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Nestling discrimination
without recognition:

a possible defence
mechanism for hosts
towards cuckoo

parasitism?

Tomas Grim'’, Oddmund Kleven®

and Oldfich Mikulica’

« autofi Casto nevi, co jejich data fikaji:
> Ziva 1993 vs. Proc. R. Soc. 2003

Dlouhodobé pozorovani védcll a sebereflexe©

Vyznam vysledkU

Horsfield's Hawk-Cuckoo Nestlings

Simulate Multiple Gapes for Begging

Keita D, Tanaka® and Keisuke Ueda

Nestlings of some brood parasitic birds evict
hosts’ eggs and young soon after hatching,
thereby avoiding discrimination by their hosts
while monopolizing parental care (1, 2). How-
ever, eviction caries a cost, because lone par-
asitic nestlings attract a reduced provisioning
rate (2, 3) and need to beg with supernormal
signals (2). For example. in the case of the
common cuckoo Cuculus canorus, a nestling
begs with extremely intense begging calls to
compensate for the deficient visual stimulus
associated with the display of its single gape.
which is smaller in total area than the gapes of
a whole brood of host chicks (2), although the
cuckoo chick itself is much larger than a host
chick and requires proportionately more food.
With chicks of the evicting Horsfield's

parents would reduce their provisioning rates
when we dyed the patches black. As ex-
pected, the provisioning rates decreased only

Tanaka & Ueda 2005: Science

(4), a hawk-cuckoo chic ikely to in
overestimation of brood size by simulating a
i > with the patch. Although a wing
ot gape-shaped (Fig. 1A), it may be
that host parents misperceive it as a gape
because the inside of the nests built by three
host species are typically dark (4). The de-
creased visibility in the dark nests may make
host parents incapable of distinguishing be-
tween an actual gape and something that is
gape-colored and moving like a begging chick.
Whereas the common cuckoo chick relies
on vocal trickery, the Horsfield's hawk-cuckoo
uses visual begging tricks to better exploit its
hosts, perhaps because the nest sites of its hosts
ore vulnerable to pred:

Yoshino 1999
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JAMES V. BRISKIE'Y, CHRISTOPHER T. NAUGLER?®
axp SUSAN M. LEECH?®

The evolution of nestling discrimination by hosts of
parasitic hirds:@is rejection so rare?

Tomas Grim*

Experimentally Constrained Virulence is Costly for Common
Cuckoo Chicks
Tomas Grim*, Jarkko Rutila®, Phillip Casseyl & Mark E. Hauber§*
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Tomas Grim
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| drink, therefore | am: alcohol and creativity
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Abstrakt — kliCova slova + pribeh!

Experimental evidence for chick discrimination
¥ without recognition in a brood parasite host

Recognition is considered a critical basis for discriminatory behaviours in animals. Theoretically,
recogniton and discrimination of parasitic chicks are not predicted to evolve in hosts of brood parasitic
birds that evict nest-mates. Yet, an carlier study showed that host reed warblers (Acrocephalus scirpaceus) of
an evicting parasite, the common cuckoo (Cuculus canorus), can avoid the costs of prolonged care for
unrelated young by deserting the cuckoo chick before it fledges. Desertion was not based on specific
recognition of the parasite because hosts accept any chick cross-fostered into their nests. Thus, the
mechanism of this adaptive host response remains enigmatic. Here, I show experimentally that the cue
triggering this ‘discrimination without recognition” behaviour is the duration of parental care. Neither the
intensity of brood care nor the presence of a single-chick in the nest could explain desertions. Hosts
responded similarly to foreign chicks, whether heterospecific or experimental conspecifics. The proposed
mechanism of discrimination strikingly differs from those found in other parasite-host systems because
hosts do not need an internal recognition template of the parasite’s appearance to effectively discriminate.
Thus, host defences against parasitic chicks may be based upon mechanisms qualitatively different from
those operating against parasitic eggs. [ also demonstrate that this discriminatory mechanism is non-costly
in terms of recognition errors. Comparative data strongly suggest that parasites cannot counter-evolve any
adaptation to mitigate effects of this host defence. These findings have crucial implications for the process
and end-result of host-parasite arms races and our understanding of the cognitive basis of discriminatory
mechanisms in general.

Keywords: brood parasitism; coevolution; discrimination; mechanism; recognition

Grim 2007: Proc. R. Soc. Lond. B

Abstrakt — kliCova slova + pribeh!

Experimental evidence for chick discrimination
without recognition in a brood parasite host

Recognition is considered a critical basis for discriminatory behaviours in animals. Theoretically,
recognition and discrimination of parasitic chicks are not predicted to evolve in hosts of brood parasitic
birds that evict nest-mates. Yet, an earlier study showed that host reed warblers (Acrocephalus scirpaceus) of
an evicting parasite, the common cuckoo (Cuculus canorus), can avoid the costs of prolonged care for
unrelated voung by deserting the cuckoo chick before it fledges. Desertion was not based on specific
recognition of the parasite because hosts accept any chick cross-fostered into their nests. Thus, the

mechanism of this adaptive host response remains enigmatic.|Here, I show experimentally that the cue
triggering this ‘discrimination without recognition” behaviour is the duration of parental care. Neither the
intensity of brood care nor the presence of a single-chick in the nest could explain desertions. Hosts
responded similarly to foreign chicks, whether heterospecific or experimental conspecifics. The proposed
mechanism of discrimination strikingly differs from those found in other parasite-host systems because
hosts do not need an internal recognition template of the parasite’s appearance to effectively discriminate.
Thus, host defences against parasitic chicks may be based upon mechanisms qualitatively different from
those operating against parasitic eggs. I also demonstrate that this discriminatory mechanism is non-costly
in terms of recognition errors. Comparative data strongly suggest that parasites cannot counter-evolve any

adaptation to mitigate effects of this host defence.[These findings have crucial implications for the process
and end-result of host-parasite arms races and our understanding of the cognitive basis of discriminatory
mechanisms in general.

Keywords: brood parasitism; coevolution; discrimination; mechanism; recognition

Grim 2007: Proc. R. Soc. Lond. B
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Abstrakt — kliCova slova + pribeh!

Signals of need in parent-offspring
communication and their
exploitation by the common cuckoo

R. M. Kilner, D. G. Noble & N. B. Davies

Department of Zoology, University of Cambridge, Downing Street, Cambridge CB2 3E], UK

Nestling birds present vivid gapes and produce loud calls as they solicit food, but the complexity of the display is poorly
understood. Hore we explain the function of reed warbler begging signals and show how they are exploited by the

, Ci lus canorus , a brood parasite. Reed warbler parents integrate visual and vocal signals from their
young to adjust their provisioning rates, and the two signals convey more accurate information about offspring need
than either does alone. The cuckoo chick has a particularly striking begging display which has been suggested to be
irresistible to host parents. However, we show that the cuckoo, reared alone in the nest, presents a deficient visual
display, and elicits the same amount of care as a reed warbler brood only by ing with its ex: ated vocal
display. Therefore the cuckoo succeeds not through mimicry of the host brood bsgglng slgnals, but by tuning into the
sensory predispositions of its hosts.

Kilner et al. 1999: Nature

Abstrakt — kliCova slova + pribeh!

Signals of need in parent-offspring
communication and their
exploitation by the common cuckoo

R. M. Kilner, D. G. Noble & N. B. Davies

Department of Zoolagy, University of Cambridge, Downing Street, Cambridge CB2 3E], UK

Nestling birds present vivid gapes and produce loud calls as they solicit food, but the complexity of the display is poorly
understood. Here we explain the fi ion of reed warbler begging signals and show how they are exploited by the
koo, C lus canorus , a brood parasite. Reed warbler parents integrate visual and vocal signals from their
‘ young to adjust their provisioning rates, and the two signals convey more accurate information about offspring need
than either does alone. The cuckoo chick has a particularly striking begging display which has been suggested to be
irresistible to host parents. However, we show that the cuckoo, reared alone in the nosl, presents a deficient visual
display, and elicits the same amount of care as a reed warbler brood only by ing with its ex: ated vocal
| display. Therefore the cuckoo succeeds not through mimicry of the host brood bsgglng signals, but by tuning into the
sensory predispositions of its hosts.

Kilner et al. 1999: Nature
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Abstrakt — riizna slova = rtzné ukoly!

 hledani: (((cuckoo) bird) animal) + recogn*
 klicova slova se opaku;ji!

UNDERSTANDING

The spandrels of San Marco and the Panglossian paradigm: S[l[ﬂ]ﬂ(
a critique of the adaptationist programme PRO'_')[ :

By 8.1, Goven asnp B O LewosTIN Eﬂrﬁzk DEFFN DERS

« funkce slov: = P THE
. . HLIhSELEtH TRUTH

» informovat (desertion, begging, )E 4 F

> prilakat (recognition template, ...)

» manipulovat (striking, crucial, enigmatic,"...)

Grim 2009: Web Ecol.

pro€ je to zajimaveé?
CO UZ vime?
Cco nevime a chceme védét?

obecné P konkrétni
bézné » vzacnée
starsi » novéjsi

» obecny problém vs. konkrétni taxon

Cist publikovanou literaturu z oboru » ,background*
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» posledni odstavec/ce:

» jakou hypotézu testujeme?
»co predikujeme?

» efekt: smér, kvantita

> ... whether there is any difference ...

> ... we predicted correlation ..."

Cist publikovanou literaturu z oboru » ,background*

Metodika

» kdy? (mésice, roky)
» kde? (koordinaty)

 replikovatelnost
Sutherland et al. 2004: Bird Ecology and Conservation. Oxford.
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Metodika

délka zobaku = ?
hatching day = day 0 (nebo 17?)

sepsat nez
jdete do terénu!

a8 -
. %

4
%

... a mnohé dal8i metodické pfiruc¢ky

Metodika — statistika

explanatory variables
response variables
confounding variables

fixed effects: treatment, ...

covariates: date in season (centred within
year!), quadratic term (interakce), ...

random effects: population, year (nominal!),
nestling id, brood id, (nested effects)

Grafen and Hails 2002: Modern statistics for the life sciences. Oxford UP
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Metodika — statistika

* multikolinearita

* jak vybran MAM: backward elimination, AlC.

» kontrola MAM:

> linearity of effect Modell
»normality of error

»homogeneity of variance

Grafen and Hails 2002: Modern statistics for the life sciences. Oxford UP

Metodika — statistika

P < 0.05 # ponechat proménnou v modelu
P > 0.05 # vyjmout proménnou z modelu

nahodné efekty = hypotézy o zavislosti dat!
a priorni konzervativni rozhodnuti

JAd@itionalMerstaStiCsEColegY, thEE
sheuldibe|SmucChrmoreremphasisien thinkinge
(BUmmhamresARCERSeN Z002);

Bolker et al. 2009: Trends Ecol. Evol.

Life Sciences -
v
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Metodika — statistika

* vyrovnanost vzorku

Fig. 2. Mating patterrs Expectad pattam B .

nfgiemah ile(‘.:'.chers Focal L Focal ————tipocledpatiem
reared by ¥ patiarm it imprintect it gangtic pattern I imprinted W genatic
foster fathers compared
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on senual imprinting or
genetic inheritance of

species reognition. In
each paned, the first bar
shows the mating pat-
tem of females reared
by heterospecific foster
fathers (focal patiem;
black, collared fly.
atcher partner; white,
pied Rycatcher partrer; Collarod Collared

gray, hybeid partner). Female specles Female specles
The upper panels (A
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e of Forrales nturally Expacted patlarn Expoctad pallam
raisedd in mixed-species S ——
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erospecific stepfathers
Anatural cross-Sostered),
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mentally translerred o
heterespedific ness fex-
perimeniial aros-fosteredL
The keft panels [(A) and
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Saether et al. 2007: Science

Metodika — statistika

» velikost vzorku

Zdroj n casopis
Brooke & Davies (1988) 4 Nature
Tanaka & Ueda (2005) 6 Science
Badyaev et al. (2002, Fig. 2c) 10 Evolution
Kilner et al. (2004) 10 Science
Albrecht et al. (2006) 12 Am. Nat.

Zdroj - meta-analyzy n (median) vzorek casopis
Peek et al. (2003) 25 181 Oecologia
Nakagawa et al. (2007) 25 76 Behav. Ecol.
Garamszegi & Maller (2004) 20 21 Behav. Ecol.
Grim et al. (in prep.) 10 278




Metodika — statistika
* reprezentativnost vzorku > generalizace

Vol 238018 Avgust X005] dol=10. 1038/ matare038.50

Global hotspots of species richness are not
congruent with endemism or threat

C. David L. Orme', Richard G. Davies’, Malcelm Burgess', Felix Eigenbrod', Nicola Pickup', Valerie A. Olson®,
Andrea J. Webster®, Tzung-Su Ding’, Pamela C. Rasmussen’, Robert S. Ridgely®, Ali J. Stattersfield”,
Peter M. Bennett’, Tim M, Blackburn®, Kevin J, Gaston’ & lan P. F. Owens'

Metodika — statistika

* co je lepSi: vzorek 34 nebo 3407
variabilita prediktoru

. gppd designicanimake suchrardiiierence
10 oYy glejiifle SelafloleS llisE g
(MartinféaBatesen 2005)

Grim 2005: Biol. J. Linn. Soc., Grim 2005: Auk 2005
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Metodika — statistika

« variabilita prediktoru
* matouci proménna: vék
» datum hnizdéni — korelat véku

[ THE ROYAL
B SOCIETY

Rejection of artificial cuckoo (Cuculus canorus)

eggs in relation to variation in egg appearance
among reed warblers (Acr hal i )

Bard G. Stokke', Arne Moksnes, Eivin Reskaft, Grir Rudolfern’ and Marcel Honza'

Stokke et al. 1999: Proc. R. Soc. Lond. B

Metodika — statistika

. ™ . °
variabilita prediktoru
egg burial with nest material (N = 2). The
1" /) distribution of rejecters through the breedin,
Jlny d ru h sclasc;nudlil’fered E]ig;iﬁcanilly fgrorn the dis:ng
bution of accepters (Figure 2; D = 0.436, ¢

< .01, Kolmogorov-Smirnov two-sample test),

jiné IOkaIita forming three distinct periods within the
jina historie

?), ...

rejecters

accepters

Lotem et al. 1992: Behav. Ecol.

rext), the host breeding
period, from the earliest onset
of egg laying o the latest one,
may be divided imo three
distinct parts: early (17 May-6
June), mid {7-27 June), and
late (28 June=17 July).

18



Metodika — statistika

* maly vzorek # chybny vysledek, ale nejistota

Biologia. Bratislava, 36/5: $40—550, 2001

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

Tomiis Grim' & Marcel Honza?
'L

L f Or

8, CZ-60365 Drno,

m wsing methods
vemoss towards female par-

Grim & Honza 2001: Biologia, Grim et al. (MSa,b)

Metodika

» srovnavani dvou populaci, druhd, ...

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 3/0/94

One thing cannot be evaluated unless it can be compared with another. This
is, of course, why degrees of freedom in statistics arve the number of vhservations
minus one. |Brapsuaw 1987a, p. 71)

Adaptation can only be measured and indeed discussed on a comparative hasis.
. Adaptation Is entively a comparative concept, [Bransuaw 1987a, p. 71)

Grafen and Hails 2002: Modern statistics for the life sciences. Oxford UP
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Metodika

« srovnavani dvou X = pseudoreplikace!
« statisticka chyba (ne chyba designu!)
« location difference®; obecnost inference

Ecological Monographs, 54(2), 1984, pp, 187-211
& 1984 by the Ecological Society of Amenca

PSEUDOREPLICATION AND THE DESIGN OF ECOLOGICAL
FIELD EXPERIMENTS!'

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

~ Abstract.  Pscudoreplication is defined as the use of inferential statistics to test for treatment effects
with data from experiments where cither tr are not repli d (though les may be) or
replicates are not stazistica_lly indepgndent. In ANOVA terminology, it is the testing for treatment

Hurlbert 1984: Ecol. Monogr.

Metodika

« srovnavani dvou X = pseudoreplikace!

FOLIA ZOOLOGICA - 43(1): 31-34 (1996)

EFFECT OF HABITAT ON THE DIET OF REED WARBLER
(ACROCEPHALUS SCIRPACEUS) NESTLINGS

Tomd$ GRIM and Marcel HONZA Received August 21, 1995
Accepled January 16, 1996

Institute of Landscape Ecology, Academy of Sciences of the Czech Republic, Brno

Abstract

| pp. B2-590
in the breedin rpwcal Soxicty of America
(66.5%), Hom

INCREASED SEDENTARINESS IN EUROPEAN BLACKBIRDS FOLLOWING
URBANIZATION: A CONSEQUENCE OF LOCAL ADAPTATION?

Jesko Partecke' ann Evernann Gwisser”
Mux Planck Tnstitute for Oraitology. Vow-der- Tinnsteasse 7, 82346 Andecks) Erlimg. Geranan
Absiraet. Urbanization changes local environmental conditions and may lead 1o altered

regimes for e history traits of organisms thoving in cities. Previous studies have
changes in bree phenology and even wrends toward increa den i

Hurlbert 1984: Ecol. Monogr.
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Metodika

« srovnavani dvou X = pseudoreplikace!

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 Wroclaw, Wroclaw, Poland

Parent birds were not marked individually. To
avoid pseudoreplication (i.e. testing the same indi-
1

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 2007: Ethology

Metodika

interakce
~30% Clanku s nesignif. interakci chybné!

~50% Clanku se signif. interakci chybné
interpretovano!

Badyaev et al. (Evolution 2003), Langmore
et al. (Evolution 2008) [ S < 1)

FLSFVIER

The mistreatment of covariate interaction terms.
in linear model analyses of behavioural and
evolutionary ecology studivs

L it

Grafen and Hails 2002: Modern statistics for the life sciences. Oxford UP
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Vysledky

 co potfebuje Ctenar védét?

Tabl

cocllici

I'ests of the relationship between nestling
i) means that the correlation betw
luded interaction between predictor (eg

a predictor, See text for fur

and effect size for four nestli
n ege size and nestling tran dec
size or parcntal quality) and chick ¢
er details, F = test statistic, NDF = numerator d

Ve parameter (regression
oung grow older. The body mass maodel
All other tests were only based on

1aes as th

size as

freedom, 5.1 = standard ervor.

Nestling trait F NDF DDF N P Parameter S.E
Survival 0,75 1 0,506 — (L0380 0000445
Body mass 1416 1 A <0001

Skeletal size 14.41 1 111 =0.001 — L0480 000129
Wing/feather length [INE 1 1200 0,708 L0752 000201

Krist 2011: Biol. Rev.

ces of freedom, DDIEF = denominator degrees of

Efect size (comelation coetficient) + B5% CL

AT F I IS
@fﬁfﬁﬁaxfi@a f‘;"& @5"0\ ﬁs y‘;

Fiz. 1. Effect sires corresponding to relationships between egg size and offspring trait. The sign of the presented effects corresponds 10 1he sign
of statisiic:

covariation between epp size and dependent variables. The exception is the epg-size elfect on laying date. where a statistically
Tect means a biologically positive ellect. The sample size used for conputation of effect size can be inferred from degrees of freedom
ticular test (Table S1). (ah Effects obtained in the eross-fostering experiment. The effect sizes from full and sediced models are
q compared. The latter models do not melude the parental mid-value and feeding frequencies among predictors. Labels 'CF eggs’and *0R eggs’
KI‘|St 2009 JAE denote size of the cross-fostered egg (i.e. an egg from which chicks actually hatch) and original egg (i.c. an cgg originally laid on the territory)

respectively, (b) Effect sizes obtained from the sets of unmanipalated nests
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Vysledky

poradi vyznamnosti vysledku
velikost efektu vs. P-hodnoty
smér rozdilu (trendu)

vs. grafy a tabulky (redundance)

presné P-hodnoty (ne N.S., P>0.05)

%, poméry (lépe nez syrova data!)
ne-interpretovat!

prezentovat i data proti oblibené hypotéze

Anderson et al. 2001: J. Wildl. Manage.

Signals of need in parent-offspring
communication and their
exploitation by the common cuckoo

s etk Drsivn aniees, et e Ard e oo mieprts vans o e s i Bk
e i o e b e o il et e e st st <Py et

* nemistna extrapolace trendu
* pseudoreplikace

¢ nelinearita

call rate Ketal39
2
T

x2 P = 0.01 (0.005)
x3: P =0.24

T T T
200 250 300 330
gape area Ketaldd

Figure 6 Comparison of observed and predicted begging call rates. Observed

Feeds deliverad ™'

cuckoo begging call rate (ope alied lirvez is

smpared with the predicted

cuckoo begging call rate (filled ¢ ashed line) that should &

display of a particular gape are surming that reed warblers use
to feed both a cuckoo nestling and their own young, Mumbers refer t :
sizes of cuckoos measured at each age. Both lines increase significantly in
relation to gape area (Fos = 248, P < 0.0001), but there is no significant dif-
ferance between them in either their slope (Fix = 0018, P = 0.89) or their|
elevation (Fy 2 = 0.77,F = 0.78). Each predicted value cormesponds 1o a panicular
day of the cuckoo's nestling peried (from left to right, day 4-11, day 13 and day 15).

Mesting mass (g)

Figurs 3 Relationship batween nestling mass and feedng rate. The relationship
between the mass of young in the nest and the number of feeds delivered per
hour by bath parents to the nest, for cuckoos (open ¢ olid line, n = 68
chssnations of 36 different cuckoo chicks fed by 44 diffen s of hosts; some
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Diskuze

1. odst. shrnuti — co nového a zajimaveho?
posl. odst. — implikace, omezeni & co dal?
konkrétni » obecné (opak Uvodu!)

rozliSit fakta vs. spekulace

ne statistika, nové vysledky apod.

»neznalost predeslych studii
> ,pre-interpretace”
» stat. vs. biol. vyznamnost

Dawkins kontra Gould apod.

Diskuze

kauzalni vs. korelativni jaz

A latitudinal diversity gradient in planktonic
marine bacteria

Jed A, Fuhrman*', Joshua A. Steele*, lan Hewson*, Michael S. Schwalbach*, Mark V. Brown*, Jessic.
and James H. Brown'®

“Wrigley Institute for Envi | Studies ard of Blologlcal Schences, University of Southern Califomia, Los Angeled
*anter for Ecology and Evolutionary Biology, Umuers-ry of Oregon, Eugens, OR 97403-518%; and *Departrvent of Biology, Univer:
Albuguerque, NM 87131

Contributed by James H. Brown, March 31, 2008 (sent for review January 31, 2008}

For two ies, biolagists have doc 1 a gradient of animal  mechanisms. First, diversity increases with

and plant biodiversity from the tropics to the poles but have been
unable to agree whether it is controlled primarily by productivity,
temperature, or historical factors, Recent reports that find latitudinal
diversity gradients to be reduced or absent in some unicellular
organisms and attribute this to their high abundance and dispersal
capabilities would suggest that bacteria, the smallest and meost
abundant erganisms, should exhibit ne latitudinal pattern of diver-
sity. We used ampln‘ned nbasomal intergenic spacer analysis (ARISA)
whal ge genetic fingerprinting to quantify spedes richness
in 103 near-surface samples of marine bacterial plankton, taken from
tropical to polar in both hemispheres. We found a significant latitu-
dinal gradient in richness, The data can help to evaluate hypotheses
about the cause of the gradient. The correlations of rnchne-ss with
latitude and temperature were similarly strong, wh

because higher rates of resource supply d
larger numbers and more specialized kinds
9-12). This could be termed “the larger |
more pieces” hypothesis, Second, diversity il
environment. |l'|“|'\‘ll||llh' because of th
processes, in s of reproduction,
action, mul: plive evolution, and spd
could be termed “the Red Queen runs f
hypothesis.

I'hese two mechanisms are by no mea)
I'heir relative contributions can be assesse:
of diversity and relationships with en
across different environments and taxa

with relating to di ity (chlerophyll, annual primary

Fuhrman et al. 2008: PNAS

ple, the role of productivity can be a

between terrestrial environments, where
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Diskuze

Zobecrioval jsi Neni generalizace
prilis, neopatrny za hranice studijni

védecky floutku! populace!

(Skoro) jakykoli ekologicky ¢lanek

Diskuze — komentar

* kritizujete? ok, ale opatrné!

Applicd  FORUM
Ec 17 . . :
44, 461463 A call for statistical pluralism answered
PHILIP A. STEPHENS* STEVEN W. BUSKIRK 1.
GREGORY D. HAYWARD# and CARLOS MARTINEZ DEL R10+

*De of M ics, U of Bri Ui alk, Bristol BSS 1 TW, UK: +Department of
Zoo E ie, WY 82071, USA; and § USDA Forest

Stephens et al. 2007: J. Appl. Ecol.
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We welcome Lukacs eral’s (2007) response to our
paper calling for pluralism in inferential approaches.

rify the

These are important issues and we sought to ¢l
strengths and we
in an atmosphere that avoided d
poor appli
approach isa weak basis for disregarding ita
science, Lukacs ef al.’s (2007) contribution is helpful.
clarifying the arguments in favour of information
theoretic (IT) approaches. The single-parameter example
15 useful and does much toillustrate the appheation of the
approach. In general, we applaud statistical formalization
of the method of multiple working by potheses, as well as
the focus on acknowledging model selection uncertainty.
which we see as a princi 1ge of that method.
In spite of our broad concurrence with Lukacs er al.
(2007 itis unsurprising that areas of disagreement remain.
Here, we focus on four, First, we question their apparent
view that arguments regarding null hypothesis testing
(NHT) and IT are widely understood. and that confusion
over statistical methods is dissipating. Second, we believe
that. whether or not it is the best method fo
problem. NHT can represent

pproaches
ther, while
statistical
1 ool for

nesses of two i

phasizing t

advs

given
her approach to

by denigrating the statistical theory underlying NHT as

relatively weak., Lukacs ef al. (2007) overstate the degree
to which elements of their suggested 1T algorithms are
established. and their performance known. Last, in
disparaging exploratory data analysis (EDA). Lukacs
er al (2007 )yeonfuse different stages of scient
We explain what we see as the purpose of EDA and its
role in science.

endeavour.

times

often as approaches based on IT (Whittingham
et al. 2006). More strikingly, they also found that, of the
relatively small number of cases where IT approaches
were used. ther

o IT s part of an automated,
stepwise procedure. This is in sharp contrast to the
recommendations of B 1 Anderson (2002}, and
serves as a reminder that I'T does not inherently motivate

the rigorous development of biologically plausible
andidate models. Hobbs & Hilborn (2(06) assessed
istical methods used in literature published by the
Ecological Society of America. From 1984 to 2003, they
found little change in the frequency with which NHT
methods had been used. In the same period. t
of articles tl
selection”or

ste

include the words *Bayesi
ikelihood” in their text increased, but evidence
of anupward trend since 199615 lacking (Hobbs & Hilbom
2006). Our own assessment of recent
Togical and evolutionary journals showed that, overall,
NHT techniques were used in at leas
papers. while IT techniques were used in less than 1004
(Stephenser al.in press). Clearly, the widespread adoption
of new methods, even those that have been vigorously
promoted. takes time. Nevertheless, these data sugpest that
e of complacency: statistical appro;
source of une: nty and disagreement. Given
prevailing practices among ecologists i a position
to mentor students, novice practitioners of ecology, in
particular. may be confused by the inferential options
available to them.

Our second concern regarding Lukacs er al. (2007)
relates to their characterization of the process of NHT.

es of foureco-

remann

In our original paper, we argued both that null hypotheses
should often be framed more imagina
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paper calling for pluralism in nferential approaches.
The
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view that arguments regarding null hypothesis testing
(NHT jand 1T are widely understood. and that confusion
over statistical methods is dissipating. Second, we believe

wuments i favour of mformation

that. whether or not it is the best method for a given
problem. NHT can represent a far richer approach to
analysis than represented by Lukacs of al. (2007), We
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2006). Our own assessment of recent issues of four eco-

Togical and evolutionary journals showed that, overall,
NHT techniques were used in at least 9014 of data-based
papers. while IT techniques were used in less than 1004
(Stephenser al. inpress), Clearly, the widespread adoption

of new methods, even those that have been vigorously
promoted. takes time. Nevertheless, these data sugpest that
we must beware of complacency: statistical approaches
remain @ source of uncertminty and disagreement. G

prevailing practices among ecologists i a position
Lo mentor students, novice practitioners of ecology, i
particular. may be confused by the inferen
available to them,

Our second concern regarding Lukacs er al, (2007)
relates to their characterization of the process of NHT.
Inour onginal paper. we argued both that null hypotheses
should often be framed more imaginatively than ‘noeffect’.
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relates to their character

Podékovani

vsS. autorstvi

ano: pomoc technicka, jen sbér dat

ne: rutinni laboratorni, ufednicka prace

kdo komentoval rukopis

kdo vyzkum financoval (Cisla grantd)

kdo vyzkum povolil — etika, licence
diky (anonymnim) recenzentum!

http://www.icmje.org/
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Literatura

» zdroje zastaralé / ne presné k tématu
* necitovat: diplomky, abstrakty, ...

» chybné citace — format
» necitovat z druhé ruky!

A few reprints came in during your lunch breaX

» chybné citace — obsah (25% v ekologii!!!)

» necitovat naslepo nebo dle abstraktu!
Todd et al. 2007: Oikos

Literatura

» 25% citaci v ekologii:
"ambiguous", "not support”, "empty“

Oikos 116: 15991601, 2007
doiz 10.1111/.2007.0030-1299.15992.x,
Copyright © Oikos 2007, ISSN 0030-1299

m Subject Editor: Per Lundberg, Accepred 27 June 2007

Citing practices in ecology: can we believe our own words?

Peter A. Todd, Darren C. ). Yeo, Daiqin Li and Richard ). Ladle

P A Todd (dbspar@nus.edusg), D Cf Yeo and D Li, Depr of Bivlogical Sciences, Nat! Univ. of Singapore, 14 Science Drive 4,
SG-117543 Singapore, Singapore. — R [ Ladle, Oxford Univ. Cenrve for the Envivonmens, Dyion Perving Building, South Parks
Road, Oxford, OX1 3QY, UK

Peer-reviewed articles are the foundation of modern  four groups by a majority decision (Table 1). At all
1 e 3 aal L - Ll L 1 H Ll 1 i -
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Obrazové pfrilohy

 graf > tabulka >> text

aini (A) a drulw (B) zjednoduseny model (R - regresni koeficient, SE =
eicnt determinace K2 = 4.6 % (A) a 10,8 % (B
e logistic regression with parameter g ites of explanatory
witie; S - standard ervors)

* ptejte se sami (a kolem) sebe:

> je pfiloha samostatné srozumitelna?

> je priloha nezbytna? Less s more.
Andwheninrdoubi=deletier

(MarkSE= S auber)

Matthews & Matthews 2008: Successful scientific writing. Cambridge UP.

Jak nema vypadat tabulka?

zrano (n) Sezrano  Celkem  chi

(%)

4 1

66.67 0.6788

33.33 NS 4am
Pénkavy 10.00

Tab. 1: Jak prezivala hnizda?

» desetinna mista vs. presnost méreni &
biologicka smysluplnost

* nekonzistentni formatovani

» redundance, nejasnosti, opakovani informaci
Matthews & Matthews 2008: Successful scientific writing. Cambridge UP.




Tabulka 1 Rozdily v hmotnostech (primér + S.E.) mladat drobnych

pévcil v riiznych prostfedich. Data pro mlddata ve véku 5 dni (den lihnuti

= den 0). Detaily viz Metodika.

Jak (ne)ma vypadat tabulka?

Tab. 1 Jak se lisi riist ptak(?

g

Druh Hmotnost (g)

Mésto

Vesnice

Mésto 22,98 + 12,52

Vesnice (13,85 % 3,3

Kos cerny 23,0+ 12,5

Drozd zpévny 28,7 £ 30,1

Pénice ...

13,9 £ 3,3 4,39

29,1 = 18,7 0,11

P <0,001

t 4,39

mm?2

Mésto 28,66+ 30,11

Vesnice |[29,11 + 18,66

P n.s.

t

Pénice

Mésto 12,658 % 0,54

Vesnice |10 + 1,589754

t

2]

Ze smysSleného nepublikova(tel)ného rukopisu

Jak nema vypadat graf?

Pocet lokalit v %

M (01-150 m n.
301-350 m n.
501-550 m n.
0 701-750 m n.

m@EEO

151-200 m n.
351-400 m n.
551-600 m n.
751-800 m n.

m

m

m

201-250 m n.
.B 401450 m n.
. B 601-650 m n.
. O 801-850 m n.

m

m

m

m

: 251-300 m n.
. B 451-500 m n,
. B 651-700 mn,
. E 851-900 m n.

Gratf 1: Nalezy mihule potoéni v Ceské republice podle nadmoiské vysky (n = 275), HANEL (2004)

Hanel & Lusk 2005: Ryby a mihule Ceské republiky. CSOP, Vlasim
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Jak nema vypadat graf?

g
o

n

'y
Y 4

00 g 1,0 20
Log nestling mass (g) '

=
in

Log feeding rate (mg.
=

=
=]

Fig. 1 The relationship hel\\-‘eenl-\esﬂing mass and amount of
food delivered to it per hour was linear both for the reed warbler
(open_circles) and cuckoo (filled squares) (see text for details)

Grim & Honza 2001: Behav. Ecol. Sociobiol.

Jak ma vypadat graf?

L1 ataaul

Feeding frequency (feeds / hour)

1 aaaail

1

— T T T T T

1 10
Eviction effort (% time)

Figure 4

Trade-off between eviction effort by common cuckoo chicks and
feeding Irequencies by the fosterer common redstans. Results from
GLMM with the eviction effort as a predictor, the feeding frequency
as a response, the chick age as a covariate (all log wransformed), and
the chick identity as a random effect (see Resulis).

Grim et al. 2009: Behav. Ecol.
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osy
popisky
jednotky
vysvetlivky

Jak ma vypadat graf?

E]
&

ge (days)

Figure 2. Alarm calling rate (churrs per minute) of one parent
reed warbler in response to a human observer near the nest
increased with nestling age (F ;07 =204.36, p<0.0001), but
did not differ between nests containing broods of reed warbler
nestlings (open circles, dashed regression line) and those with
a cuckoo nestling (solid circles, solid regression line; Fy jo7=
0.099, p=0.75). Day 0 is day of hatching. The smallest
symbol refers to one observation and the area of the larger
symbols is directly proportional to the sample size (for largest,
n=15). Dara from 24 nests with a cuckoo nestling and 86
nests with a reed warbler brood, with one observation per
nest.

Davies et al. 2006: Proc. R. Soc. Lond. B

Jak nema vypadat popiska grafu?

13

4

n

3

16

XXX

0.8 4

0.7
0.6

0.5+

0.4

0.3 4
0.2 4

0.1

artificial nest dataset. Light bars denote small artificial nests; dark bars denote large

artificial nests. Error bars are +/- 1SE under a canonical binomial distribution.

1

Figure One: Nest predation, as a proportion of total nests, subdivided by nest size for the

L.

Tawharanui  Waitakere
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Jak ma vypadat popiska grafu?

18
14

20

XXX

[1]

Gardens Henderson Matuihe Tawharanui

Figure 1 Nest predation estimates (mean:5.E.) for small

ght bars) and Jarge artificial nests
Jdark bars) across study sites. Estimates are from XX short descripiton of stat. model XX

WL,

Waitakere

| Naformatovane: Fismo: neni
| Tuéné

| as a propartion
{|of total nest drvided by nest
|| size for the artificial nest dataset.

| Nafermatevane: Fismo: neni
| Tuiné

||odstranéne: |

| Naformatovane: Fismo: neni
| Tuiné

||odstranéno:

| Naformatovane: Fismo: neni
| Tuéné

|| odstranéne: denote

| Naformatovano

|| odstranéno:

all arti

| Naformatovano:
|| odstranéno: denote large

| Hafermatovane

Jak nema vypadat popiska tabulky? 3

)

5}

Table Two: Tracking tunnel records for each site. A y in a given column denotes that that
species’ marks were found in at least one tracking tunnel in the site, whereas an n denotes

that the species was not recorded in any of the tunnels left at the site.

nests (z=1.08, p=0.28), and overall rates of predation were lower in sites with mice

Weta Mice Rats

Hedgehogs Other mammals

Tawharanul vy ¥ n
Henderson vy ¥y ¥
Gardens n ¥ ¥
Maotuihe ¥ n n
Waitakere ¥ n n

5 3= = 3

3 3 =< =< 3

No difference was seen in overall rates of predation between real and artificial
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Jak ma vypadat popiska tabulky?

9

10

the findings is presented in Table Two.

Table 2 Presence ("y") vs. absence ("n") of predators across study sites. Data from tracking

tunnels,|

Weta Mice Rats Hedgehogs Other mammals

Tawharanui v ¥ n n n
Henderson ¥ ¥ ¥ v ¥
Gardens n ¥ v L ¥
Motuihe ¥ n n n n
Waitakere ¥ n n n n

al

No difference was seen in overall rates of predation between real and artify

nests (z=1.08, p=0.28), and overall rates of predation were lower in sites with mice %

only than in sites with all ma

mals (z=2.08, p=0.0380). However, analysis

comparing rates of predation on real nests and large artificial nests in sites with all

Format & styl

| Odstranéna: Two

| Odstranéno: :

| Natormatovano: Pismo: neni

| Naformatovane: Fismo: neni
| Tuiné J
| Naformatovane: Pismo: neni
| Tuéné

| Komentaf: cxtiensely
| redundant text

|| odstrangéne: records for each
(|5ite. A "y" in a given colemn
||denates tha

s, whereas an “n”

| pecies was not
recorded in any of the tunnels left

|| at the site

| Naformétovane: Fismo: neni

| Tuiné

(| Viozeno:
| Viozeno: -
||Viozeno:
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Format & styl

How to write consistently boring scientific literature

Fig. 1. " Congratulations, you are now capable of writing technical, impersonal and boring papers like myself and the other gentle-
men — welcome to Academia”. Drawing by Sverre Stein Nielsen.

Sand-Jensen 2007: Oikos

Format & styl

« veda # beletrie — piSte:

»>jasné (vs. ,kvétnatost®)
»jednoznacné

»bez odbocCek

» gramaticky spravné
»rozliSujte podstatné a ne...
»struéné (souvéti!)
»opakovani termin nevadi!

Williams 1995: Style. Toward clarity and grace. Chicago UP.



Format & styl

Jlajdacke psani naznacuje lajdacké mysleni”

trpny rod =

Cas pfritomny — obecné pravdy

Ccas minuly — konkrétnosti + nova zjisténi
abstraktni podst. jména » aktivni slovesa

Place explanatory matter in footnotes, not in
the heading. Explain in foomotes all non-standard
abbreviations that are used in e¢ach table. For footnotes
use the following symbols, in this sequence: *, ¥, I, §,
[, ¥, **, 1+, IT etc.

Identify statistical measures of variation such as
standard deviation and standard error of the mean.

Do not use internal horizontal and vertical rules.

author guidelines Be sure that each table is cited in the text.

RICHARD
DAWKINS

THE OXFORD BOOK OF

MODERN
SCIENCE
WRITING

& = .j;'.
' < Y 7@?
LEWIS THOMAS 7z 1]]/4

myslenky B
Proc se lidé

[homicida b—
agenocida]
.

Lidé — ctéte!




Kolik toho napsat?
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121 onee or twice daily during expected hatching time, as well as during the first 7 days

122 post-hateh (see below), Older nests were checked whenever feasible (typically every
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