as during copulation, to pin
legs IV of the female (KARL, 1965, LINDQUIST, 1986).
There are innumerable other examples of legs modi-
fied for holding females while mating in both the
Prostigmata (e.g. PROCTOR, 1992) and the Mesostig-
mata (e.g. FaascH, 1967). However, modified legs in
male mites are not always used solely to grasp fema-
les, as they are sometimes employed in inter-male
aggression [e.g. Macrocheles muscaedomesticae (Sco-
poli) (Yasul, 1988); many species in the Acaridae
(RADWAN, 1995)].

To elucidate the role of modified legs IV in male
tarsonemids more fully, we made extensive observa-
tions of precopulatory behaviour in Tarsonemus
confusus Ewing when more than one male was pre-
sent. As well, we investigated the relationships
between leg IV size and body size, and determined
whether either of these measures was a good predic-
tor of male mating success.

MATERIALS AND METHODS

Mite collection

Tarsonemus confusus Ewing is a small, fungivorous
mite found on the leaves of many plants, including
bananas, dahlias, strawberries and irises (EWING,
1939; LmpqQuist, 1986). There are four easily
recognizable stages in the life cycle: egg, larva,

pharate nymph and adult male and female (LiND-
QUIST, 1986).

Experimental populations of Tarsonemus confusus
were collected from three different sites. The Lab
Stock population was obtained from the Biology
Department at Queen’s University, Kingston, Onta-
rio. These mites were originally collected from leaves
in an apple orchard at the Agricultural Canada expe-
rimental farm in Smithfield, Ontario, in the autumn
of 1993 and had spent a year under laboratory condi-
tions. They were maintained on Cladosporium sp.
fungi grown on 2% malt agar at 26°C with a
light:dark cycle of 18:6 h. The Opinicon population
was collected from apple leaves at the Queen’s Uni-
versity Biological Station near Chaffey’s Locks,
Ontario in September 1994. The third population,
Smithfield, was also collected in September 1994,
from the same orchard as the Lab Stock. The latter
two populations were maintained under the same
conditions as Lab Stock. The three populations were
kept in separate cultures and no interbreeding occur-
red.

Laboratory culture

Mites were maintained in plastic petri dishes
containing 2% malt agar medium. A ring of Tangle
Foot© was applied to the inside edge of the petri dish
to prevent mites from crawling out. On top of the
agar, we placed a round sheet of sterilized polyvinyl
with three small circles cut out (diameter ca 4mm).
A drop of sterilized distilled water mixed with Cla-
dosporium sp. hyphae and spores was placed into each
of the three circles. This resulted in fungus growth
through the excised circle, which made observing the
mites much easier. The polyvinyl was also beneficial
because mites have higher survivorship on the poly-
vinyl as compared to the agar surface (personal
observation R.B.).

Experimental design

Experiments and measurements were carried out
from September 1994 to January 1995. We designed
our experiments with the a priori hypothesis that male
body size would be related to mating success. Using a
dissecting microscope, we chose a male with a large


















