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Abstrakt

Disertacni prace je zamérena na detailni studium vybranych sociobiologickych jev(, které se vazi
k obdobi laktace. BEhem Ctyr let sledovani v Narodnim hrebciné v Kladrubech nad Labem se podafilo
sesbirat data o kojeni témér osmdesati hfibat koné domaciho (Equus caballus), ktera byla
vyhodnocena spolecné s udaji o reprodukéni historii matek, jejich dominanénimi interakcemi a
naslednym rozborem hierarchického postaveni odrostlych hfibat. V prvni studii popisuji (spole¢né se
svymi spoluautory), Ze dominantni klisny oproti klisndm jim socidlné podfizenym, koji své potomky
déle, a tedy o né vice pecuji. Jsou také pfi kojeni méné ruSeny, zatimco samy Castéji agresivné
ukoncuji kojeni submisivnim matkam. Dominantni klisny tak mohou ziskavat naslednou kompetitivni
vyhodu pro své potomky. V druhém clanku je osvétlena reprodukéni strategii klisen, celicich dvoji
materské investici, tedy kojeni stavajictho hribéte a soucasné brezosti. Bylo zjiSténo, Ze oproti
predpokladu bfezi matky v porovnani s ,nebtezimi“ nekrati sajicim hfibatim kojeni, ani jim kojeni
vice neukonduji. Zfrejmé se tak mladé snazi predpfipravit na pozdéjsi fazi brfezosti, kdy budou muset
své télesné zdroje alokovat prednostné do plodu a prisun mléka odrlstajicimu potomku omezit. Ve
tfetim a Ctvrtém rukopisu jsem se zabyvala hypotézami, jak miZe matka béhem kojeni plsobit na
hiibé svym specifickym chovanim. Bylo sledovano, zda hierarchické postaveni matky v dobé laktace a
parametry kojeni mohou ovlivnit postaveni subadultniho potomka ve skupiné vrstevnik( stejného
pohlavi. Primarnim faktorem ovliviiujicim hierarchické postaveni potomka je jeho vék, v kombinaci
s rezidenci, tedy dobou pobytu jedince ve stadé. Zaroven byla odkryta korelace v hierarchickém
postaveni htibat narozenych stejnym matkam v po sobé nasledujicich sezdnach, indikujici existenci
konzistentniho materského stylu. V poslednim pfilozeném ¢lanku je diskutovana lateralizovana
povaha kojeni. Predpokladala jsem, Ze pokud je korisky mozek v rdmci ontogeneze lépe uzplsoben k
pfijimani negativnich ¢i strach vyvolavajicich podnétl svou pravou hemisférou, chovani matky béhem
kojeni, kdy htibé vnima okoli pouze jednim okem, by mohlo byt privodnim jevem tohoto fenoménu.
To se nepotvrdilo, ovsem tfetina hfibat vykazala silné lateralizované preference pfti kojeni, které
velmi pravdépodobné odrazeji motorickou lateralitu, podobné jako napftiklad lidska pravo- ¢i levo-
rukost. Presentované vysledky prinaseji nové poznatky na poli dominanénich vztahd mezi ¢leny stada
a mezi matkou a potomkem, zohlednuji faktory ovliviiujici matefskou investici v obdobi laktace a

popisuji vyvoj motorické laterality béhem kojeni.



Uvod

Tato prace, koncentrovana do tfi publikaci a jednoho rukopisu v pfipravé, je zamérena na detailni
sociobiologické studium vlivu riznorodych faktor(i pUsobicich v obdobi laktace pres matku na jejiho
potomka a na jejich moziny behavioralni efekt v dospélosti. Je vysledkem metodického pozorovani
chovani klisen s htibaty, jeZ bylo zapocato jiz v rdmci magisterského studia, a diky tomu prezentované
vystupy mohly pokryt rozsahly casovy Usek. Takovyto pfistup je pfi studiu dlouhovékého zvifete
nezbytny a v dostupné literatufe pomérné raritni ve své obsahlosti. Podobné studie zamérené na
divoké i domaci koné obvykle pracuji s mnohem nizsimi pocty zvitat (N = 13: Araba a Crowell-Davis
1994, 14: Weeks a kol. 2000, 11: Feh 1999). Nékolik desitek zvifat je jiz vyjimkou (40: Monard a kol.
1997). Tyto studie dale také vykazuji mimoradnou variabilitu v metodickych pfistupech, a tedy i ve
vysledcich, pfipadné v nejednotnosti sledovanych proménnych, proto jejich biologicky vyznam mize
byt zpochybnén. Nékteré vyznamné jevy tykajici se kojeni koni, napfiklad vyvoj laterality
v ontogenezi, nebyly dosud studovdny, a¢ zvolené modelové zvife je Siroce rozsifené a
domestikované (a tedy je castym zdrojem rGznorodych védeckych aktivit). Prezentovany vyzkum byl
mozny diky svétové unikdtnimu prostfedi v Narodnim htebéiné v Kladrubech nad Labem. Jeho
vyjimeénost spociva predevsim v Sifce poskytovaného socidlniho zazemi pro zvifata v porovnani
s béZnou chovatelskou praxi (Bachmann a Stauffacher 2002, Petersen a kol. 2006, Sgndergaard a
Ladewig 2004). Chovné klisny s hfibaty jsou drZzeny ve skupinach (8-14 matek), mohou si tedy vytvorit
podobnou socidlni strukturu jako v pfirodé (ovSsem bez pfitomnosti samce). Obména stada je
suplovana zarazovanim novych mladych klisen do chovu, tedy opét procesem vzdalené podobnym
pfirozenému. MUZe se stét, Ze klisna se opétovné setkd se svou dcerou ¢i zndmou samici z dfivéjsiho
obdobi. Hribata jsou sice odstavovdana uméle, avSak ve skupinach, kde setrvavaji po tfi roky. Samci i
samice tak ziskavaji socidlni zdatnost mezi svymi vrstevniky. Tento dlouhodobé stabilni systém mi
umoznil pracovat s dostatecnym mnoZstvim socidlné interagujicich koni, v alespoi rdamcové
standardizovanych podminkdach. Diky tomu bylo moZno formulovat a testovat hypotézy odhalujici vliv
socialniho postaveni matky, a také jeji péce, na potomka a dospét k zavérlim uplatnitelnym na savce

s podobnou socialni strukturou obecné.

Cile

Cilem prace bylo objasnit vliv rliznorodych faktord plsobicich v obdobi laktace na matku a na jejiho
potomka, a dale jejich moziny efekt na hierarchické postaveni htibéte v dospélosti. Byla testovana
fada vzdjemné provdzanych hypotéz, jez jsou shrnuty v nasledujicich okruzich, spole¢né s pfislusnymi

publikacemi a rukopisem, ve kterych jsou uvedeny vysledky:



Okruh 1: Existuje rozdil v materské investici mezi klisnami, a pokud ano, je zavisly na jejich

hierarchickém postaveni?

(1) Komarkovd, M., BartoSova, J., Dubcova, J., (2011). Effect of mares’ dominance rank on suckling

behaviour in the loose housed domestic horses. Applied Animal Behaviour Science. 133, 54— 59.

Okruh 2: Jak se kojici a zdroven bfezi klisny vyrovndvaji s dvoji materskou investici?

(2) Bartosov4, J., Komarkova, M., Dubcova, J., Bartos, L., Pluhacek, J., (2011). Concurrent lactation
and pregnancy: pregnant domestic horse mares do not increase mother-offspring conflict during

intensive lactation. PloS one, 6(8), e22068.

Okruh 3: Jsou rozdily v materské péci a/nebo hierarchickém postaveni matky pricinou dominance ci

submisivity jejiho potomka na prahu dospélosti?

(1) + (3) Komarkova, M., & Bartosova, J. Age, residence and individuality of the mother affect

dominance rank in subadult domestic horses. (v pripravé)

Okruh 4: Projevi se béhem kojeni lateralizace matky Ci hribéte?

(4) Komarkova, M., & Bartosova, J. (2013). Lateralized suckling in domestic horses (Equus caballus).

Animal Cognition. 16 (3), 343-349.

Material a metodika

Vyzkum byl provadén na ¢eském autochtonnim plemenu Starokladrubsky ki, v Narodnim hrebciné
Kladruby nad Labem. Prvni ¢ast byla zamérena na sledovani chovani kojicich matek (n=59) s hfibaty
(n=79), volné ustajenych ve skupinach po osmi azZ ¢trnacti parech, ve ¢tyfech skupinach rocné, ve
dvou po sobé jdoucich sezénach. Pozorovani probihala metodou ad libitum (Altmann 1974), vidy
dvakrat tfi hodiny (rano a vecer), kazdych ¢trnact dni, od utvoreni skupiny az do odstavu. Po vzoru
predchozich studii (Becker a Ginsberg 1990, Cameron a kol. 1999, Pluhacek a kol. 2006) jsme
zaznamenavali a klasifikovali nasledujici chovani: pokus o kojeni, kojeni (zacatek, konec, pocet
preruseni), odmitnuté kojeni. Dale bylo identifikovano zvife, které kojeni ukoncilo a strana, ze které
hfibé sdlo. BEhem pozorovaciho intervalu jsme sledovali i agonistické interakce mezi klisnami, které
jsme opét hodnotili na zakladé literarnich zdroj (Araba a Crowell-Davis 1994, Pluhacek a kol. 2006).
Dominanc¢ni index jednotlivych aktér( byl stanoven na zakladé metody uZité poprvé Clutton-Brockem
(Clutton-Brock a kol. 1979). Pokracovani studie nasledovalo po tfech letech, kdy bylo hodnoceno

dominancni postaveni jednotlivych h¥ibat v rdmci skupiny vrstevnik( (n=66), stejnou metodou jako



v pfipadé klisen, pouze s tim rozdilem, Ze jsme podnécovali interakce jesté poskytnutim potravniho
stimulu. Kromé dominanéniho indexu jsme pouzili také podil vyhranych interakci k pfesnéjsimu
popisu dominanéniho postaveni koné v ramci skupiny. Veskera data byla zpracovdna ve statistickém

programu The SAS System for Windows 9.2/9.3.

Vysledky a diskuse

Vysledky, ziskané v rdmci této disertacni prace, ukazuji na nezanedbatelny vliv hierarchického
postaveni klisen na jejich materskou péci béhem laktace, odkryvaji mozny zplisob hospodareni
brezich a soucasné kojicich klisen s dostupnymi zdroji, indikuji zavislost hierarchického postaveni
potomka na jeho stati, dobé pobytu ve stddé a materském stylu a popisuji lateralizované chovani
hiibat béhem kojeni. Zde presentovana data mohou byt podnétnym doporucenim pro prakticky
chov, nebot ukazuji, Ze koné chovani ve skupinach, projevuji pfirozené chovani, které nijak
neomezuje jejich chovny Ucel. Zaroven jsou vsak dolozené vysledky zajimavym sociobiologickym

podkladem, Sifeji uplatnitelnym pro studium chovani podobné socialné utvarenych spolecenstvi.

Okruh 1

Byly objeveny signifikantni rozdily v kojeni v zavislosti na hierarchickém postaveni klisen,
doprovdzené charakteristickym chovanim. Dominantnéjsi klisny zfejmé investovaly do svych
potomkU intenzivnéji, nechavaly je sat déle a pfitom jim neukoncovaly kojeni Castéji. Zaroven
agresivné ukoncovaly kojeni podfizenym klisnam, pravdépodobné ve snaze sniZit kompetitivnost
jejich mladat. Toto chovani se vyskytovalo také u klisen brezich, zfejmé se stejnym zdGvodnénim. U
koni podobny fenomén jesté nebyl pozorovan, pouze zvysena agresivita klisen pred porodem (Rho a
kol. 2004), souvisejici pravdépodobné s obranou rodiciho se hfibéte a vytvorenim dostatecného
prostoru pro porod. Nicméné je doloZen vyskyt zvySené bojovnosti brezich samic napfiklad u
hlodavcl (Wise 1974, Bowler a kol. 2002), vysvétlovany na proximatni drovni pisobenim hormon( a
socidlnich faktor(. Vzhledem k nizké frekvenci vyskytu popsaného chovani nelze z nasi prace
vyvozovat takto zasadni zavéry, ale jisté je to pole, které si zaslouzi dalsi vyzkum. Z hlediska
chovatelské praxe agresivita mezi klisnami béhem kojeni nedosahovala vyznamnych hodnot, pouze
tfi procenta kojeni byla prerusena jinymi ¢lenkami stada. | v limitovaném prostoru, kde je agresivita
obvykle abnormalné zvysena (Boyd 1988), a bez pritomnosti hiebce, ktery by mohl zasahnout do
interakci mezi klisnami (Sigurjénsdéttir a kol. 2003), se ukazuje funkénost hierarchického systému.
Pravdépodobné z dlivodu dostatec¢ného pfijmu potravy klisny netihnou k omezovani fitness jim

podfizenym konim zasadnéjsim zdsahem do vyZivy hiibéte, tedy rusenim pfti kojeni, ve shodeé se studii



provedenou na zebrach (Pluhacek a kol. 2006), a na rozdil od jinych praci, které popisuji podobné

chovani v pfirodé (napftiklad Tyler 1972, Becker a Ginsberg 1990, Rutberg a Greenberg 1990).

Okruh 2

V navaznosti na soucasnou brezost a kojeni potomka je ve druhém rukopisu popsdno, jak se
klisny vyrovnavaji s nutnosti déleni zdroji mezi kojené hfibé a vyvijejici se plod. Béhem obdobi
omezeného umélym odstavem na Ctyfi az Sest mésicl véku hribéte, brezi klisny navysovaly
matefskou investici do kojeni oproti nebfezim, aniz by to mélo negativni vliv napfiklad na porodni
vahu plodu (novorozence). Také neukoncovaly kojeni ¢astéji, nez klisny nebrezi. Pfredpokladame, ze
tak kompenzuji svym hfibatiim pfedéasny odstav, ktery by nastal v pokrocilém stadiu brezosti, jak
referuji studie napfi¢ konovitymi (Berger 1986, Cameron a kol. 2000, Pluhacek a kol. 2007). Dosud byl
podobny fenomén zaznamenan u koni pouze v souvislosti s vékem, kdy starsi klisny vyuzivaly své
zkusenosti a cilily svou péci o potomky do prvnich dvaceti dnll po porodu (Cameron a kol. 2000). Lze
ocCekavat, Ze shodny mechanismus bude nalezen i u dalSich kopytnik(, kde by bylo zédhodno se
zamérit také na pozdéjsi faze bfezosti a zjistit, zda se skutecné investice brezich klisen do kojeného

potomka omezila.

Okruh 3

Rozpracovany rukopis ukazuje, ze predevsim vék je primarnim faktorem, zodpovédnym za
hierarchické postaveni mladych koni. Pfiddva se k nému jesté vliv residence, ktery jsme mohli
sledovat diky postupnému odstavu jednotlivych skupin htibat v dané sezéné. Dominantni (alfa)
jedinci se rekrutovali predevsim z prvni odstavené skupiny v sezéné a byla to soucasné htibata patfici
k nejstarsim ve stadé. (Hribata se postupné rodila od Unora do kvétna a byla v obou letech odstavena
se zhruba mési¢nim odstupem ve ctyfech skupinach, coZ reflektovalo jejich narozeni. Vék hribéte tak
logicky vysoce koreloval s pofadim odstavové viny)

Obecné je u kopytnikl vék uvadén jako dilezity faktor ovliviiujici dominanci (Rutberg 1983,
Rutberg a Greenberg 1990, Festa-Bianchet 1991; Hass a Jenni 1991, Wolff 1998, Cote 2000, Heitor a
kol. 2006), Casto nezavisle na télesné hmotnosti (napt. Rutberg 1983). Z toho plyne, Ze v socidlné
stabilnich stadech je dominance dana stafim podloZzena zkusenosti (Rutberg 1983), tj. mladsi zvifata
respektuji starsi ¢leny stada, byt je ,pferostou a prevazi,“ protoze neoplyvaji socialni zdatnosti
potfebnou k tomu, aby je v hierarchii predcila. Na druhou stranu vék velmi ¢asto s dominanci viibec
nekoreluje (napf. Fairbanks 1994, Weeks a kol. 2000), a hierarchické postaveni jednotlivci ve stadé je
ovlivnéno individualnimi vlastnostmi jedinc(, napfiklad zvySenou agresivitou (Fairbanks 1994, Beaver
a Amos 1982). U koni ale predpokladame spise klicovy vliv véku a zkusenosti, nebot harémové
socidlni usporadani v casové a socialné relativné stabilnich skupinach vzniklo pravdépodobné jako

snaha redukovat agresi ve stddé na minimum (Cameron a kol. 2009).



V nasi studii jsme ocekavali potvrzeni pfimé ,dédicnosti“ matefského postaveni, ale
prokazatelnou zavislost jsme nenalezli. Tento jev se zdd byt charakteristicky zejména pro volné Zijici
koné (Feh 1990, Monard a Duncan 1996). Moznym vysvétlenim je delsi doba stravena s matkou a
tedy i moznost uceni, které ma htibé k dispozici oproti konim v chovu, kde je tento kontakt zkracen a
prerusen totdlni separaci od matky umélym odstavem. Objevili jsme vSak zndmky jistého materského
efektu, pravdépodobné personality nebo materského stylu u klisen, které porodily opakované. A¢
dominancni postaveni matek neovliviiovalo postaveni jejich potomk(, mezi hfibaty po stejné matce
jsme prokazali stfedni korelaci v jejich dominanénim postaveni. Na datech pokryvajicich dvé
opakovani (dvé pozorovaci sezdny) Sestnacti matek Zadny z testovanych faktorl nevykazal
vyznamnou korelaci mezi sezénami (délka a frekvence kojeni, proporce kojeni ukoncenych matkou,
porodni nebo aktudlni hmotnost hfibéte). Pravé materska odmitavost (Berman 1990, Simpson a
Datta 1991), pfipadné proximita mezi matkou a potomkem (Crowell-Davis 1986) byva zmifovana
jako soucast materského stylu ovliviiujici dominanci. Nicméné, klisny v nasi studii vykazovaly velmi
nizkou odmitavost kojeni. (Vzdalenost mezi ¢leny stdda jsme vzhledem k uZ tak velkému mnoZstvi
pozorovanych jevl nezaznamenavali.) Dalsi vyzkum zabyvajici se materskymi styly a jejich

opakovatelnosti u koni by proto byl velmi pfinosny.

Okruh 4

V zavéreéném rukopisu bylo studovano, zda muze byt asymetrie ve visudlnim vnimani
nebezpecnych stimuld, Siroce rozsifena v Zivocisné fisi (Rogers a Andrew 2002), naucena v prabéhu
laktace. Predpokladali jsme, Ze by matky aktivnim ukoncovanim kojeni pouze z jedné strany mohly
,VycviCit” pozornost hribéte, které pfi kojeni mlze sledovat okoli pouze jednim, vnéjSim okem.
Vysledky tuto hypotézu nepotvrdily, naopak byla vypozorovana individualni preference jedné tretiny
hfibat ke kojeni pouze z jedné strany, kterd se s vékem upevnovala (u fady hfibat dosahla vice nez 75
% kojeni z urcité strany v zavéru laktace). Byl tak podan ojedinély dikaz o vyvoji motorické
lateralizace v ontogenezi kopytnik(, podporeny soucasné i studii paralelné provedenou na zebrach
(Pluhacek a kol. 2013), ktery otvird prostor pro dalsi vyzkum. Zajimavé by bylo sledovat predevsim
vyvoj sméru a sily lateralizované odpovédi jednotlivce v pozdéjSim véku, zda se tato bude ménit i

posilovat. Lateralizaci ve spojeni s kognitivnimi schopnostmi se zabyva i m(j podany grantovy projekt.



Shrnuti

o Hierarchické postaveni klisny ovliviiuje jeji chovani pfi kojeni. Dominantni klisny, na rozdil od
submisivnich, kojily sva htibata déle a neukoncovaly jim ¢astéji kojeni, zaroven také
ukoncovaly vice kojeni ostatnim klisnam ve stadé.

. SoubéZna laktace a bfezost nesnizuje materskou investici do kojeného htibéte v prvnim
pllroce po porodu. Naopak, klisny Celici takovéto dvoji investici, koji sva hfibata déle a
neukoncu;ji jim kojeni ¢astéji. Zfejmé tak kompenzuiji sajicimu hribéti drivéjsi odstav v
pozdéjSim obdobi, kdy se potreby plody zvysi.

o Hierarchické postaveni matky neovliviiuje postaveni potomka. Jeho pozice v hierarchii se zda
byt uréena predevsim vékem, residenci ve stddé a individudlnim matefskym stylem i
personalitou.

. Jedna tretina hribat pfi kojeni silné preferovala pouze jednu stranu, coz napovida vyskytu
motorické lateralizace, ktera se vyviji a posiluje v ontogenezi.



Abstract

The aim of my doctoral thesis is the detailed study of the behavioural and sociobiological principles
associated with the period of lactation. Suckling data covering almost 80 foals of domestic horse
(Equus caballus) was obtained within four years of observation in the National Stud in Kladruby nad
Labem, Czech Republic. The data were evaluated together with the reproductive history of the
mothers, their agonistic interactions and following analysis of the dominance position of subadult
foals. The first study describes longer suckling (greater maternal care) in dominant mares compared
to submissive ones. Dominant mares are also less disturbed during nursing, whereas they terminated
the nursing of submissive mares more often. A possible competitive advantage for the offspring of
dominant mares may arise from such behaviour. The second paper enlightens the reproductive
strategy of mares facing double maternal investment; suckling of the foal and pregnancy at the same
time. | found out, contrary to the expectations, that the pregnant mares neither suckled their foals
less nor terminated more suckling compared to non-pregnant herdmates. They may try to
compensate their suckling foal with the perspective of its early weaning due to ongoing pregnancy. In
the third and fourth manuscript | studied, how mother can behaviourally affect the foal during
suckling. | observed how the dominance position of the lactating mare and suckling parameters may
influence the dominance position of the subadult offspring within the group of horses of the same
sex and age. | revealed that age is the primary factor affecting the dominance position of the young,
combined with the residency in the herd. | also found the moderate correlation for the dominance
position of the foals born from the same mother in two consecutive seasons. It indicates individual
differences in the contribution of the mare, pointing out the existence of certain maternal style. In
the last paper the lateralized nature of suckling is discussed. | hypothesised that if the right
hemisphere of the horse brain is better adapted for processing the negative or fearful stimuli, so the
behaviour of the mother during suckling, when the foal may observe the surrounding with one eye
only, may potentially be the factor affecting this phenomenon. However, this hypothesis could not
be confirmed. Instead, we found strongly lateralized behaviour of the suckling foal, caused by the
foal itself, so we classified it as motor lateralization, similarly as the human handness. Hereby
presented results bring new knowledge in the field of the dominance relationship between herd
members and between the mother and the foal. | paid attention to the factors affecting maternal
investment during the lactation period and described the development of motor lateralization during

suckling.



Introduction

My PhD. thesis includes three papers and one manuscript in preparation. The aim of the thesis is to
study in detail the effect of different factors affecting the mother and her offspring during the
lactation period, and their possible effects on the offspring during subadulthood. The observations of
horse's behaviour started during my master studies, therefore hereby presented results covers long-
time period. Such long-term approach is necessary when studying long-living species, and is relatively
uncommon in the literature. Similar studies focused on wild or feral horses usually suffer from low
number of animals (N=13: Araba and Crowell-Davis 1994, 14: Weeks et al. 2000, 11: Feh et al. 1999).
More than 15 animals are exceptional (40: Monard et al. 1997). These studies show also high
variability in methods used, and either results; therefore their biological value may be questioned.
Some important phenomena, such as the development of lateralization in ontogeny, have not been
studied yet in this species, although this animal is widely spread and domesticated (and as such it is
often a source of scientific activities). The research was possible because of the unique conditions in
the National Stud in Kladruby nad Labem. Compared to common breeding practices (Bachmann and
Stauffacher 2002, Petersen et al. 2006, Sgndergaard and Ladewig 2004), the stud offers ,rich” social
environment for the animals: mares are kept in groups (8-14), so they can develop similar social
structure as in the wild (without the stallion). The circulation within the herd is maintained with
young breeding mares, joining the older every year, again similar process as in the wild. The mare
may even meet her daughter or other female known from the past. Foals are weaned abruptly,
however in groups, where they stay for three years. Males and females can get the social experience
within horses of the same age. This stabile system enabled me to work with sufficient number of
socially interactive horses within close-to-standard conditions. Therefore the hypothesis describing
the maternal care, social position of the mare and its effect on the offspring might be tested and the

results can be valid also for other mammals with similar social structure.

Aims of the study

The study describes different factors affecting the behavioural interactions between the lactating
mare and her offspring, and their possible influence on the dominance position of the offspring in the
subadulthood. Mutually connected hypotheses were tested. They are summarized in the four

following parts, altogether with relevant papers.

Part 1: Is there a difference in maternal investment between mares, and if so, is this difference

connected with their dominance position?



(1) Komarkova, M., Bartosova, J., Dubcova, J., (2011). Effect of mares’ dominance rank on suckling

behaviour in the loose housed domestic horses. Applied Animal Behaviour Science. 133, 54— 59.

Part 2: How concurrent lactation and pregnancy affect the dual maternal investment?

(2) Bartosova, J., Komarkova, M., Dubcov3, J., Bartos, L., Pluhacek, J., (2011). Concurrent lactation
and pregnancy: pregnant domestic horse mares do not increase mother-offspring conflict during

intensive lactation. PloS one, 6(8), €22068.

Part 3: Are the differences in maternal care and/or dominance position responsible for the dominance

position of the offspring in subadulthood?

(1) + (3) Komarkova, M., & Bartosova, J. Age, residence and individuality of the mother affect

dominance rank in subadult domestic horses. (in preparation)

Part 4: Is the lateralization of suckling behaviour present and notable in mare or foal?

(4) Komarkova, M., & BartosSova, J. (2013). Lateralized suckling in domestic horses (Equus caballus).

Animal Cognition. 16 (3), 343-349.

Material and methods

The studied animals belong to the Czech native breed, Kladruby horse, housed in the National

Stud Kladruby nad Labem, Czech Republic. Firstly, the behaviour of lactating mares (N=59) with foals
(N=79), loose-housed in four groups/year containing eight to 14 pairs was observed. The ad libitum
sampling method (Altmann, 1974) was applied. Each group was observed in the barn every second
week for two three-hour sessions, in the morning and in the evening, from the time the group was
formed until abrupt weaning. The method of observation was designed according to previous studies
(Becker and Ginsberg 1990, Cameron et al. 1999, Pluhacek et al. 2006). We recorded and classified
the following behaviours: suckling attempt, suckling bout (start, termination, number of
interruptions) and rejected suckling. Further we identified the animal which terminated the suckling
and the suckling side chosen by the foal. During the observation sessions we also observed the
agonistic interactions between mares. These were evaluated based on the literature (Araba and
Crowell-Davis 1994, Pluhacek et al. 2006). The dominance index of each individual was determined
according to Clutton-Brock (1979). Second part of the study was conducted three years after, when
we recorded the dominance position of the previously observed foals within the group of herdmates

of the same age and sex. The agonistic interactions were monitored using the same method as



previously, moreover we provoke the interactions with food as stimulus. More than Clutton-Brock's
index, we also used the rate of winning encounters to better describe the dominance hierarchy. The

statistical analyses were performed using The SAS System for Windows 9.2/9.3.

Results and discussion

Our results show that dominance position of the mare affects her maternal care during
lactation. They reveal the allocation of the resources of mares experiencing concurrent lactation and
pregnancy; they indicate the effect of age, residency in the herd and maternal style on the

dominance position of the subadult foal and describe the lateralized suckling.

Part1

We found significant differences in suckling behaviour according to the mare’s dominance position.
Contrary to our expectations, the dominant mares suckled their foals longer and did not terminate
more suckling compared to non-pregnant herdmates. They also aggressively terminated the suckling
of subordinates, probably to decrease the level of competitiveness of their offspring. Such behaviour
was observed either in pregnant mares, which was not previously described in horses. Only higher
mare’s aggression before parturition was mentioned in the literature (Rho et al. 2004), connected
probably with the defence of the coming foal and creating a space big enough for parturition.
Nevertheless the higher aggression of pregnant females is well known from rodents (Wise 1974,
Bowler et al. 2002), explained by hormonal and social factors which influence on the proximate level.
However the incidence of this behaviour was very low and we can’t make any clear conclusion.
Therefore this issue requires further research. From the breeding management point of view, the
agonistic interactions between lactating mares were not common (only 3% of suckling bouts were
terminated by herdmates). Thus, the hierarchical system of horses seems to be working even in the
limited space of the stable, where the aggression levels should be increased (Boyd 1988) and stallion
can’t direct the interactions (Sigurjonsdéttir et al. 2003). The dominant mares did not actively disrupt
the fitness of subordinates through terminating suckling more often, probably because of lack of
competition for food. These results were supported with studies on zebras (Pluhacek et al. 2006), but
are opposite other studies in the wild (Tyler 1972, Becker and Ginsberg 1990, Rutberg and Greenberg
1990).

Part 2
The second paper describes the maternal investment in the period of concurrent lactation

and pregnancy. The pregnant mares were increasing the maternal investment to the suckling in the



period shorten with abrupt weaning (4-6 months of foals age), compared to non-pregnant. The birth
weight of their foetuses was not negatively affected. Pregnant mares did not terminate more
suckling and let the foals suckle for longer than non-pregnant. We presumed that they may try to
compensate their suckling foal with the perspective of its early weaning due to ongoing pregnancy.
(Berger 1986, Cameron et al. 2000, Pluhacek et al. 2007). Analogous resource allocation was found in
older mares, which targeted their investment in the first 20 days after foal’s birth (Cameron et al.
2000). We suggested that similar mechanisms can exist in other ungulates. Later stages of pregnancy
should be inspected to find out the evidence about the real resource restriction of the pregnant

mare.

Part 3

The manuscript in preparation reveals age as the primary factor responsible for dominance
position in the subadult horses. Additive influence has also residence in the herd, which we could
observe thanks to sequential weaning of groups of foals along the season. The dominant (alfa)
individuals were those weaned first in the season. They were also the oldest in the herd (the foals
were born from February to May and in both years they were weaned sequentially in four groups
with one month interval, thus reflecting their birthdate, the age of the foal therefore highly
correlated with the order of the weaned group).

Generally, age has been mentioned as important factor affecting dominance position in
ungulates (Rutberg 1983, Rutberg and Greenberg 1990, Festa-Bianchet 1991, Hass and Jenni 1991,
Wolff 1998, Cote 2000, Heitor et al. 2006), often independently of body weight (e.g. Rutberg 1983).
Therefore, in the socially stabilized herds, the dominance may be affected by age supported with
experience (Rutberg 1983), so the younger animals respect the older herd members even when they
are heavier or bigger. They don’t have social abilities to obtain the higher position in hierarchy. On
the other hand, the age is often not correlated with hierarchy (e.g. Fairbanks 1994, Weeks et al.
2000), and the hierarchy within the herd depends on the characteristics of the individuals, as their
aggressiveness (Fairbanks 1994, Beaver and Amos 1998). In horses, age and experience should be the
key component, because the harem groups, socially stable in time, evolved probably to decrease the
level of aggression between the herd members (Cameron et al. 2009).

We expected some role of maternal rank in rank acquisition by foals and the existence of
certain inheritance process, but we haven’t found any evidence. It seems to be characteristic only for
feral horses (Feh 1990, Monard and Duncan 1997). One possible reason could be the amount of time
spent with mother (length of the learning period). Compared to wild conditions, foals in captivity
have much shorter contact with the mare because of abrupt weaning in early age. We also found the

existence of certain maternal effect, personality or maternal style, observed in those mares giving



birth repeatedly. The dominance behaviour of the mares did not correlate with those of the
offspring, however we revealed moderate repeatability (0.46) in dominance rank of foals born to the
same mother in two consecutive seasons. We did not find any other correlation in maternal care
variables, including suckling behaviour, birth weights or weights in subadulthood, or foals’
characteristics except of the age at observation (birth date). The maternal rejection (Berman 1990,
Simpson and Datta 1991) or proximity between the mare and the young (Crowell-Davis 1986) have
been mentioned as a part of maternal style affecting dominance. Nevertheless, mares in our study
showed only low number of suckling rejections (the proximity within herdmates was impossible to
observe because of the experimental design). Further research focusing on the maternal style and its

repeatability would be very useful.

Part 4

The forth paper describes the connection between the asymmetry in perception of
dangerous stimuli, widely known in the animal kingdom (Rogers and Andrew 2002), and lactation.
We hypothesised that active side-biased maternal suckling termination might train the vigilance of
the foal (while suckling, it can observe the environment with one eye only). The results did not
confirm our hypothesis; however, we recorded individual preference in one third of the foals for side
biased suckling, which strengthen with age. It's a unique evidence of motor lateralization in
ungulates ontogeny, supported by similar studies in zebras (Pluhacek et al. 2013). Further research
should consider the progress of the lateralized response of the individual in later age. Lateralization

and cognition are also the subject of submitted grant project.

Conclusions

e Dominance position of the mare affects suckling behaviour. Dominant mares suckle their
foals for longer and do not terminate a higher rate of suckling; they also terminate more the

suckling of other mares, compared to submissive herdmates.

e Concurrent lactation and pregnancy do not decrease maternal investment in the first six
months after delivery. Pregnant mares suckle their foals longer and they do not terminate
suckling more. They might compensate their suckling foal with the perspective of its early

weaning due to ongoing pregnancy.



Maternal dominance position does not affect offspring position in domestic horses. Age,
residence in the herd and individual maternal style or personality seems to be the factors

responsible for the dominance position of the young.

Suckling behaviour of the foals shows a lateralized pattern in one third of studied animals,
indicating the presence of motor laterality development and strengthening through

ontogeny.
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