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FTGURE l8.l Phylogenies ofsome
arthropods aDd their associated bac-

teria. In both diagBms, nam6 of
bactcria are in normal tpc and

nam6 ofarthropod spccia are in
boldfaced typc. Thc bactcrial Phy-
logeny shom the rclationshiP
among thc baaeria isolated from

thc spccic ofarthropods indicated

in boldfacc. (A) Thc phylogcnY of
bactcria iDcludcd under the namc

Buchnera aphidicohis pofccdy con-

grumt with that of their aphid

hosts. Sryeral rclated bactcria wcre

included u outgroups in this analy-

sis. Thc estimated ages of thc aphid

linags are bocd on fossils od/or
biogcognphy. (l) Thc phylogenY of
l,{olbaclia bactcria from various

arthropods is not hi8hly conSruent
with the phylogeny of thcir hosts,

implying that thc bacteria harc bccn

trarofcrrcd oong arthropod lin'
ages. (Äfter Moran and Bamm
1994.)

RurttubffiomioPhil$

l:lG Ullli I E. I Thrcc Knds of ooolution. ln cach pair of
graphs, the horircntal uis represents evolutionary timc (r), and
the vcrtial axis shows thc statc ofa chancter (z) in onc or more
specio ofpardites (R wirh charactcr A, uppcr gmphs) md in

r

which ach of scual P spccie intfficts with cach of sryral H.
sPccicJ. It is Šmcd that a charactfi in aclr spccics in a guild
mlrcs similarly, although 8t differcnt ntš. (C) Esapc-and_n_
diate P spccic intmct with s*cra.l H spc-

hosr, adapts to thc-host dade md divqsific The phylogcnia
ofthc P and H dadc nccd ;otmatch (*c Figurc lE2).
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FIG UIrE I 8-2 Congruent and incongrucnt phy'ogoics of
hosts (black lilc) and host_spccific paraitä or mutua.lbts
(olorcd lina). Each pamsitc linegc is spccialiad on the h6t
with which it is dosdy mciatcd in thc diagrru (A) brgely
congruot phylogeniG arc duc to sdcral instanc of onor-
dant speciation, which may be duc to thc paruitc-hct int@c-
tion (cospcciation) or not Hosr linatc B, is fre ofpansites,
pcrhaps due to thc mlution of a ncw dcfen* or to its inrcion
ofa n* geognphic rcgion, unaccompanicd by its paruitc. (B)
Dimrdant phylogcnic of interacting spcci6. The parasite lin-
eage dcived from onc osociatcd vith an otircly difrrcnt
hos! 'colonizd" the host clade od divcrsificd afta thc host
cladc had divcrsificd (scc thc diagm of "mpead-mdiatc
cocvolution" in Fiture l8.l). (After Mirter ct aL 1991.)
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raDre 't8.2 Gene-for-gene interactions between a parasite and its host
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{ indioE tht th. h6t !.rclrpi it Bi$nl to th. P.thog.n tcnoi'Ps
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67PHYLOGSNY OF SPECIAUZATION
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N Frt. 4.2. Phylotcny of speidiaior io thc b*lle gaus Ophraclla. Q* from Fuoyro l99l
d FutuyE d Mcc.ffdy 1990.

Early cheaters

iir''':-r:,::, I ::.-., Phylogeny of the

yrcca moth genus Tegeticula. and
two closely related genera. The

Tegeticula populations in this phy-

logenetic analysis are labelled by the

name of the host (Yucca sPecies)

from which they were collected-

Three Tegeticula species are named;

species limits in te T. Yuccasella
complex are uncertain. Most
Tegeticuln taxa actively pollinate
(open branches in the PhYlogenY)-
Three lineages (solid branches), de-

noted "late cheaters" and "earlY

cheaters," lay eggs in Yzcca flowers,

but do not pollinate. The phylogeny

indicates that theY have evolved

from pollinating ancestors. (After

Pellm,rrr et al. 1996a.)
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" Pollinator

' Non-pollinator
,{.4. Phylogcny of sp@i.liztior ir pmitic crybirds' iDdic.ti!8 crcludoD of ho* 8'DG' l-
fon bct l9cc lis . Rcdr8wn ftom sM. trD)oq 'Ilr6Pe.ific Brood PÜsiIisE i! Black'

maculata

oa.š.\
O

of active pollination

birdr (Icuip),"Scirc 255-JH9'@P!liü.l99 by lhc AÄAs.



PHYLOCENY OF SPECIALIZATION

,. thble 4.1. The range in the number of plant species used as hosts within each monophyletic
. group with two or moro species wlthin the moth subfamlly Prodoxinoe (yucca moths and allies)

Monophylctic group

No, of species
used

per moth species
No, of
species

Grqa politella grortp

Grey a punc tile rellc group

Grqa solenobiello group

Tegeticula spp,
Prodoxus spp,
Agavenema spp,

2
4
5

3+
l0
2

2-1
L-4
l-5

l-l9e
t-l I

I

Sources: Data from Davis 196?l Thompson 1987c; Davis, Pellmyr, and Thompson 1992; and

Pellmyr and Thompson, unpublished.
oTcgetlcula yuccasella, which has been reported from at least nineteen Ytrcca species, is now

considsred to be a complex of sibling species, each with a much, narrower range of hosts (Miles
1983; Addicott et al. 1990),
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Fig. 5.2, Percentages of naive, newborn garter snakes (Thamnophis elegans) from coastal, in-
land, and laboratory hybrid populations showing preference for slugs (scores above 5) or avoid-
ance of slugs (scores below 5). Redrawn from Arnold l98lb.


