Kukacka vs. hostitelé:

Konkrétni ekologicky priklad s obecnym poucenim
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Koevoluéni zavody ve zbrojeni mezi
hostitelem a parazitem

Stadium Vyvojové Adaptace Adaptace
hnizdéni stadium parazita hostitele parazita

Kladeni Dospélec Agresivita Nenapadnost

Inkubace Vejce Odmitani vajec Mimikry vajec
Mladata Mladé Odmitani mladat Mimikry mladat

Dawkins & Krebs Proc. R. Soc. 1979




O co pujde?

» Casté chyby v ekol. badani

> jak ,prodat‘ svou praci

Konkrétni priklady jen ilustruji obecné principy,
problémy a doporuceni!

Vybér hostitele a vyuzivani zdroju
Od obecného k jesté obecnéjsimu

> krypse

» aposematismus

» mimikry

> dlerconapadnitainechianeni

-

Aa

Ruxton et al. 2004: Avoiding Attack. OUP, Oxford.




Extrémni pfiklad: kukacka vs. EU ,drozdi*

Absence/vzacnost parazitismu:
alternativni vysveétleni

Nevhodnost hostitele Koevoluce
Primarni Life-history znaky
Sekundarni Proti-paraziticka obrana

Soler et al. Oecologia 1999; Honza et al. J. Ethol. 2004




Life-history a koevolucCni znaky:

bézni hostitelé vs. ,drozdi*

Adult body mass (g}

- ¥ & B 8 & # B

Soler et al. Oecologia 1999; Hurlbert Ecol.

» 17 obecnych life-history znakd

» 6 specifickych koevol. znaku

» bez kontroly pro fylogenezi

> ,gentes” polyfyletické

Monogr. 1984

Life-history a koevolucCni znaky:
bézni hostitelé vs. ,drozdi”
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Fig. 2 Cuckoo chick fledging mass plotted against the host adult
mass (sexes averaged). DU dunnock, GRW great reed warbler, RBC
rufous bush chat, RE redstart, RO robin, RW reed warbler, ST song
thrush, W white wagtail

» srovnavani dvou skupin...
» pseudoreplikace?

chyba analyzy (ne designu!)

» hranice inference

» na co se ptame?:

» obecna hypoteéza...

> vs. ... konkrétni rozdil

> location differences”

Kleven et al. Behav. Ecol. Sociobiol. 1999; Grim Behav. Ecol. Sociobiol. 2006




Asi nejbeznéjsi chyba v ekologickych studiich...

Statisticka chyba (ne chyba designu!)

PSEUDOREPLICATION AND THE DESIGN OF ECOLOGICAL
FIELD EXPERIMENTS!

STUART H. HURLBERT
Department of Biology, San Diego State University,
San Diego, California 92182 USA

Abstract. Pseudoreplication is defined as the use of inferential statistics to test for treatment effects
with data from experiments where either treatments are not replicated (though samples may be) or
replicates are not statistically independent. In ANOVA terminology, it is the testing for treatment
effects with an error term inappropriate to the hypothesis being considered. Scrutiny of 176 experi-
mental studies published between 1960 and the present revealed that pseudoreplication occurred in
27% of them, or 48% of all such studies that applied inferential statistics. The incidence of pseudo-
replication is especmlly high in studies of marine benthos and small mammals. The critical features
of controlled expenmemauon are rev1ewed Nondemomc mtrusmn is deﬁned as the 1mp1ngement of
chance events on a a a nst hoth

No one wcru!d now dream af restmg the response to a treat-
ment by comparing two plots, one treated and the other un-
treated.

—R. A. Fisher and J. Wishart (1930)

Hurlbert Ecol. Monogr. 1984

Asi nejbeznéjsi chyba v ekologickych studiich...
Statisticka chyba (ne chyba designu!)

RESEARCH PAPERS

Why Does the Frequency of Nest Parasitism by the Cuckoo
Differ Considerably Between Two Populations of Warblers
Living in the Same Habitat?

Andrzej Dyrcz & Konrad Halupka

Department of Avian Ecology, University of Wroaclaw, Wroclaw, Poland

Parent birds were not marked individually. To

avoid Pscudoreplication (i.c. testing the same indi-

vidual more than once), we studied cach species
only within a single scason and refrained from
repetitive nest searching in the same reed-bed.

Dyrcz & Halupka Ethology 2007




Asi nejbeznéjsi chyba v ekologickych studiich...
Statisticka chyba (ne chyba designu!)

Invited Perspectives in Physiological Zoology

Why Not to Do Two-Species Comparative Studies:
Limitations on Inferring Adaptation

Theodore Garland, Jr.!

Stephen C. Adolph?

'Department of Zoology, 430 Lincoln Drive, University of Wisconsin, Madison,
Wisconsin 53706; ‘Department of Biology, Harvey Mudd College, 301 E. Twelfth
Street, Claremont, California 91711

Accepted 3/9/94

One thing cannot be evaluated unless it can be compared with anotber. This
is, of course, why degrees of freedom in statistics are the number of observations
minus one. [BRADSHAW 19874, p. 71]

Adaptation can only be measured and indeed discussed on a comparative basis.
. . Adaptation is entirely a comparative concept. [Brapsiaw 19874, p. 71]

Garland & Adolph Physiol. Zool. 1994

Life-history a koevolucCni znaky:
bézni hostitelé vs. ,drozdi”

> prumermaskujerdrthoyve
Specliickevezdily!

» exploracni srovnani

Mest cup depth (om)

> bez statistiky

> range vs. konkrétni druhy

Mann-Whitney P = 0.002
Welch t-test P = 0.0003

Ruxton Behav. Ecol. 2006




Experimenty: sympatrie vs. alopatrie

Stadium Vyvojové
hnizdéni stadium parazita

Kladeni Dospélec
Inkubace Vejce
Mladata Mlade

Hostitelské
chovani

Agresivita
Odmitani vajec
Kompetice

Davies 2000: Cuckoos, cowbirds and other cheats. TA&D Poyser, London.

Metodika:

variabilita prediktort & velikost vzorku

» pro¢ ne-mimeticka vejce?

» definice mimikry: dichotomizace kontinualni variability

I e 4oy
. ’é & AR -\1‘_.
b i =7 O
3 o

o flow olg tre sarmole rmust ge”

(Mlairtin) & Batgson 2008)

Grim Biol. J. Linn. Soc. 2005; Grim Auk 2005




Material & analyza dat
Nahodné efekty jako hypotéza o zavislosti dat

» prostorové replikaty (12 pop.)
> 1986-2009

» 1016 hnizd

> 1211 pokusu

» zobecnéné lin. mix. modely

In all our models, the random effects of year and locality were very
small (likelihood ratio tests; Bolker et al. 2009), i.c. there w i
nificant spatio-temporal variation in the data. When removed, the

simpler models with the same structure of fixed efT
dramatically better fit (much lower AIC,) and very similar pars
E ence, we decided to present results of the models without
random effects (Bolker er al. 2009).

Bolker et al. Trends Ecol. Evol. 2009

1. obranna linie:

Jsou ,drozdi* pr|I|s agresivni u hnizda?

» nizka agresivita a/nebo
» kukacka < vrana
» sympatrie ~ alopatrie

» ,drozdi“ < bézni hostitelé

Grim et al. J. Anim. Ecol. 2011




2. obranna linie:
Odmitaji ,drozdi” cizi vejce pfilis Casto/rychle?

» frekvence odmitani ~50%
» sympatrie ~ alopatrie

» drozdi“ < bézni hostitelé

» latence k odmitani ~2-3 dny
» sympatrie ~ alopatrie

» ,drozdi“ =2 bézni hostitelé

Grim et al. J. Anim. Ecol. 2011

3. obranna linie:
MIladéci perioda
» nevhodna potrava?

» obrana ~ collateral damage

Grim Behav. Ecol. Sociobiol. 2006




Design hnizda a uspéch pfi vytlaCovacim
chovani: interaktivni vliv?

Hnizdo _____|Covytlatuje __In | Uspech (%)

Rakosnik obecny Vejce —rakosnik 0. 99
Vejce — drozd z. 7 100
Kos ¢erny Vejce — kos €. 10 80
Drozd zpévny Vejce —rakosnik 0. 4 0
Vejce — drozd z. 10
Mladata — drozd z.
Drozd kvicala Vejce — drozd k.
Mladata — drozd k.

Grim et al. Behav. Ecol. 2009; Grim et al. J. Anim. Ecol. 2011 % s o T o

Index of nest cup steepness.

Fatalni kompetice

Hmotnost (g)

15
Vek (dny)

Mass cohabiting / alone (%)

Grim et al. J. Anim. Ecol. 2011; Grim et al. Ethology 2009




Fatalni kompetice

ostitel | Kukaceimiade [n |Prezivani (%)
Drozd zpévny Samo 3 (+3) 100
3 0

S hostitelem

Drozd kvicala Samo

S hostitelem

Kos ¢erny Samo

S hostitelem

100
44

Rehek zahradni  Samo

S hostitelem

100 - -

| ® cuckoo

80 Ofieldfare.  0° ©

Sw. °
> ... ale miniaturni vzorky! s %0 °* o

20 -

o i T=r—1 —
0 5 10 15 20

Grim et al. J. Anim. Ecol. 2011 Age (Days)

Maly vzorek # chybny vysledek, ale nejistota!

Biologta, Bratislava, 56/5: 540—356, 2001

Differences in behaviour of closely related thrushes
( Turdus philomelos and T. merula) to experimental
parasitism by the common cuckoo Cuculus canorus

Tomés GRIM' & Marcel HONZA? =
el Journal of Animal Ecology

mouc, Cech Republic; e-mail: grimfiprfaw. upol.cz
Institute of Vertebrate Biology, AS CR, Kuétnd 8, CZ-60365 B Journal of Aninial Ecology 201,80, 508-515 doi: 10.1111/4.1365-2656.2010.01798.x
honzalibrno, cas.c:

Constraints on host choice: why do parasitic birds rarely

G, T e mosza, M., Differenees in bebiav

(et hiretos a1 et et @XPlOIt SOMeE common potential hosts?
common cuckoo Cuculus canorus. Biologia, |
ISSN 0006-3083.

o (e « Tomas Grim', Peter Samas’, Csaba Moskat?, Oddmund Kleven®, Marcel Honza®,
L mAoqw par C 6 2 56
comumon species sympatric with tho broed i Arne Moksnes®®, Eivin Roskaft®® and Bard G. Stokke®

Department of Zoology and Laboralory of Omithology, Palacky University, Y. Svobedy 26, CZ-771 46 Oiomouc, Czech
Republic;Animal Ecology Research Group of the Hungarian Academy of Sciences, /o Hungasian Natural History
Museum, H-1083 Budapest, Ludovika ter 2, Hungary; *Natiomal Centre for Biosystemalics, Natural History Museum,
University of Osio, P.0. Box 1172 Blindern, N-0318 Osfo, Norway: * Insiitute of Vertebrate Biology. Armdwnyﬂfsmncﬂxnf
the Czech Rapublic, Kvéina 8, GZ-603 65 Beno, Czech Repubiic; *Dr Science
and Technology, NTNU, N-7431 Trendheim, Norway; and‘ﬂemrefo(ddvancudswdy CAS N-0271 Oslo, Numay

Summary

1. Why are some common and apparcntly suituble resources avoided by potential users? This
interesting ecological and evolutionary conundrum is vividly illustrated by obligate brood para-

Grim & Honza Biologia 2001 vs. Grim et al. J. Anim. Ecol. 2011



Velky vzorek # ctnost!

» Vétsi vzorek neni automaticky lepSi

kvalita sbéru dat

>
>

matouci proménné

» Casoprostorova reprezentativnost (roky, populace)
»rostouci vzorek =

»benefit — vétsi reprezentativnost

»cost — vétsi vydaje (Cas, usili, penize, etika)

Taborsky Ethology 2010 + zdravy rozum®

process, indicating scope lor improvement. We

,,Vzorek? C'Im Vétéi should be aware of the fact that choosing sample
tim lepSi“ = nesmysl!

size is an optimization process. ‘The more samples,
the better’ is not a sensible strategy, because it may
waste resources and undermine ethical concerns.
The sample size used in a study can be too small,
which would compromise statistical power and
might render the research effort useless, and it can
be too large: ‘while wasting time and energy on
badly designed experiments is foolish, causing more
human or animal suffering or more disturbance to
an ecosystem than is absolutely necessary is inexcus-
able’ (Ruxton & Colegrave 2006, p. 4). There may
be cases where very large sample sizes are required
because the effect size aimed to be identified is
obscure or intentionally small, the random variation
in underlying data cannot be reduced by prudent
experimentation, or because there are important
cthical, economical or societal reasons 1o minimize
the Type-II error (f). Such causes typically apply in
medical research, where, lor instance, the intended
cffects or side-effects of a new drug are to be scruti-
nized. In basic research on behaviour, however,
these conditions might be rare, and the temptation

to inflate sample size for unjustified reasons should
Taborsky Ethology 2010 be countered (Still 1982).

mortality

Benefits: number

of surviving
young produced

Costs or benefits

Fig. 1.6 The influence of adult monality on the opimal clutch size. The
number of young produced versus clutch size follows a curve, as in Fig. 1.5,
with by being the clutch size which maximizes the number of young
produced per brood. Increased clutch size, however, has the cost of increased
adult mortality, shown here for simplicity as a straight line. The clurch size
which maximizes lifetime reproductive success is by, where the distance
between the benefit and cost curves is a maximum. This is less than the
clutch size by, which maximizes reproductive success per brood. From
Chamov and Krebs (1974},

e

2 "
Clutch size




Predeslé studie — tradi¢ni omyly

> velikost téla (tato studie)

> velikost vejce (tato studie)

» velikost host. juv

Mest cup depth (cm)

» potrava

» obecné life-history znaky

» ,drozd” je log. chyba - reifikace

» druhové specificka vysvétleni

»drozdi“ jsou primarné nevhodni hostitelé kukacky

Moksnes et al. 1991; Kleven et al. 1999

Pro€ kukacka neparazituje konkrétni ,drozdy“?

» drozd zpévny
» design hnizdni kotlinky?!

> drozd kvicala

» velikost hnizda (nikoli design)

» kos Cerny
» odmita mladata!

> ... ale rarer enemy effect

Grim et al. J. Anim. Ecol. 2011; Grim Evol. Ecol. Res. 2006




Adaptivni vybér hostitele

e

» kategorie — vhodny/nevhodny
» kontinualni (ne)vhodnost hostitele
» threshold®, aditivita a interakce

“ » preference pro lep$i hostitele

>

Kleven et al. Behav. Ecol. Sociobiol. 1999; De Marsico & Reboreda Proc. R. Soc. 2008

Tradicni pfistup  vs. ,drozdi“ studie

> jeden modelovy druh > taxonomicke replikaty/

> jedna stud. populace > prostorovereplikaty

> jedna hypotéza » mnoho hypotéz

» ignorovani interakci > testovani interakci faktor(

> jedno vyvojové stadium par.| > vSechna vyv. stadia parazita
» srovnani nebo pokusy » srovnani a pokusy

» obecna vysvétleni » druhové specificka vysvétleni

= typicke nedostatky
ekologickych studii!

Grim et al. J. Anim. Ecol. 2011




Tradicni pfistup  vs. ,drozdi“ studie

> typicky 10-20 hnizd/treatment > n vycpaniny = 543
> nvejce = 421
> njuv =247

Taborsky Ethology 2010

Nedostatky ,drozdi“ studie

» chybi kontrola u exp. s vejci

» ... ale viz analyza dat

» chybi kontrola u exp. s vycpaninami

> ... ale viz testovana otazka

» malé vzorky u exp. s mladaty

» ... ale viz konzistence zavéru a etika
» nezname stafi symp. vs. alopatrie

» Spatné planovani = ,latani“ studie

Grim et al. J. Anim. Ecol. 2011




Submitace — radéji prestrelit nez ... litovat©

CAREERS

coumm

> J. Ethol. vs. J. Anim. Ecol.

=
] ) p
Publish lik ;
Prolificauthors and journal editors share how to get
manuscripes noticed, approved and put in print,

4 “It’sworththe
=3 effort of sending
= o yourpaperto
the highest

{ journals whereit
1 belongs.”

Mark Hauber

Powell Nature 2010

ProC nevhodni hostitelé odmitaji parazitismus?!

> interspecific parasitism (IP)
» conspecific parasitism (CP)
> IP + CP

» ghost of evolutionary past

Grim et al. (MS)




Kde zname stafri alopatrie a intenzitu gen. toku?

Predikce

CP IP
(drozdi) (kukacka)




CP IP
(drozdi) (kukacka)

CP IP
(drozdi) (kukacka)




ProC to nakonec dava smysl|?

Hostitel Kukacka Energeticky cost vychovy

Rakosnik obecny  sama

Drozd zpévny sama

(jednotka: konsp. juv)
6.45

2.11

spolubydlici

Kos Cerny sama

u kosu a drozdti je CP mnohem drazsi nez IP!!!

Grim (in prep.)

Sedmero pouceni

» obecny ramec

» pseudoreplikace

» velikost vzorku (+/-)

» prostorové replikaty

» metareplikace (modelové druhy)
» kontrolni skupiny

» ,multiple hypotheses*

... + Chamberlin Science 1890
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