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Reproduction
of egg parasitoids

Egg parasitoids are good model for the study of
reproductive strategies

They face important constraints due to their size

Their mode of reproduction enables females to atec
the sex of their progeny

Resource partitioning in reproduction

Sperm

Oocytes




Genetic systems

There are three major classes of insect
genetic systems:

diploid males (diplodiploidy)
haploid males (haplodiploidy)
no males (thelytoky)
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Male reproductive system

t: testis follicles

vd: vas deferens

sv: seminal vesicles
ag. accessory glands
ed: ejaculatory duct




Reproductive system of males
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Insect sperm

a. acrosome

n: nucleus

m: mitochondria
C: centriole




Counting the sperm

Techniques are used to stain DNA
DAPI 100 m

single color

SYBR-14/ Propidium lodide

two colors




Sperm offrichogramma euproctidis




Sperm management by males

By dissecting seminal vesicles in males ar
spermatheca in females, we can quantify
the number of sperm transferred during
mating and how both males and females
manage their sperm stocks
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Sperm left in seminal vesicles

Trichogramma euproctidis

Y=1620.9 — 117.0*X + 2.5X?

Number of females mated

Damiens & Boivin 2005



Sperm in spermatheca

Trichogramma euproctidis

Y=47.4 + 0.5*X - 0.1X?
R2=0.34
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Transfer of sperm

/N

Vesicu|ar pocket Antel‘ior Chamber
Volume 7’52 “rﬁ Volume 78,44 I.J.ﬁ'l
t = testicle
VS = seminal vesicle i
0s = vesicular pocket The vesicular pocket thus represents
ga = accessory gland 9,16% of the total volume of a semina

ce = ejaculatory canal

vesicle




Transfer of sperm

The sperm fill the whole seminal vesicle. Duringtimg,
the sphincter between the anterior chamber and the
vesicular pocket closes and the content of the gtask

ejected

ERAE

The vesicular pocket contains 9,16% of the total
sperm, up to a maximum of 100 sperm




Sperm production

A maleT. euproctidignates successively with 7 females

Dissected Dissected 24 hours
immediately after the after the series of
series of mating mating

Number of sperm
remaining in the

seminal vesicles 956.4 + 228.8 918.9 + 185.8

n.s.

test t, t= 0.4023, dlI=18, P=0.69

= MalesT. euproctidisio not produce sperm during their life




Spermatogeny index

The spermatogeny index describes the proportic
of sperm present at male emergence

Anaphes victus
Trichogramma euproctidis Aphytis lingnanensis

Trichogramma brassicae Dinarmus basalis Fopius arisanus
Spalangia cameroni Eupelmus orientalis

1 0
_Prospermatogenic Synspermatogenic

- (Boivin et al. 2005)



Spermatogeny index

The presence of a continuum In

spermatogeny suggests that sperm produc
IS under selection

It also suggests that sperm production incu
non trivial costs to males




Spermatogeny index

MalesAnaphes victukave a total of 180
sperm at emergence but produce more dur
their adult life

Number of sperm
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Spermatogeny index

Their capacity to produce sperm is howeve
limited after the first 24h of their life
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Temporal distribution
of mating opportunities

T. euproctidis attacks aggregated hosts in patche
Synchronized emergence and mating occurs bef
leaving the native patch

A. victus: attacks isolated hosts or hosts found Ir
small (2-5) patches. Mating occurs at the
emergence site but additional mating occurs als
after dispersion from the native patch




Decision: mate choice

Males can also optimize their fithess gain by
choosing the best possible mate If:

Costs of mating: high
Variability in mate quality
Costs of mate searching: low




Male mate choice iit. euproctidis
According to female size

**

Number of successful matings

Small Large
Female size




Male mate choice iit. euproctidis
According to mating status
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Decision: manipulation of sperm
production and transfer

Males can optimize sperm production and use
based on

Female quality
Presence of competitors




Manipulation of sperm transfer

100 :
g0 | | i .
. —+ ’
g 601 | Jr 1
Z 404 - : '
20 1 y=-1,2612x + 70,018 .
R® = 0,0651 ]
0 l l '
0 3 6 9 12

Number of male competitors




Decision: mating by sperm depleted male:

Males can also increase their inclusive fithess
competing with other males even when they he
no sperm left depending on:
Capacity to mate
Sperm competition




Decision: mating by sperm depleted male:

Trichogramma euproctidis
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Female reproductive system

Lg: ovarial ligament

Ov: ovary

Ovl: ovariole

CIx: calyx

Odl: oviductus lateralis
Odc: oviductus communis
Spt: spermatheca

SptGl: spermathecal gland
Gpr: gonopore

Gc: genital chamber (vagina)
AcGl: accessory gland

(Snodgrass 1935)



Managing oocytes

Female parasitoids can manage the productior
storage and eventually resorption of oocytes

Better studied than males




Ovigeny index

Most species are distributed in a continuum
between pure pro-ovigenic species and pure
synovigenic species

_Pro-ovigenic Synovigenic




Ovigeny index

Several species dirichogrammaare now
considered as synovigenic

Trichogramma minutum

Egg load of control
diminishes with time,
an indication that
oosorption occurs

Egg load
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Egg load
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Ovigeny index

A In presence of honey,

1/3

the egg load also

B diminishes suggesting
that T. minutuncannot
transform these sugars

2/3 1 _
— Into eggs
In contrast, in presence
b of hosts, females lay
more eggs, an
B Indication of host

1 feeding




Ovigeny index

In presence of honey
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The female uses the
sugars for somatic
needs and host feed to

The femalegrichogramma acquire amino acids
minutumhave an ovigeny and proteins
_ihdex of 0.25
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Ovigeny index
The Mymaridae are considered strictly pro-
ovigenic

However data oAnaphes victushow a moderate
level of synovigeny

30 Without food or host

egg load of control
stays constant, no
oosorption or

production occurs
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Ovigeny index
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In presence of honey,
the egg load also stays
constantAnaphes
victuscannot transform
these sugars into eggs

In contrast, in presence
of hosts, females lay
more eggs




Ovigeny index

| e In presence of honey
- ig_ AND hosts, egg
3 30 production is similar to
=3 b host only.
LLI 1 ./l
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The femalefAnaphes victubave an
ovigeny index of 0.62




Conclusions

Both males and females egg parasitoids exhibitiami
strategies in managing their stock of sperm angtesc
respectively

We should expect similar responses in other grofips
parasitoids

Linking life history traits to spermatogeny, as vadasme
for ovigeny in females, could bring new insight inbe
evolution of male mating strategy
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