] I
\O N \\
Benefits of asexual replication

Fraction of individuals

Distribution of reproductive modes

Generation Sexuals Asexuals that are asexual -
. R F 173 Reproductive mode Modular
Sexual  Asexual  growth?
Jr ¢ Porifera + + body
Cnidaria  Scy, Cub + + .
2 F M F M F 1/2 ’
. X R o F Hydrozoa  + + colony
vlv + * ¢ 4v } Anthozoa + + colony
3 FxM FxM F F F F 23 Ctenophora _ +
o rew e e Platyh. Turbellaria  + +
% ® Nemertea - +
F F F F Nematoda + +
F F F F Annelida Pulychaeta + +
Figure 6.6 The reproductive ad ge of asexual females [ a populat . Hirudinea +
founded by three individuals: a sexual femnale, a sexual male, and an asexual female. Every Slpuncula +
generation each female produces four offspring, after which the parents die. All offspring sur- Mollusca +
vive to reproduce. Half the offspring of sexual females are female; the other half are male. All Arth Crustas + +
the offipring of asexual females are, of course, female. Under these simple assumptions, the . Tusiacea
fraction of individuals in the population that are asexual females increases every generation. Hexapoda + +
n Myriapoda +
et Phoronida + +
\N\\ I—— Sexual reproduction —l Bryozoa + + colony
fos ) Eos Brachiopoda . +
n "
99 Adult Echinod.  Ast, Oph + +
organism or Ech, Hol, Crin +
2
Sperm (n) n sperm Hemich, Enteropnuest + +
Pterobranch + + colony
n Parthenogehesie Urochord. Larvacea +
or fission Ascideacea + + . colony
Asexual Diagrammatic representation of the life cycle Thallacea i i co ]Ony
reproduction incorporating asexual and sexual reproduction.

Asexual reproduction is followed by a transition to
sexual reproduction and all fragments which have
reproduced in this way die.
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Seasonality of asexual and sexual reproduction
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Asexual reproduction in the asteroid Nepanthia belcheri,
Percent frequency of fission varied becween 0% and nearly 50%

of the population over the course of one year. The number of
individuals examined each month is shown at the top of the graph.

General patterns of reproduction

asexual 1 during periods of resource abundance

sexual T during periods of environmental uncertainty

Two “modular”
organisms

a plant

a hydroid

Benefits?

Colony Size
(number of zooids)

1-2 (1)
3-4 (4)
5-6 (4)

7-8 (4)
9-10 (2)
11-15(5)
16-20 (7)
21-25 (2)
26-30 (3)
31-35 (5)
41-45 (8)
65-66 (3)

flexibility ?
efficiency?

Regeneration from a single arm of
Linckia. Such replacement is seen in
only a few species of sea stars, all in
the family Linckiidae. These stars
regularly reproduce asexually by rup-
turing an arm a few cm from the disk.

SUMMER

Winged esexual forms
for dispersal

Wingless asexual
forms for
population growth

Winged females
with oviparous
? otfspring

AUTUMN

SPRING

_._-"/“’

stage

(i}

Fig. 14.4 Examples of colonfal or
invertchrates: (a) the hydroid Obelia: (i) the
branching colony, (ii] an individual polyp; [b) the
bryozoan Membranipara: (i) pare of the mart of
zooids, (i) an individual zooid, [c) the h

Syd ¢ [i] three colonies showing indi
inhalent siphons and a shared exhalent siphon, (i)
individual zooid; (d) colony of the pterobranch
hemichordate Rhabdopleura,

Suial

Gonozooid
Dactylozooid
Gastrozooid

g ,,-Gunozmid
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Unitary grower

Is modular growth more efficient? _
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Metabolism in bryozoans 2. organism
g
m ~.
= per gram
size ()
= 1.5 < 161 °
L o
2 1:251 o o, & o °
g 1.0 : § . °° " o &
. =] 5
o © o o e =
= o o o 5
g 0.51 o o 88 g
g o o 3
: g £
c o g 3
02510 o v :
c
&
%“ o
0.05 0.1 05 1.0 5 10 50 100 T 2 3 4 5 6 7 8
tissue dry mass/mg In (number of zooids)

RFB 19.1, Hughes & Hughes 1986

Are colonies more efficient?
Feeding in pyrosomes

Colony Size Total clearance, Clearance Rate

(number of zooids) (microliter/min) (microliter/zooid/minute)
3-4 (4) 294 84>
5-6(4) . 308 56 '

. 7-8(4) ' 345 46
9-10 (2) 342 36 -
11-15 (5) 585 _ 45
16-20 (7) 756 42
21-25 (2) - 874 38
26-30 (3) 1120 40
31-35 (5) 924 28
41-45 (8) '903 ‘ 21
65~66 (3) 1300 ' 20
[ ]
clearance rate o
total * per

zooid

colony size colony size



