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Animal welfare – Five domains

Ref: Mellor et al. 2020



Definitions 

• Mammal: Warm-blooded, fur/hair, milk1

• Ungulate: One, two or three toes2

• Articial: Born less developed2 

• Precocial: Born more developed2

• Bonding: Establishment of relationship

• Weaning: Accustom to solid feed 

Ref: Frafjord 20211. Keeling et al. 20012. 



Cattle, sheep and pigs 

Gestation – Number of offsprings – Number of teats 

• Cattle: 9 months, 1 calf, 4 teats

• Sheep: 5 months, 2 lambs, 2 teats

• Pigs: 3.7 months – 16 piglets,  14-16 teats



Bonding 



Mother-young bonding 
• Significant for offspring survival 1

• Suitable birth place 2

• Signals and stimuli for bonding:

- Smell, vocalizations, tactile 3 4

• Meet the offspring’s needs (e.g. nourishment 

and protection) 5

• Bonding characteristics (e.g. allogrooming, 

proximity) 5

• Recognition learning 6, behavioral and social 

learning 7

• Variety in maternal behavior (e.g. stress 8, 

genes9, feed access 10) 

Ref: Nowak et al. 20001, Rørvang et al. 20182, Fleming et al. 19993, Okabe et al. 
20124, Newberry & Swanson 20085, Bienboire-Frosini et al. 20236, Orihuela & 
Galina 20217, Dwyer 20138, Nevard et al. 20229, Berger 197910



Cow-calf bonding 
• Leave herd before calving:

- Affected by genes and environment 1

• Licking of calf – Most during first hour 2 3 

• Calf try standing after 10 min, standing after 46 min, 

suckling after 97 min 3

• Variety in maternal behavior 

- One breed more licking and longer suckling than another 

breed 4

- Primiparous cows – more abnormal maternal behavior 5

Ref: Rørvang et al. 2018 1, Jensen 2012 2, Lidfors & Jensen 1988 3, Le Neindre & D’Hour 
1989 4, Barrier et al. 2012 5



Cow-calf bonding 



Ewe-lamb bonding 

• Leave herd before lambing 1 :

- Affected by genes, environment 2, domestication 3

• Licking of lamb 4

• Standing within short time, down to a few minutes 5

• Suckling within first hour 6

• Bond through odour 7, visual and acoustic signals 8

• Accept own lamb, reject other lambs 8

• Variety in maternal behavior: 

- Sheep adapted a tougher environment – more intense  

maternal behavior, more protective 8 9 

Ref: Shackleton & Shank 1984 1, Squires 1975 2, Dwyer & Lawrence 2005 3, Dwyer 2013 4, Vince 1993 5, Nowak 
et al. 1997 6, Nowak et al. 2011 7, Mora-Medina et al. 2016 8, Svennekjær 2020 9. 



Sow-piglets bonding 

• Can walk 5-10 km to find nest-place1

• 10 h on building nest1

• No licking of piglets1

• Vocalisations and nose-to-nose-contact2 

• More communication while active – Less mortality3

• Protective mothers – Less crushing4 

Ref: Keeling et al. 20011, Portele et al. 20192, Ocepek & Andersen 20183, Anderson et al. 20054. 



Hider or follower? 

• Hider – Offspring hides the first days1

• Follower – Offspring follow the mother from first day1

• May vary within species2

• Cattle – Hiders1,3, but some variation depending on environment4

• Sheep – Followers1, but muflon lambs observed to hide for 3 days5

• Pigs – Hiders, in nest for 1-2 weeks6,  more outside the nest the last 

days7, may change nest within the 1-2 weeks8 

• Followers suckling – More frequent and short bouts1

• Hiders suckling – Less frequent and longer bouts1

Ref: Lent 19741, Rørvang et al. 20182, Hall 19893, Vitale et al. 19864,  Shackleton & Schank 19845, Van 
Kerchaver 20236, Jensen & Redbo 19877, Keeling et al. 20018



Suckling and 
weaning in cattle, 
sheep and pigs

Natural behavior vs livestock practice



The natural weaning process

• Parental investment theory - Parent-offspring conflict1

• Long process → Weaned offspring 2

• Gradual decrease of maternal care and suckling

• Mother initiates fewer sucklings and ends more 

• Offspring increase solid feed intake  

• Social independence3

• Variations in weaning age4

• Social bonds can be lasting 

Ref. Trivers 19741, Keeling et al. 20012, Freitas-de-Melo et al. 20223, Schaller 19774. 



Cow-calf natural  
suckling and weaning 

• 4-10 sucklings/day1:

- Decrease with age2

• 7-10 min/suckling1:

- Varies with apetite, etc.3

• Weaning at 7-14 months4

Ref: De Passille 20011, Das et al. 20002, Walker 19633, Reinhardt & Reinhardt 19814. 



Ewe-lamb natural 
suckling and weaning 

• Suckling bouts: 1/hour1

• Time/bout: 10-30 sec

• Bouts and time/bout decrease with age2,3 

• Weaning 4-6 months4,5,6,7,8,9,10, up to 12 months11

• E.g. variation according to feed access4

Ref: Shackleton & Shank 19841, Gordon & Siegman 19912, Ewbank 19673, Arnold et al. 19794, 
Berger 19795, Collias 19566, Geist 19697, 19718, Schaller 19779, Spencer et al. 194310, Grubb 1974 
in Freitas-de-Melo et al. 202211. 



Sow-piglets natural suckling and weaning 

• Udder massage and grunts1 

• Fixed teat order 

• 5-8 min/suckling2

• Older studies: 

- Weaning 8-22 weeks3,4,5,6

• New study: 

- 1,5 suckling/hour week 17

- No weaning week 11, still 0,5 suckling/hour

Ref: Keeling et al. 20011, Moreira et al. 20202, Newberry & Wood-Gush 19853, 
Jensen 19864 Jensen & Recén 19895, Jensen & Stangel 19926, Markvardsen 20247.



Livestock management – Weaning practices 



Cattle farming – 
Weaning practice 

• Dairy cow-calf:

 - Early separation - Deliver milk1, decrease stress response1,2

 - Norwegian survey: 3% practiced CCC and 15% wished or planned for CCC3

 - Weaning after 2-3 months4

• Beef cow-calf 

 – Weaning and separation after 5-8 months5 

Ref: Flower & Weary 20011, Stehulova et al. 20082, Hansen et al. 20223, Johanssen et al. 20234, Geno5. 



Sheep farming 
– Weaning practice 

• Meat producion

• Ewes and lambs on pasture 

• Weaning 4-7 months1

• 9% bottle-fed lambs at the farm

 - Weaned from 1 month2

Ref: Animalia 20241, Todnem 20192. 



Pig farming 
– Weaning practice 

• Conventional: Weaning from 28 days2

• Organic: Weaning from 40 days3

• Average weaning age: 33.2 days 1

• Large litters – Some are separated earlier 

– Fed milk replacement2

Ref: Ingris 20231, Forskrift om hold av svin 20032, Økologisk regelverksveileder 20233. 



Livestock management 
practice 

• Often abrupt and permanent separation, earlier than natural1 

• Ensure reproductive performance 

• Consequences: 

- Stress2,3

- Abnormal behavior2,3

- Solid feed intake4

- Reduced learning transfer related to survival5 (e.g. learning 

about grazing, predators, social learning6)  

Ref: Newberry & Swanson 20081, Latham & Mason 20082, Napolitano et al. 20083, Oostindjer et al. 20144, Mora-Medina et al. 20155, Keeling et al. 20016. 



Belly nosing – Video  

• https://www.youtube.com/watch?v=pC2IH3cjgSY 

https://www.youtube.com/watch?v=pC2IH3cjgSY


Weaning practice: 
– Effects on offspring’s behavior and welfare 

– How to improve their welfare? 



Stress around weaning and separation 

• Mother-offspring interactions 

→ Improve welfare1

• Mother-offspring separation 

→ Stress, decrease welfare2 

• More changes for offspring (e.g. other 

feed, environment, social conditions3,4)  

→ Increase stress

Ref. Mellor 20151, Orihuela 20212, Enriquez et al. 20113, Freitas-de-Melo et al. 20224, Mellor et al. 2020 (figure)



How to reduce stress around separation and 
weaning?

• Ensure maternal care1 → Learning2

• Suitable environment3

• Postponement of separation1 

• Separation and weaning at different times

• Gradual separation and weaning

- Varying results on stress4

• Stimuli substitutes1 

• Gradual intro to something new 

(e.g. feed, other animals5)

Ref: Newberry & Swanson 20081, Champagne 20082, Rørvang et al. 20183, Enriquez et al. 20114 Weary 20075. 



Calf behavior and welfare 

• CCC dairy calves: 

 - Safety, reduced fearfulness1

 - Improved social behavior2

 - Reduced abnormal behavior 

 - Reduced stress responses 

• Less fearful and better coping skills:

 - Novel situations3

 - Unfamiliar calves4,5,6 

 - Novel feed7

•  Other factors also affect calf learning:

 - Genes8, individual variations9,10, feed11, isolation12,13  

• Calf-calf learning also important14,15

Ref. Green 19921, Meagher et al.20192, Stehulova et al. 20083, Flower & Weary 20014, Wagner et al. 20135, Krohn et al. 
19996, Costa et al. 20147, Lauber et al. 20098, Webb et al. 20159, Horvath & Miller-Cushon 201810, Horvath et al. 
201611, Costa et al. 201612, Gaillard et al. 201413, Vitale et al. 198614, Cantor et al. 201915. 

Food neophobia test
Costa et al. 2014



Calf behavior and welfare 

• Factors affects calf behavior: 

 - E.g. nutrition, housing system1

• Common practice: 

 - Individual calf rearing1,2

 - Restricted milk allowance

• Natural behavior increased by:

 - Ad libitum milk feeding

 - Social calf rearing (e.g. more play)3

 - Early access to roughage2

Ref: Nikkhah & Alimirzaei 20231, Miller-Cushon & DeVries 20152, Krachun et al. 20103. 



Lamb behavior  and welfare 

• Ewe-lamb contact:

 - Several months, natural behavior 

• Weaning and separation: 

 - Before natural weaning

 - Stress response 

• Outfield pasture (utmark): 

 - Challenge with lamb mortality1

 - Importance of ewe and lamb being together2

• Bottle-fed lambs on farm:

 - Taken care of by farmer

 - Outfield pasture later – May be problematic3,4

Ref: Animalia 20241, Nornes 20192, Matthews & Kilgour 1979 in Napolitano et al. 20083, Squires 19754. 



Piglet behavior and welfare 

• Nest building is important:

 - Provide straw and free movements1 

• Farrowing crate:  

 - Decrease sow crushing piglets2

 - Prevents maternal behavior and thus increase  

mortality by other factors 

• Farrowing pen:

  -  Increase maternal behavior3,4

Ref: Rosvold et al. 20181, Yun & Valros 2015, Sánchez-Salcedo & Yáñez-Pizaña 2022, Portele et al. 2019,  



Piglet behavior and welfare 

• Pen or group system: 

 - Increase natural behavior (e.g. play, feeding  

behavior, social skills)2,3,4,5 

 - Increase feed intake2,5

 - Decrease abnormal behavior2,5

 - Decrease  injuries2,3

• Being with others before weaning1,4,7,8,4,9

• Enrichments – Positive effects10

 - Before and after weaning4,5

Nieuwamerongen 20141, 20152, Martin et al. 20153, Lucas et al. 20234, Oostindjer et al. 20145, Keeling et al. 20016, 
Wenbo et al. 20217, Weller et al. 20208, Van Kerchaver et al. 20239, Van Heukelom et al. 201210.



• Animal welfare – Behavioral interactions: 

 - Importance of human-animal interactions1,2,3

• Companionship, safety:

 - Rewarding, calming effect4 

 - Positive for offspring separated from their mothers6,7

• Lambs separated from mother:

 – Formed strong attachment to humans5, 

• Positive human-pig interactions: 

 - Reduced fear8 and stress9

• Importance of farmers wellbeing and attitudes10,12: 

 - Pig farmers expressed joy working – Confident pigs11

 - Negative attitudes – Negative moods in calves3

Ref: Mellor et al. 20201, Mota-Rojas et al. 20202, Ellingsen et al. 20143 Keeling et al. 20014, Nowak & Boivin 20155, 
Destrez et al. 20146, Freitas-de-Melo et al. 20227, Hayes 20218, Lucas  et al. 20239, Kauppinen et al. 201510, Pol et 
al. 202111, Boyer des Roches et al. 201612. 

Human-animal interactions



Final thoughts and 
considerations 

• Welfare by mother-offspring interactions

• Welfare by other factors 

• Positive interactions with others 

• More research? 

- Increase welfare around weaning and separation

- Being with mother vs being with others and having a satisfying environment and feeding 

 – What does the difference mean for the offspring’s welfare? 



Thank you for listening ☺
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