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Scientific Program
MONDAY 19 SEPTEMBER
Start
16:00

Stop Minutes
16:30
30
IGA General Assembly

TUESDAY 20 SEPTEMBER
Time
13:00

13:20

20

13:20

13:50

30

Welcome - IGA President and Chair of the Conference
Opening Keynote
The role of goats in the world: society, science, and sustainability
Christopher Lu

Three concurrent scientific sessions
Id #

14:00

15:30

90

S01 IS-1

14:00

14:30

30

S01 O-01

14:30

14:42

12

S01 O-02

14:42

14:54

12

S01 O-03

14:54

15:06

12

S01 O-04

15:06

15:18

12

Room 1: S01 Genetic traits to enhance goat efficiency
Invited: Genetic approaches to establish climate resilience in indigenous goat breeds
Veerasamy Seijian

Chairperson: Carina Visser

Polymorphism of genes associated with immune response in French Alpine and Saanen in Hungary
Putri Kusuma Astuti, George Wanjala, Sándor Kukovics, Szilvia Kusza
Indigenous cashmere goat characterization in southern Kyrgyzstan
Carol Kerven, Sabyr Toigonbaev, Joaquín Mueller, Bruce McGregor
Breed Evaluation: Savanna-Sired Does Compared to Spanish-Sired Does or Kiko-Sired Does in a Humid Subtropical Environment
Megan Goolsby, Emily Hayes, Richard Browning
Heat stress associated epigenetic changes in two indigenous goat breeds based on differentially methylated regions and genes in
the genome
M.V. Silpa, V. Sejian, C. Devaraj, S. König, R. Bhatta
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15:06
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15:18
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15:18

15:30
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14:00

15:30

90

S04 IS-1

14:00

14:30

30

S04 O-01

14:30

14:42

12

S04 O-02

14:42

14:54

12

S04 O-03

14:54

15:06

12

S04 O-04

15:06

15:18

12

S04 O-05

15:18

15:30

12

15:30

15:45

15

Room 2: S02 Improving Goat Health-1
Invited: Challenges in the diagnosis and control of diseases of goats

Chairperson: Mary Smith

Mary Smith
Concept of testing pooled equal-volume milk sample to determine the herd-level prevalence of CAE infection in dairy goat herds
Adrian-Valentin Potârniche, Michał Czopowicz, Olga Szaluś-Jordanow, Agata Moroz, Marcin Mickiewicz, Kinga Biernacka, Lucjan
Witkowski, Iwona Markowska-Daniel, Emilia Bagnicka, Constantin Cerbu, Diana Olah, Emilia Trif, Marina Spinu, Jarosław Kaba
Effect of intramammary administration of lipopolysaccharides in dairy goats at parturition on performance and immune status of goat
kids
Marta González-Cabrera, Elena Petrosillo, Mario Salomone-Caballero, Anastasio Argüello, Noemí Castro, Lorenzo E. HernándezCastellano
Key indicators for kid mortality in dairy goat herds in the Netherlands
Inge M.G.A. Santman-Berends, Eveline Dijkstra, Piet Vellema, Tara de Haan, René van den Brom
A survey on anthelmintic efficacy in dairy goat farms in South East of France
Jacques Devos, Gilles Bourgoin, Philippe Thorey, Slimania Benabed, Marie-Thérèse Poirel, Osmite Berlus, Lea Masson, Eric Pardo, Hervé
Hoste
Reductions in faecal egg count of adult goats with natural gastrointestinal nematode infection using two targeted selective methods:
levamisol drench or feed supplementation
María Gabriela Mancilla-Montelongo, Pedro Geraldo González-Pech, Juan Felipe de Jesús Torres-Acosta
Room 3: S04 Feeding and nutrition-1
Chairperson: Serge Yan Landau
Invited: Inversion of a paradigm: the positive roles of dietary phenolics in goat nutrition
S.Y. Landau, O. Hadaya, H. Muklada, N. Argov-Argaman
Diet supplementation with hemp (Cannabis sativa L.) inflorescences: effects on quanti-qualitative milk yield and fatty acid profile in
grazing goats
Ruggero Amato, Marianna Oteri, Biagina Chiofalo, Nadia Musco, Fiorella Sarubbi, Severina Pacifico, Marialuisa Formato, Pietro
Lombardi, Federica Di Bennardo, Piera Iommelli, Federico Infascelli, Raffaella Tudisco
Effect of Sulla flexuosa (Hedysarum flexuosum) on the milk production, composition and antioxidant status from Beni Arouss goats in
northern Morocco
Soumaya Boukrouh, Jean-Luck Hornick, Nassim Moula, Claire Avril, Ali Noutfia, Mouad Chentouf, Jean-François Cabaraux
The nature of diet impacts the composition of epimural bacterial and archeal communities in the rumen of dairy goats
Laurent-Philippe Broudiscou, Meriem Charef-Mansouri, Valérie Berthelot
Effect of different level of supplementation with condensed tannins extracted from Quebracho on nitrogen balance in lactating goats
Marco Battelli, Stefania Colombini, G. Matteo Crovetto, Gianluca Galassi, Maria Teresa Manfredi, Luca Rapetti
Moringa oleifera, an antioxidant rich feed, improving goat milk quality characteristics
Miri Cohen-Zinder, Einav Shor-Shimoni, Samah Kaakosh, Haim Leibovich, Tzach Glasser, Ariel Shabtay
Coffee break

DETAILED PROGRAM

Three concurrent Oral-Poster sessions
15:45

16:00

15

S01 OP01

Room 1: S01 Genetic traits to enhance goat efficiency
Chairperson: Carina Visser
Transcriptomes reveal microRNAs and mRNAs in different photoperiods influencing cashmere growth in goat

15:45

15:48

3

S01 OP02

15:48

15:51

3

S01 OP03

15:51

15:54

3

S01 OP04

15:54

15:57

3

16:00

16:30

15

Q&A session on both scientific and oral-poster sessions

15:45

16:00

15

S02 OP01

15:45

15:48

3

Room 2: S02 Improving goat health - 1
Chairperson: Mary Smith
Correlation between acute phase protein gene expressions in blood leukocytes of SRLV-seropositive and SRLV-seronegative goats

S02 OP02

15:48

15:51

3

S02 OP03

15:51

15:54

3

S02 OP04

15:54

15:57

3

16:00
15:45

16:30
16:00

15
15

S04 OP01

15:45

15:48

3

S04 OP02

15:48

15:51

3

S04 OP03

15:51

15:54

3

Agroindustrial by-products silage for improving goat’s milk and cheese production
Sergio Álvarez, Pilar Méndez, María Fresno

16:00

16:30

15

Q&A session on both scientific and oral-poster sessions

16:30

17:30

60

40th IGA Anniversary Celebration

Ruoyang Zhao, Tiecheng Wu, Yuejun Ma, Yulin Gao, Yurong Li, Bin Liu
The influence of breed and LPL genotype on goat milk amino acids and fatty acids
Evaldas Šlyžius, Vida Juozaitienė, Birutė Šlyžienė, Lina Anskienė, Renata Bižienė, Lina Laučienė
Genetic diversity of uncharacterized indigenous village goats from five provinces of South Africa
Magoro Aletta Matshidiso, A.A. Zwane, K. Hadebe, B.J. Mtileni
Genetic selection for resistance to gastrointestinal parasitism in meat goats through a performance test with artificial infection of
Haemonchus contortus
Yoko Tsukahara, Terry A. Gipson, Steven P. Hart, Lionel Dawson, Zaisen Wang, Ryszard Puchala, Tilahun Sahlu, Arthur L. Goetsch

Daria M. Urbańska, Justyna Jarczak, Michał Czopowicz, Marcin Mickiewicz, Jarosław Kaba, Emilia Bagnicka
Associations between serum Ig concentration, enzyme activities, growth and survival in preweaning Alpine goat kids
Marilena Bolcato, Mariana Roccaro, Alessandro Tirolo, Francesco Dondi, Arcangelo Gentile, Angelo Peli
Goat colostrum-derived exosomes, a cow comparison perspective: Preliminary results
Noemí Castro, Marta González-Cabrera, Alexandr Torres, Natalia Simón-Betancor, Juan Capote, Lorenzo E. Hernández-Castellano,
Anastasio Argüello
Effect of intramammary administration of lipopolysaccharides on dairy goats at parturition on blood, colostrum, and mature milk
immunoglobulin G concentration
Marta González-Cabrera, Okri Fréjus Hans Ohouko , Mario Salomone-Caballero, Noemí Castro, Anastasio Argüello, Lorenzo E.
Hernández-Castellano
Q&A session on both scientific and oral-poster sessions
Room 3: S04 Feeding and Nutrition - 1
Predicting feedstuff associative effects in goats
Yoko Tsukahara, Ryszard Puchala, Arthur L. Goetsch
Meat and carcass characteristics of Black Mountain kids fed willow silage
Rawad Sweidan, Sami Awabdeh, Mohammad Aloueedat

Chairperson: Serge Yan Landau

WEDNESDAY 21 SEPTEMBER
Start

Stop Minutes

Three concurrent scientific sessions
13:00

15:00

120

S03 IS-1

13:00

13:30

30

S03 IS-2

13:30

14:00

30

S03 O-01

14:00

14:12

12

S03 O-02

14:12

14:24

12

S03 O-03

14:24

14:36

12

S03 O-04

14:36

14:48

12

S03 O-05

14:48

15:00

12

13:00

15:00

120

S08 IS-1

13:00

13:30

30

S08 O-01

13:30

13:42

12

S08 O-02

13:42

13:54

12

S08 O-03

13:54

14:06

12

Room 1: S03 Goat cognition and welfare
Invited: Goat cognition and its implications for goat welfare
Christian Nawroth

Chairpersons: Chris Nawroth, Gosia Zobel

Invited: No hoof, no goat - Hoof care and goat welfare
Gosia Zobel
Rearing female goat kids with their dams in French farming systems: description of farmers’ perception of the practice
Marianne Berthelot, Christophe Aubert, Nicolas Ehrhardt, Christian Baudry, Carine Paraud
Overhauling a 20-year-old code of practice for the care and handling of goats in Canada
Melissa Moggy, Jeffrey Spooner
Use of a ketamine/xylazine/butorphanol combination for anaesthesia of goat kids for disbudding
James-Patrick Crilly
The relationship of level of pain and facial expressions (grimace) in goat kids
Carolina Trujillo-Ortega, Marta González-Cabrera, Lorenzo Hernández-Castellano, Anastasio Argüello, Noemí Castro
The effect of environmental enrichment on aggressive and affiliative behaviour of dairy goats kept indoors
Lirona Tsin, Roi Mandel, Chris Sabastian, Sameer J. Mabjeesh
Room 2: S08 Goat reproduction management
Invited: Overview of reproductive management and technologies of dairy goat

Chairperson: Jun Luo

Jun Luo
Effects of day of lactation post-kidding on success of induction of estrus and on reproductive hormone concentrations in Yanshan
cashmere goats
Ruochen Yang, Lingli Zhou, Chunhui Duan, Yingjie Zhang
KBSZ-003-EWG - A German AI station for sheep and goats
Nina Ossowski, Dirk-Jan van Horssen, Jehan Ettema, Martin Ganter
In-vitro effects of Origanum onites and Origanum vulgare essential oil on Beni Arous buck semen quality during storage at 4°C
Kchikich Amr, Kirschvink Nathalie, Sara Elkadili, Raes Marianne, Samira Elotmani, Jean Loup Bister, Bouchra El Amiri, Barrijal Said,
Chentouf Mouad
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Seasonal variation of semen quality and freezability in crossbred Saanen goats in the humid tropics
S08 O-04

14:06

14:18

12

S08 O-05

14:18

14:30

12

S08 O-06

14:30

14:42

12

S08 O-07

14:42

14:54

12

Nitira Anakkul, Junpen Suwimonteerabutr, Theerawat Tharasanit, Sarawanee Khunmanee, Paweena Diloksumpan, Mongkol
Techakumphu
Q fever in goats: a case of a chronic Coxiella burnetii milk shedder
Ben Bauer, Louise Herms, Martin Runge, Kim Fechner, Martin Peters, Peter Wohlsein, Tim Jensen, Martin Ganter
Assessment of sperm quality of Communal goats in the Hardveld region of Botswana
Keobakile France, Phetogo Monau, Utlwanang Moreri, Esau Waugh
0.0 skimmed milk extender is not superior to skimmed milk extender for refrigeration of goat buck semen
Inés Carolina Esteve, María Lorena Mocé, Isabel López, Ernesto Ángel Gómez, Eva Mocé

13:00

15:00

120

S04 O-06

13:00

13:12

12

S04 O-07

13:12

13:24

12

S04 O-08

13:24

13:36

12

S04 O-09

13:36

13:48

12

S04 O-10

13:48

14:00

12

Between-goat variability in feeding behaviour and feed efficiency under diets differing in acidogenic potential
Sylvie Giger-Reverdin

S04 O-11

14:00

14:12

12

Energy balance of goats grazing in a mountainous forest rangeland of Northern Morocco
Youssef Chebli, Samira El Otmani, Jean-François Cabaraux, Mouad Chentouf

S04 O-12

14:12

14:24

12

S04 O-13

14:24

14:36

12

S04 O-14

14:36

14:48

12

S04 O-15

14:48

15:00

12

Room 3: S04 Feeding and nutrition - 2
Using willow silage as a roughage for lactating Black Mountain doe

Chairperson: Serge Yan Landau

Sami Awabdeh, Jomana Hijazi, Leqaa AlHarbeed, Mustafa AlShdifat, Rawad Sweidan
Nutritional evaluation of raw and processed Colocasia esculenta in the diet of West African Dwarf (WAD) goats
Aloysius A. Ayuk and Glory D. Eyoh
Do olive cake and cactus cladodes affect the rumen microbial community and meat quality of goat kids?
Samira El Otmani, Youssef Chebli, Mouad Chentouf, Jean-Luc Hornick, Jean-François Cabaraux
Using of hydroponic fodder production of black gram plant (Vigna mungo) as an alternative roughage source for goats
Nantawan Thanyasopark, Veeraya Bamrung, Atthaphon Kaiyapoom, Nutthee Am-In, Nitira Anakkul, Theerawat Swangchan-Uthai

Composition and fermentative efficiency of dairy goat rumen microbiota: study of their resilience after a disruption of their rumen
ecosystem
Valérie Berthelot, Pascale Mosoni, Laurent-Philippe Broudiscou
Supplementing natural grass hay with foliage of cassava (Manihot esculenta Crantz) Kello cultivar on performance of Arsi-Bale kids
Eleni Assegid, Adugna Tolera, Ajebu Nurfeta
Feed intake, growth performance, feed efficiency, and dressing percentage of intact male goats fed with increasing level of hempseed
meal
Kim Ale, Frank W. Abrahamsen, R. Gurung, Tej Gautam, Nar Gurung
The use of liquid whey as drinking source for Canarian goats: effects on physicochemical and sensory characteristics of cheese
Alexandr Torres, Sergio Álvarez, Verónica Ruíz, Luis Bermejo, María Fresno

Three concurrent Oral-Poster sessions
15:00

15:15

15

Room 1: S03 Goat cognition and welfare
Chairpersons: Chris Nawroth, Gosia Zobel
ManyGoats - an initiative to promote open and reproducible research on goat behaviour and welfare

S03 OP-01

15:00

15:03

3

S03 OP-02

15:03

15:06

3

Emmanuelle Caramelle-Holtz, Renée de Cremoux, Marianne Berthelot, Claire Couzon, Mathieu Couzon, Ana Maria Fernandes, Emma
Jury, Guillaume Magnin, Anne Aupiais (de Cremoux?)

15:15

15:45

30

Q&A session on both scientific and oral-poster sessions

15:00

15:15

15

S04 OP-05

15:00

15:03

3

Room 3: S04 Feeding and nutrition - 2
Chairperson: Serge Yan Landau
Hydroponic maize fodder: An alternate feed source for enhancing reproduction in Tellicherry does amidst feed scarcity
Ebenezer Rachel Jemimah, P. Tensingh Gnanaraj, T. Sivakumar, A. Gopinathan, S. Meenakshi Sundaram, R. Venkataramanan

S04 OP-06

15:03

15:06

3

ManyGoats, Federica Amici, Okan Atay, Mario Balaro, Monica Battini, Desiree Brucks, Joao HC Costa, Ruan Daros, Shai David, Özdal
Gökdal, Edna Hillmann, Nina M. Keil, Whitney Knauer, Uta König von Borstel, Lorena Lacuesta, Serge-Yan Landau, Rebecca K.
Meagher, Carly Moody, Christian Nawroth, Heather Neave, Tjasa Pangerl, Fernando Sanchez-Davila, Janko Skok, Jenny Stracke, Jordan
Tonooka, Rodolfo Ungerfeld, Beth Ventura, Arantxa Villagrá, Susanne Waiblinger, Tolulope J. Williams, Gosia Zobel
Perception by technical advisers of goat welfare and possible margins for progress in French farms

Effects of dietary concentrate level and limited feed access on feed intake, digestion, and heat energy by lactating Alpine dairy goats
Luana P. S. Ribeiro, Ryszard Puchala, Terry A. Gipson, Raquel V. Lourencon, Arthur L. Goetsch

S04 OP-07

15:06

15:09

3

Invasive plants (Solidago gigantea, Calamagrostis epigejos) as potential forage for goats
Sándor Hajnáczki, Ferenc Pajor, Ákos Bodnár, Judit Házi, Károly Penksza, Szilárd Szentes, Péter Póti

15:15

15:45

30

Q&A session on both scientific and oral-poster sessions

15:45

16:00

15

Coffee break

Three concurrent scientific sessions
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16:00

17:20

80

S05 IS-1

16:00

16:30

30

S05 O-01

16:30

16:42

12

S05 O-02

16:42

16:54

12

S05 O-03

16:54

17:06

12

S05 O-04

17:06

17:18

12

Room 1: S05 Production systems
Chairperson: Gerardo Caja
Invited: Available sensor technologies for precision farming and welfare assessment in dairy goats
Gerado Caja
The future contribution of goats in the redesigning of livestock activities and value-chains
Jean-Paul Dubeuf
Effects of body weight and age at first kidding on milk yield and composition in primiparous dairy goats
Fernanda Zamuner, Alexander WN Cameron, Brian J. Leury, Kristy DiGiacomo
Evaluation of careers and performances of goats with extended lactations
Maxime Legris, Renée de Cremoux, Virginie Clément
Comparison of goat milk production in different levels of milk protein yield
Yoshiaki Hayashi, Misa Uezono, Kentaro Okabe, Masahiro Yonemoto

DETAILED PROGRAM

16:00

17:20

80

S06 IS-1

16:00

16:30

30

S06 O-01

16:30

16:42

12

Room 2: S06 Environment, climate change and goats
Invited: Goats and their role in climate change
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Nazan Koluman
Botanical families, crude protein content and seasonal consumption of forage by goats, in free range systems at Kongo-Central region,
Sub-Saharan Africa
Alain Ndona, Anthony Kikufi Batoba, Bienvenu Kambashi, Yves Beckers, Charles-Henri Moulin, Jerome Bindelle
Evaluation of antigenicity of key protein in methanogenesis and design of antigens for anti-methane antibody production
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Antonio J. Morales-delaNuez, Sergio González-Acosta, Patricia Asensio-Calavia, Andrea Otazo-Pérez, Manuael R. López, José Manuel
Peréz de la Lastra
The complexity of goat feeding behaviour: approaches, historical background, and insights from decades of research in the tropical
forests
Rafael Arturo Torres-Fajardo , Gabriel Andrés Ortíz-Domínguez, Pedro Geraldo González-Pech, Carlos Alfredo Sandoval-Castro, Juan
Felipe de Jesús Torres-Acosta
Impact of supplement type on the performance and concentration of fecal nutrients of lactating does and their kids raised in
woodlands
Bhuwan Shrestha, Uma Karki, Santoshi Chaudhary, Anand Tiwari, Sadikshya Lamsal, Lila Karki

S02 IS-2

S02 O-06

16:30

16:42

12

Room 3: S02 Improving goat health - 2

Chairperson: Gerrit Koop

Invited: Nasal colonization as a reservoir of Staphylococcus aureus intramammary infection ?
Gerrit Koop
Goat’s milk flow during milking and its relationship with somatic cell count and milk yield and quality: Implications for subclinical
mastitis
Mario Salomone Caballero, Anastasio Argüello, María del Rosario Fresno Baquero, Sergio Álvarez Ríos, Alexandr Torres Krupij

S02 O-07

16:42

16:54

12

S02 O-08

16:54

17:06

12

S02 O-09

17:06

17:18
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Study of the relationship between the presence of milk cysts, udder imbalances, udder morphological traits and somatic cell counts
Renée de Cremoux, Maxim Legris, Virginie Clément, Apolline Bailly-Salins, Marine Minier
Infrared temperature measurement of teats for evaluation of liner-teat interactions during milking in dairy goats
Pierre-Guy Marnet, Marwa Boudaya, Gaelle Coquereau
Therapeutic strategies and clinical management of presumptive cerebrospinal nematodiasis in six neurologic goats
Jessica Garcia, Joe S. Smith, Michael M. Fry, Pierre-Yves Mulon
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Goat production system improvements in a drought-prone area in Maharashtra state of India boosted production of goats belonging
to marginal farmers
Chanda Nimbkar, Kanhaiya Chavan, Sanyogita Kumbhar, Pradip Ghalsasi
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Is somatic cell count a good indicator of the microbiological quality of goat milk? The case of the goats from Canary Islands

S02 OP-05
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3

Alexandr Torres, Patricia Asensio-Calavia, Sergio González-Acosta, Jose Manuel Peréz de la Lastra, Noemi Castro, Anastasio Argüello,
Sergio Álvarez, María Fresno

S02 OP-06

17:23
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S02 OP-07
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S02 OP-08

17:29
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Abner A Rodríguez
Effect of age on the performance of Kiko does raised on cool-season pastures
Santoshi Chaudhary, Uma Karki, Bhuwan Shrestha, Sadikshya Lamsal
Chairperson: Nazan Koluman

Károly Penksza, Sándor Hajnáczky, Ferenc Stilling, Szilárd Szentes, Attila Fűrész, Péter Póti Ferenc Pajor
Factors driving adoption of climatic risk mitigating technologies with special reference to goat farming in India: evidence from metaanalysis
Duraisamy Thirunavukkarasu, Mani Jothilakshmi, Mullakkalparambil Velayudhan Silpa, Veerasamy Sejian
Age based differences in abundance and diversity of lactic acid bacteria in the gut of pastured meat goats
Eunice Ndegwa, Doaa El-Hadedy

Characterization of the cathelicidin gene cluster in goats (Capra hircus)
Sergio González-Acosta, Manuel R. López, Patricia Asensio-Calavia, Andrea Otazo-Pérez, Antonio Morales-delaNuez, José Manuel Peréz
de la Lastra
Relationship of electrical conductivity with udder health status and somatic cell count in different dairy goat breeds
Evaldas Šlyžius, Vida Juozaitienė, Birutė Šlyžienė, Vilija Buckiūnienė, Lina Anskienė
Association of oxidative stress biomarkers with metabolic parameters in dairy goats during the periparturient period
Giovanna Meli, Valentina Fumo, Giovanni Savoini, Guido Invernizzi
Q&A session on both scientific and oral-poster sessions
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Room 1: S07 Recent Advances in Goat Products
Chairpersons: Lucia Sepe, Anastasio Argüello
Invited: Milk clotting enzymes: a transcendental decision in goat´s milk cheese quality
María Fresno
Invited: Opportunities for the development of the goat meat market in Poland and research on the quality of the product
Aldona Kawęcka
Effects of breed and phase of anagen and telogen on three hormone secretion levels in cashmere goat
Yong Wang, Zhenhui Gu, Yingjie Zhang
Metabolomic biomarkers difference in goat and cow milk identified by GC-MS
Richa Singh, Anusha Kishore, Rajan Sharma and Sumit Arora
Evaluation of rheological properties of plant extracts from Mediterranean flora in goat milk
Carmela Lovallo, Vincenzo de Feo, Salvatore Claps, Lucia Sepe
Room 2: S09 Symposium on the Eradication of Peste des Petits Ruminants
Invited: Global eradication of Peste des Petits Ruminants (PPR) by 2030: where are we at?

Chairperson: Felix Njeumi

Felix Njeumi
Experiences with the Peste des Petits Ruminant Monitoring and Assessment Tool (PMAT)
Laura C. Falzon*, Giancarlo Ferrari*, Camilla Benfield, Satya Parida, Chaka Hassen, Viola Chemis, Simon Kihu, Felix Njeumi
Development of mucosal vaccine against Peste-des-Petits Ruminant virus having ease of application
Muhammad Salahuddin Shah, Mudasser Habib, Javeria Qamar, Hermann Unger
The evaluation of five serological assays in determining seroconversion in typical and atypical host species of peste des petits
ruminants virus
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12
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Matthew Tully, Carrie Batten, Mana Mahapatra, Krupali Parekh, Satya Parida, Felix Njeumi, Brian Willett, Arnaud Bataille, Genevieve
Libeau, Alexandre Caron, Giovanni Cattoli, Charles E. Lamien, Francisco J. Berguido, Gerald Misinzo, Julius Keyyu, Daniel Mdetele,
Francis Gakuya, Bryony Jone, Abdinasir Y. Osman, Richard Kock
Effect of vaccination and post-vaccination assessment in small ruminants in the central and western regions towards the eradication
of peste des petits ruminants in India
Vinayagamurthy Balamurugan, Bibitha Varghese, Shashikumar Sowjanyakumari, Kirubakaran Vinod Kumar, Dhanavelu Muthuchelvan,
Gurrappanaidu Govindaraj, Kuralayanapalya Puttahonnappa Suresh, Divakar Hemadri, Parimal Roy, Bibek Ranjan Shome
PPR in Central and Eastern Asia/West Eurasia: epidemiological situation and status of control and eradication activities after the 1st
phase of the PPR Global Eradication Programme (2017–2021)
Matteo Legnardi, Eran Raizman, Daniel Beltran-Alcrudo, Giuseppina Cinardi, Timothy Robinson, Laura C. Falzon, Hervé Kapnang
Djomgang, Edward Okori, Satya Parida, Felix Njeumi, Camilla T. O. Benfield
Development of reverse genetics technique to rescue lineage IV PPR viruses from c-DNA clones, and their use to study early events of
pathogenesis
Muneeswaran Selvaraj, Mana Mahapatra, Pippa Haws, Felix Njeumi, Richard Kock, Satya Parida

S09 O-07

14:42

Flock level socio-economic and other associated risk factors for peste des petits ruminants (PPR) exposure in sheep and goats in
Madhya. Pradesh state, India
Gurrappa Naidu Govindaraj, Vinayagamurthy Balamurugan, Barada Shankar Mohanty, Sowjanya Kumari, Jayant Tapase,
Naveenkumar G.S, Parimal Roy, Bibek Ranjan Shome
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Q&A session on both scientific and oral-poster sessions S07

15:05

15:35

30
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DISCUSSION
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Poster award ceremony

16:00

16:30

30

Closing of the Conference and Communication of the 14th ICG

Oral-Poster session
Room 1: S07 Recent advances in goat products
Chairpersons: Lucia Sepe, Anastasio Argüello
Differences in cashmere fibre production and hair follicle traits of Yanshan cashmere goats with straight fibre and crimped fibre
Yingjie Zhang, Kun Gao, Chunhui Duan
Effects of inclusion of goat yogurt in shampoo on its physicochemical characteristics and dirt dispersion
Davinia Sánchez Macías, Nancy Seraquive Gualán, Belén Saldaña Muñoz, Estefanía Peña Zúñiga
Cynara L spp. rennet origin (wild vs harvested), freshness (0 vs 1 year old) and ripening time (0 vs 7 days) effects on raw milk goat
cheeses
Noelia López-Alonso, Lourdes Suárez-Ramírez, Noemí Castro, Anastasio Argüello, Sergio Álvarez, María Fresno
Goat meat and meat products authenticity: tools for highlighting goat meat value
Lamprini Dimitriou, Maria Alexandraki, Athanasios Manouras and Eleni Malissiova

Discussion session
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Chairperson: Felix Njeumi
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List of Scientific Posters by Session
(Note – posters are available for viewing at any time during the Conference)
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S01 Genetic traits to enhance goat efficiency
S01-P01
S01-P02
S01-P03
S01-P04
S01-P05
S01-P06
S01-P07
S01-P08
S01-P09

Title and Authors

Prion protein gene (PRNP) polymorphism in Latvian milk breed goats
Kristīne Piliena, Lāsma Zelča, Daina Jonkus
Analysis of inbreeding of the Latvian Local goats breed
Daina Jonkus, Kristine Piliena, Liga Paura
Alpha-s1-casein protein and gene variants in goats
Siham A. Rahmatalla, Danny Arends, Gwenola Tosser-Klopp, Gudrun A. Brockmann
Genomic characterization of the feral Tankwa goat of South Africa
A. Sonia Kropff, Carina Visser, Antoniette Kotze
(Co)variance components of daily fat/protein levels and somatic cell count
Rocío Jiménez-Granado, Manuel Sánchez, Antonio Molina, Alberto Menendez-Buxadera
Estimates of (co)variance components and genetic parameters for growth traits of Tunisian local kids population
Ahlem Atoui, María Jesús Carabaño, Clara Díaz, Mouldi Abdennebi, Sghaier Najari
High-precision scanning system for complete 3D goat udder and teat imaging and analysis of morphological traits
Delattre Laurent, Delouard Jean Michel, Martin Pierre, Marnet Pierre-Guy
Genetic characterization of West African Dwarf goat population in Southern phytogeographic zones of Benin
Habib Rainier Vihotogbe Whannou, Martin Spanoghe, Sèyi Fridaïus Ulrich Vanvanhossou, Luc Hippolyte Dossa
Genetic analysis of productive life in the Payoya goat breed using a Weibull proportional hazards model
Chiraz Ziadi, Juan Pablo Sánchez, Eva Muñoz, Olga Gutierrez, Antonio Molina

S02 Improving Goat Health
S02-P01
S02-P02
S02-P03
S02-P04
S02-P05
S02-P06
S02-P07
S02-P08
S02-P09

S02-P10
S02-P11
S02-P12
S02-P13
S02-P14
S02-P15

Seroprevalence in Lithuanian goat herds of small ruminant lentivirus infection, the cause of caprine arthritis encephalitis
Patricija Klibavičė, Justas Raibikis, Algirdas Šalomskas, Tomas Kupčinskas, Saulius Petkevičius
Hematological parameters of Etawah crossbreds (PE) reared in three feeding systems by smallholder farmers in Serangan Village Bali
Province Indonesia
Lindawati Doloksaribu, Made Dewantari, I Made Juliartawan, Peter Murray
Effect of marine algae supplementation on certain udder health parameters of dairy goats
Ferenc Pajor, István Egerszegi, Péter Póti, Ákos Bodnár
Epidemiology and drug resistance of digestive strongyles in goats from Romania
Gianluca D’Amico, Bianca-Irina Tucă, Viorica Mircean, Adriana Györke
Alternative treatment for the control of lice infestation in goats
Mircea Coroian, Erzsébet Varga, Viorica Mircean, Mihaly Fazakas, Adriana Györke
Genetic variability at the cluster of differentiation- 14 (CD14) gene by PEA in dairy Czech goats
Zuzana Sztankóvá, Jana Rychtářová, Michala Brzáková, Michal Milerski
Pharmacokinetics of subcutaneous esomeprazole in goats
Rachel Fladung, Joe Smith, Melissa Hines, Windy M. Soto-Gonzalez, Bryanna Fayne, Rebecca Rahn, Olivia G. Escher, Harvill, Joan Bergma,
Jessica D. Garcia, Amanda Kreuder, Sherry Cox
Goat endoparasites in extensive dairy farming in Sardinia Island, Italy
Sebastian Alessandro Mignacca, Francesca Porcu, Filippo Fiore, Claudia Tamponi, Luisa Meloni, Cinzia Pasini, Stephane Knoll, Maria
Francesca Sini, Antonio Varcasia, Lia Cavallo, Giorgia Dessì, Antonio Scala
Histopathological grading of paratuberculosis lesions in naturally infected goats
Elena Plamenova Stefanova, Yania Paz-Sánchez, Maria del Pino Quintana-Montedeoca, Oscar Quesada-Canales, Antonio Espinosa de los
Monteros, Antonio Fernández, Miguel Rivero, Valentin Pérez, Marisa Andrada
Comparative study between Ziehl–Neelsen stain and immunohistochemistry in different severity grades of paratuberculosis-induced
histopathological lesions in naturally infected goats
Elena Plamenova Stefanova, Yania Paz-Sánchez, Maria del Pino Quintana-Montedeoca, Oscar Quesada-Canales, Antonio Espinosa de los
Monteros, Antonio Fernández, Miguel Rivero, Valentin Pérez, Marisa Andrada
Malignant neoplasms in goats in Sicily (Italy) - with particular regard to perineal squamous cell carcinomas
Sebastian Alessandro Mignacca, Maria Teresa Capucchio, Silvana Castiglione, Giuseppa Purpari, Annalisa Guercio, Stefano Agnello
Blood biochemical parameters reference intervals for Arbia goats in North-Eastern Algeria
Sofia Amel Allaoua, Djahida Mahdi, Aicha Zerari, Asma Berkani, Salim Rouar
Angora goats acclimatization to new habitats: is it a long lasting immunological concern?
Diana Olah, Aurel Vasiu, Emoke Pall, Carmen Dana Şandru, Constantin Cerbu, Gheorghe Brudașcă, Adrian Potârniche, Gheorghița Duca,,
Emilia Ungureanu, Marina Spînu
Plant extracts interaction with environmental factors in influencing immune status in goats
Diana Olah, Carmen Dana Șandru, Pall Emoke, Emilia Ungureanu, Adrian Potârniche, Constantin Cerbu, Gheorghiță Duca, Marina Spînu,
Aurel Vasiu
Identification and antimicrobial resistance profiling of bacterial mastitogens from dairy goats in Pakistan
Muhammad Avais, Muhammad Ijaz, Muhammad Zahid Iqbal, Masood Rabbani

S03 Goat Cognition and Welfare
S03-P01

Effect of temporary tethering of an unfamiliar goat before introducing a stranger goat into a small flock of housed goats on subsequent
behaviour
Yoshitaka Nakanishi, Yuki Chikara, Hikari Sakaki, Ichiro Oshima, Koji Takayama, Moeko Kato, Hiroko Sakurai

S04 Feeding and Nutrition
S04-P01
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S04-P02

Feeding behavior of local goats grazing in a north African forest pasture
Youssef Chebli, Mouad Chentouf, Samira El Otmani, Jean-François Cabaraux
Influence of marine algae supplementation and ripening on goat cheese fatty acid profile
Ákos Bodnár, István Egerszegi, Péter Póti, Ferenc Pajor
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Poster ID
S04-P03

Comparative study of mash and pellets in gram straw based complete ration in growing Osmanabadi goats supplemented with fibre
degrading enzymes and Saccharomyces cerevisiae
Omsatya P. Ingle, Atul P. Dhok, Sudhir B. Kawitkar, Shital V. Chopde, Mahesh R. Jawale, Dilipsingh S. Raghuwanshi, Onkar S. Thorat, S. V.
Burghate, Shweta R. Lende

S05 Production Systems
S05-P01
S05-P02

Presentation of the Pastinnova PRIMA project for developing innovation on pastoralism with the Living Labs approach
Jean-Paul Dubeuf, Athanasios Ragkos, Antonello Franca, Marta Guadalupe Rivera-Ferre, Paride d’Ottavio, Antonio Lopez-Francos
Sex effect on the growth of Kiko kids and Katahdin-St. Croix-Cross lambs raised on pastures
Bhuwan Shrestha, Uma Karki, Santoshi Chaudhary, Sadikshya Lamsal, Anand Tiwari

S07 Recent Advances in Goat Products
S07-P01
S07-P02
S07-P03
S07-P04

Market potential for lamb and chevon
Lila B. Karki and Uma Karki
Goat milk: effects on physicochemical characteristics and dirt dispersion of shampoo
Davinia Sánchez Macías, María José Castelo, Daniela Damián Sinchiguano
Modifications of rheological, color and conditioning parameters of shampoo made with goat milk
María José Castelo, Davinia Sánchez Macías
Acceptability evaluation of Caprino type cheeses enriched with oil extracts from Mediterranean officinal plants
Lucia Sepe, Carmela Lovallo, Vincenzo de Feo, Francesco Manna, Salvatore Claps

S09 Symposium on the Eradication of Peste des Petits Ruminants (PPR)

S09-01

Flock level socio-economic and other associated risk factors for peste des petits ruminants (PPR) exposure in sheep and goats in Madhya
Pradesh state, India
Gurrappa Naidu Govindaraj, Vinayagamurthy Balamurugan, Barada Shankar Mohanty, Sowjanya Kumari, Jayant Tapase, Naveenkumar G.S,
Parimal Roy, Bibek Ranjan Shome
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FOREWORD PRESIDENTS
Humans and goats began their common history about 10,000 years ago and have continued their
mutual dependence to today. The goat permits us to survive in harsh environments and to flourish in
areas rich in resources, contributing to the quality of life through products such as milk, meat, mohair
and through ancient customs and meaningful cultural exchanges. However, as agriculture modernized
around the world, goats became associated with poverty, and their real value was underrecognized.
In 1982, the founders of the International Goat Association recognized that research, investment and
appropriate management of goats could bring great improvements to human welfare. The IGA was
born 40 years ago as a global network of scientists, producers and development experts, together
promoting the scientific investigation of the goat’s basic and applied biology, and development of its
products, to benefit humankind, alleviate poverty and improve prosperity around the world.
We continue this legacy now through the 13th International Conference on Goats, and its subject,
“Goats for the Future – Goat production in a changing environment”. Climate change now impacts
all aspects of life on earth, bringing increased droughts, floods and all types of weather extremes, and
resulting food insecurity. This Conference presented the newest and best scientific research about
goat production, in their diverse environments, and about their human managers in order to have a
positive effect on this new landscape. The high resilience and adaptive capacity of the goat, from extensive to highly intensive production systems, in hot, dry conditions to icy mountaintops, makes this
species critical to our uncertain future.
The increasing attention to goats, and their adaptability, ease of handling and especially nutritious and
great tasting products, points to continued appreciation of our favourite animal. Urban consumers seek
out delicious goat cheese and soft warm cashmere, and goat grazing is now managed to prevent forest
fires. The International Goat Association will continue to be the voice of goat producers, researchers
and enthusiasts everywhere, sharing knowledge, ideas and experiences for a successful future.
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Beth A. Miller,
IGA President 2016-2021

Noemí Castro,
IGA President 2021-2026

ORCID
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PREFACE OF THE CONFERENCE
On behalf of the Hungarian Sheep and Goat Farming Association and the Organizing Committee of the
13th International Conference on Goats, I respectfully greet all registrants to the 13th ICG, September
20-22, 2022. This conference, based on the experience of the past decade, aims to talk about the
goat, the future, and the evaluation of changes, with the following title: “Goats for the Future - Goat
production in a changing environment”
In 2016, within the framework of the 12th International Conference on Goats of the IGA, the privilege of
hosting the 13th ICG was won by the Hungarian Sheep and Goat Farming Association. The conference,
originally to be held in September 2020, was unfortunately delayed by the COVID-19 pandemic, and so
the conference was first postponed to 2021 and then to 2022.
In the spring of 2022, with final preparations for the meeting in Eger well underway, the economic
downturn deepened and political uncertainty increased due to the Russian-Ukrainian war. This made
financial support from the Hungarian government unlikely and sponsorship from beyond Hungary’s
borders uncertain.
In the face of these challenges, the Organizing Committee agreed that it did not wish to further postpone the conference, and so decided together with the IGA, that the 13th ICG would take place online
only and in a modified format, but on the planned date: 20-22 September 2022.
This change was disappointing as it nullified our many years of preparatory work and the planned programs. The change has also been a huge challenge in the organization and holding of this conference.
To deal with this special situation, a working group was formed within the Scientific Committee, which
with its enormous work enabled the scientific program of this conference to be created and the conference itself to take place. We owe special thanks and special respect to all members of this work group
for the excellent work done and for the almost unlimited time spent on the work! At the same time, we
believe that you will agree that despite all these challenges, the 13th ICG is a success.
The keynote presentation by Professor Christopher Lu (USA) “The role of goats in the world: society, science, and sustainability”, is an analysis of a possible future of the goat sector. Professor Lu
a speaker with an exceptional professional background will provide much food for thought and will
set this theme for the rest of the conference. Each session includes presentations by notable invited
speakers in their fields, complemented by the newest research on goats as oral presentations, short
oral poster presentations, and posters.
We are excited to bring you novel research findings in all things goats in nine scientific sessions, including genetics, health, welfare, nutrition, production systems, climate change, goat productions,
reproduction, and global eradication of pests des petits ruminants. The 13th ICG has accepted over
130 peer-reviewed abstracts as oral presentations and posters along with abstracts from 12 invited
and one keynote speaker. All are included in this Book of Abstracts for you to read and study at your
choosing. All contain contact information for the presenting author so that you may follow-up with
questions after the conference. Additionally, all presentations and posters will be available for viewing
for six months following the conference.
Despite the challenges presented by having to quickly pivot from an in-person to a virtual conference,
we welcome over 160 participants from 44 countries around the world to our on-line platform. We hope
that this unique international conference, the only one devoted exclusively to the Goat, will not only
be successful, but that the participants will gain new knowledge, and be encouraged to conduct new
research, and form new collaborations. We are sure that the results of this conference will help the goat
and their keepers to survive and thrive in the future.
Dr. Sándor Kukovics, chairman of the Organizing Committee
of the 13th International Conference on Goat
ORCID
https://orcid.org/0000-0001-8580-3344
kovimekk@gmail.com
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FOREWORD
When the Scientific Committee, long ago in 2017, had discussions regarding the title of the 13th International Conference on Goats (2020), the message was already clearly outlined: Goats for the Future.
Goat production in a changing environment. No one could have imagined what the ensuing days
would bring, and the extent of the changes that have occurred in the world since then.
Life, environment and consequently, science have been deeply affected by extraordinary events, such
as the global health emergency due to COVID-19, increasingly frequent extreme climatic events, and
most recently, war.
Nevertheless, the resilience that characterizes the Goat has inspired our will to forge ahead and organize the 13th International Conference in 2022, two years later than expected, and ultimately only
virtual.
The originally proposed scientific sessions have remain unchanged and encompass a breadth of topics, i.e., genetics, health, behaviour and welfare, feeding and nutrition, climate change, production systems, products, reproduction and the global eradication of peste des petits ruminants. In total the ICG
addresses 44 topics aiming to include all the most recent advances in Goat science and production
chain. One of the regrets was to not hold the 7 Round Tables and 5 Workshops at this time, deciding
to postpone them until 2023.
To this edition of the IGA International Conference on Goats, over 200 abstracts were submitted for
consideration, from 48 countries, of which 78% accepted. The Opening keynote and 12 valuable Invited lectures address the most recent challenges for goat sector. Fifty-seven Oral presentations, 31
poster presentations and an additional 35 Posters are to be delivered during the Conference, listed as
follows: Session 01-Genetic traits to enhance goat efficiency (16), Session 02- Improving goat health
(32), Session 03- Goat cognition and welfare (8), Session 04- Feeding and nutrition (24), Session 05Production systems (10), Session 06- Environment, climate change and goats (7), Session 07- Recent
advances in goat products (11), Session 08- Goat reproduction management (7), Session 09- Symposium on the Eradication of Peste des Petits Ruminants (8).
This publication provides the complete set of papers delivered during the online Conference.
The hope of the International Goat Association is that next year the global situation will get better, and
that the Goat family from all over the world can meet again at the 14th ICG, in a regenerating, not-figurative, hug.

Lucia Sepe,
IGA Vice-President 2016-2021
Chair of the IGA Scientific Committee 2016-2022
ORCID
http://orcid.org/0000-0003-4626-897X
lucia.sepe@crea.gov.it
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Christopher Lu | United States of America | chrislu99@gmail.com
Invited Paper
The role of goats in the world: society, science, and sustainability
Christopher D. Lu
University of Hawaii, USA
Goats have been a part of evolution of human civilization tracing backed to the Neolithic period.
The role of goats in nutrition, health, and food security is underscored by the continuous
increase in global production and consumption of goat milk and meat. The global dairy goat
population was estimated to be 221 million, producing 20.6 million tonnes of milk in 2020 [1].
The global meat goat population was estimated to be 495 million, producing 6.1 million tonnes
of meat in 2020. World per capita goat meat consumption increased from 0.36 to 0.78 Kg/year
during 1961-2020 (Figure 1).
Population growth, income increase, nutritional awareness, and science and technology
advancements contributed to a continuous global trend of increased goat meat and milk
production and consumption. Production efficiency and consumption of goat milk and meat,
however, lag behind some other major livestock species. With smaller fat globule size and
casein micelles containing more calcium and inorganic phosphorus plus other properties, goat
milk can be an alternative in alleviating gastrointestinal disorders and allergies [3,14]. It also fills
the gastronomic growing needs of connoisseur consumers. Nutritional merits of goat meat due
to its leanness and desirable composition can be influenced by breed, age, sex, nutrition and
management [2, 15].
Goat meat is to overcome an image challenge and achieve more desirable flavor, aroma,
tenderness and juiciness through genetics, nutrition and feeding management, processing, and
preparation [15,16]. Decades of research suggests that goats possess biological, metabolic,
economic and social advantages. Their anatomical features contributed to survivability under
harsh environmental conditions and goats have achieved the widest geographical distribution
among ruminants.
Goats with their unique ingestion behavior can impact the environment. Desertification had
been attributed to overgrazing by goats [12]. Goats as mixed-feeding opportunists [4] can
accelerate plant degradation and reduce landscape diversity. Goats are also known to be
effective in the biological control of weeds [4] and the prevention of wildfires through brush
control.
Total mixed ration, automatic feeder, robotic milker, sensors, precision nutrition, nutrigenomic
are among the developments in science and technology that have been adopted by part the
goat sector or with the potential of transforming it [6]. Continuing investment in scientific and
technological developments in nutrition, genetics, breeding, reproduction, health and
management in the goat sector remain essential for a viable goat sector in the future.
The role of goats in the alleviation of poverty, the improvement of living standards, and the
contribution to gender equity are relevant to food, nutrition and economic sustainability [9].
The global dichotomy of goat production systems, from subsistence to industrialized, present a
challenge of a uniformed strategy and direction for sustainable production [10,13]. The goal of
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consuming less feed and water and producing more milk and meat with fewer goats can be a
key to future environmental preservation. Nevertheless, its implication on rural economic
vitality cannot be overlooked.
The goat industry will continue to experience structural changes that will impact the society,
the economy, and the environment. New generation of consumers are willing to pay more for
products that promote environmental sustainability and animal welfare [8]. Production and
management systems affecting animal response and welfare are often debatable among
producers, consumers, and scientific community, and a consensus is not easily reached [7].
Increasingly, a school of thought in promoting natural animal behavior and living is gaining
footholds among not only consumers but also behavior scientists. Organic dairy and meat
production emerged in the 1990s as consumers increasingly began viewing it as an appropriate
way of both farming and rural living [11].
Animal welfare, environmental preservation, product safety, and health benefits are important
considerations in producing and consuming organic goat products [8,11]. Industrialized goat
operations will likely encounter environmental issues related to elevated greenhouse gas (GHG)
emissions that contributed to global warming and animal heat stress [5]. Disparity in GHG
emissions per animal among geographical regions can be attributed to production efficiency [7].
Although a number of scientific advancements have implications in the inhibition of
methanogenesis, improvements in production efficiency through feeding, nutrition, genetic
selection, and management remain promising for the mitigation of GHG emissions in goats [7].
This invited presentation describes the trends in milk and meat production and consumption,
the debates over the role of goat milk and meat in human nutrition, the ingestion behavior and
welfare in goats, the global outlook of organic goat production, the abatement of GHG
emissions from goats, as well as scientific and technological developments in nutrition and
management in the goat sector.
Keywords: goat, milk, meat, organic, environment, nutrition, science, sustainability, society
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Figure 1: World goat meat consumption during 1961 to 2020 (Compiled from [1], aggregated,
may include official, semi-official, estimated or calculated data).
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México 11-13 de octubre. 2017 [cited 2019 Feb 18]. Available from:
https://www.researchgate.net/publication/320427832

22 |

3

OPENING KEYNOTE

9. Lu CD. 2019. Goats as a source of food and nutrition security. Keynote presentation. IGA Asian
Regional Conference on Goats. Chitwan, Nepal. Oct 20-23. Book of Abstracts: ASF_KN_01
10. Lu CD, Miller BA. Current status, challenges and prospects for dairy goat production in the
Americas. Asian-Australas J Anim Sci 2019; 32:1244-55. https://doi.org/10.5713/ajas.19.0256
11. Lu CD, Xu G, Kawas JR. Organic goat production, processing and marketing: opportunities,
challenges
and
outlook.
Small
Ruminant
Research
2010;
89:102-9.
https://doi.org/10.1016/j.smallrumres.2009.12.032
12. Manzano MG, Navar J. Processes of desertification by goats overgrazing in the Tamaulipan
thornscrub (matorral) in north-eastern Mexico. J. Arid Enviro 2000; 44:1-17.
https://doi.org/10.1006/jare.1999.0577
13. Miller BA, Lu CD. Current status of global dairy goat production: an overview. Asian-Australas J
Anim Sci 2019; 32:1219-32. https://doi.org/10.5713/ajas.19.0253.
14. Park YW, Juarez M, Ramos M, Haenlein GFW. Physico-chemical characteristics of goat and
sheep
milk.
Small
Ruminant
Research
2007;
68:88–113.
https://doi.org/10.1016/j.smallrumres.2006.09.013
15. Webb EC. Goat meat production, composition, and quality. Animal Frontiers 2014, 4:33–37.
https://doi.org/10.2527/af.2014-0031
16. Webb EC, Casey NH, Simela L. Goat Meat Quality. Small Ruminant Research 2005, 60:153-166.
https://doi.org/10.1016/j.smallrumres.2005.06.009

| 23
4

SESSION 1 - GENETICS
Oral presentation

SESSION 1
GENETIC TRAITS
TO ENHANCE GOAT
EFFICIENCY

S01 IS-1 | Sejian Veerasamy | India | drsejian@gmail.com
Genetic approaches to establish climate resilience in indigenous goat breeds
Veerasamy Sejian1,2 and M.V. Silpa3
Rajiv Gandhi Institute of Veterinary Education and Research, Kurumbapet, Puducherry-605009,
India
2ICAR-National Institute of Animal Nutrition and Physiology, Adugodi, Bangalore-560030, India
3Institute of Animal Breeding and Genetics, Justus-Liebig-Universität Gießen, Gießen, Germany
1

E-mail: drsejian@gmail.com
Climate change is rapidly emerging as a global critical development issue affecting many sectors
in the world and is considered one of the most serious threats for sustainable livestock
production. Among various livestock species, goats have several advantages for being an integral
part of the pastoral production system because of their short gestation period, high prolificacy,
rapid growth rate, high feed conversion efficiency, high diseases resistance capacity as well as
easy marketability.
Among the various weather variables, heat stress was reported to be the most detrimental factor
for the economy of goat production. Among the various approaches, genetic approach seems to
be the most promising strategy to offer permanent solution to sustain goat production in the
changing climate scenario. In recent past, a number of candidate genes that are highly associated
with adaptation of goats to heat stress were established. The genes encoding growth hormone
(GH), growth hormone receptor (GHR), insulin like growth factor-1 (IGF-1), leptin (LEP), leptin
receptor (LEPR) and thyroid hormone receptor (THR) are associated with the impact of heat
stress on the physiological growth pathways in goats. Further, GnRH, follicle stimulating hormone
receptor (FSHR), luteinizing hormone receptor (LHR), inhibin, progesterone receptor and
estradiol receptor (ESTR) are important reproductive genes, which reflect the impact of heat
stress on the reproductive performance of goats. In addition, toll-like receptor 2 (TLR2), TLR3,
TLR8, TLR10, interleukin 2 (IL2) and IL10 are considered as immunological markers during heat
stress exposure in goats. Heat shock factor 1 (HSF1), heat shock protein 60 (HSP60), HSP70,
HSP90 and ubiquitin are found to be associated with resilience capacity of goats to heat stress
challenges. Among these thermo-tolerant genes, HSP70 was established to be the ideal genetic
marker for thermo-tolerance in goats.
The results on the rumen metagenomics clearly projected the advantage of possessing wide
microbial diversity during heat stress exposure in indigenous goats. Further, a clear difference
was established in rumen microbial diversity among the heat stressed different indigenous goat
breeds. Similarly, the liver and skin whole transciptome analysis results revealed differences in
the differentially expressed genes (DEGs). Likewise, the bisulfite sequencing results to establish
DNA methylation (epigenetic) pattern revealed breed differences in the epigenetic changes
associated with adaptation process in heat stressed goats. Further, the advanced molecular
biological techniques are used to validate the data obtained from the next generation sequencing
(NGS) data to identify the various genes associated with heat stress pathways. Thus, the
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identification of cellular and molecular markers may pave way for development of climate
resilient goat breeds using marker assisted breeding programs.
The future research priorities for ameliorating environmental stress in goat must therefore assess
genetic components, including genomics and proteomics of heat stress and develop
alternate management practices to reduce these stressors and improve animal well-being and
performance.
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S01 O-01 | Putri K Astuti | Hungary | astuti@agr.unideb.hu
Polymorphism of genes associated with immune response in French Alpine and Saanen in
Hungary
Putri Kusuma Astuti1,2, George Wanjala1,2, Sándor Kukovics3, Szilvia Kusza1
Center of Agriculture Genetics and Biotechnology, University of Debrecen, Hungary
School of Animal Science, University of Debrecen, Hungary
3 Hungarian Sheep and Goat Dairying Public Utility Association, Herceghalom, Hungary
1

2 Doctoral

Interleukin (IL) is a cytokine found in animals that has a role in the induction and regulation of
the immune response. Numerous publications have investigated IL genes in livestock, but little
research has been conducted on goats. In goats, IL has a critical role in response to disease
infections such as Haemonchus contortus and Clostridium perfringens. This study aimed to
investigate the polymorphism of three IL genes located in three chromosomes: rs648293427Interleukin 15 Receptor Subunit Alpha (L15RA), rs659842900- Interleukin 1 Receptor Antagonist
(IL1RN), and rs667413402- Interleukin-8 (IL8) in Hungarian French Alpine (n=19) and Saanen
(n=25) goats using the Kompetitive Allele-Specific Polymerase Chain Reaction (KASP-PCR)
technique. The frequencies of alleles and genotypes, fixation index (Fis), observed
heterozygosity, expected heterozygosity, F-statistic (Fst), and their agreement with or divergence
from Hardy–Weinberg equilibrium (HWE) were determined using POPGENE version 1.31
software, as well as the polymorphic information content (PIC) through online website
https://gene-calc.pl/pic. Similar genotypic and allelic frequencies were observed in the two
populations, except for rs648293427-IL15RA. Allele C frequency in French Alpine populations
(0.842) was higher than in the Saanen population (0.580). Furthermore, the homozygote CC was
mainly observed in French Alpine population and heterozygote TC in Saanen populations. The
rs648293427-IL15RA SNP was the most polymorphic marker based on the PIC value. It also
showed the highest observed heterozygosity (0.440) value, which indicated a high withinpopulation diversity in the Saanen population. A close relationship between the two populations
was observed through the low Fst value (0.008-0.084). All observed SNPs in this study adhered
to HWE. This study validated three polymorphic SNPs in two Hungarian breeds, which can be
utilized as markers in selecting immunity in Hungarian goats.
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S01 O-02 | Bruce A. McGregor | Australia | brucemcgregor@iinet.net.au
Indigenous cashmere goat characterization in southern Kyrgyzstan
Carol Kerven1, Sabyr Toigonbaev2, Joaquín Mueller3, Bruce McGregor4
Department of Anthropology, University College London, UK
Tuvet Cashmere NGO, Osh, Kyrgyzstan
3National Institute for Agricultural Technology, Bariloche, Argentina
4 Rare Fibres, Melbourne, Australia
1
2

Since 2017, a breeding flock of 250 white Kyrgyz indigenous goats has been developed by a Kyrgyz
non-government organisation (NGO) to preserve, select and distribute improved cashmere goats
to villagers to increase their income from selling fine white cashmere. The NGO has trained 31
villages on improved goat management and cashmere harvesting, and has established and
advises 23 community-based breeding schemes with the foundation of improved sires and
females from the NGO’s flock. This report provides the initial characterisation of the phenotypic,
genetic and socio-economic value of this cashmere landrace.
Bodyweights for females were (mean±SD kg): 1-year old 27.4±3.0 (n=54); adult 6-years and older
37.3±4.8 (range 27-50 kg, n=58), and for males: 1-year old 28.8±3.2 (n=40); 3-year old 55-60
(n=3). Measurements (means±SD) taken on one-year old goats born between 2017 and 2021,
shows cashmere weight (CW) 123±56 g (n=240), fibre diameter (MFD) 14.9±1.2 m (n=332) and
cashmere length (CL) 30.1±6.7 mm (n=200). Applying a linear animal model including birth year,
birth type and sex we calculated heritabilities and their sampling errors (SE) as 0.12±0.12,
0.58±0.16 and 0.50±0.24 for CW, MFD and CL, respectively. Genetic correlations between CW
and both MFD and CL were rather low (-0.22±0.54 and 0.16±0.57) and between MFD and CL
rather high (0.48±0.25). Phenotypic correlations between CW and both MFD and CL were
similarly low (0.12±0.07 and 0.22±0.09) and between MFD and CL high (0.49±0.06).
Combed white cashmere of around 16.5 m MFD was sold by collaborating farmers in 2022 at
USD 33/kg, compared with non-white coarser cashmere at USD 23.5/kg. One kg combed weight
could be obtained from 6 to15 goats. Goat farmers owned between 7 and 100 goats each. The
NGO’s flock has been successfully established, animal and cashmere growth rates are acceptable
and the fine white cashmere produced by yearling goats is highly regarded by international
buyers.
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S01 O-03 | Megan K. Goolsby | United States of America | megangoolsby@ymail.com
Breed evaluation: Savanna-sired does compared to Spanish-sired does or Kiko-sired does in a
humid subtropical environment
Megan Goolsby, Emily Hayes, Richard Browning
Tennessee State University, Tennessee, United States

Understanding meat goat breed fitness in production environments is important for industry
improvement. Savanna-sired does (SAV) produced from two diallels (Savanna and Kiko sire
rotation and Savanna and Spanish sire rotation) were studied. Spanish-sired does (SPAN; n = 183)
and Kiko-sired does (KIKO; n = 247) produced from the rotations were compared to SAV (n = 76
[Spanish diallel]; n = 103 [Kiko diallel]) in a semi-intensive humid subtropical environment. Study
does were produced by Spanish-, Kiko-, and Myotonic-influenced does. SAV differed (P < 0.05)
from SPAN only at weaning for pack cell volume (PCV; 18 ± 2% vs. 21 ± 1%) and fecal egg counts
(FEC; 1949 vs. 446 epg). PCV and FEC did not differ (P > 0.05) at any time between SAV and KIKO.
KIKO (34.58 ± 1.42 kg) were heavier (P < 0.05) than SAV (31.68 ± 1.52 kg) at breeding, but not (P
> 0.05) at kidding and weaning. Doe weights were similar (P > 0.05) for SPAN and SAV throughout
the study. SAV had lower (P < 0.05) survivability than KIKO (65 ± 6% vs. 76 ± 4%), but SPAN and
SAV had similar survival rates. Kidding rates were lower (P < 0.05) for the SAV than for KIKO (54
± 9% vs. 74 ± 6%) or SPAN (51 ± 6% vs. 74 ± 4%). SAV had lower (P < 0.05) weaning rates than
SPAN (46 ± 6% vs. 66 ± 4%) but did not differ (P > 0.05) from KIKO. Litter size at kidding and
weaning were similar (P > 0.05) in both Kiko and Spanish diallels. Litter weights were similar (P >
0.05) at kidding and weaning for SAV compared to KIKO or SPAN. SAV maybe less suited for a
humid subtropical climate than SPAN or KIKO.
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S01 O-04 | Silpa Mullakkalparambil Velayudhan | Germany | mv.silpa@gmail.com
Heat stress associated epigenetic changes in two indigenous goat breeds based on
differentially methylated regions and genes in the genome
M.V Silpa.1,2, V. Sejian 1, C.Devaraj 1, S.König 2, R. Bhatta 1
Centre for Climate Resilient Animal Adaptation Studies, ICAR-National Institute of Animal
Nutrition and Physiology, Adugodi, Bangalore, India
2
Institute of Animal Breeding and Genetics, Justus-Liebig-Universität Gießen, Gießen, Germany
1

A study was conducted to assess the differences in DNA methylation patterns due to heat stress
based on skin bisulfite sequencing in two indigenous goat breeds. A total of 24 adult does were
selected and divided into 4 experimental groups: KAC (Kanni Aadu Control; 26°C; n=6), KAH
(Kanni Aadu Heat Stress; 37-40°C; n=6), KOC (Kodi Aadu Control; 26°C; n=6) and KOH (Kodi Aadu
Heat Stress; 37-40°C; n=6). At the end of the study, the animals were slaughtered and their skin
tissues were collected. The DNA was isolated from these skin samples and subjected to bisulfite
sequencing. The temperature humidity index calculated based on micro climate data in the
chambers established the thermo-neutral and heat stress condition in the respective climate
chambers. Analyzing the obtained sequences showed that DNA methylation in goats were mainly
of three types, CpG, CHG and CHH. The differential methylation analysis, revealed a total of
50,560 Differential Methylated Regions (DMRs) (50,545 CpG DMRs, 7 CHG DMRs and 8 CHH
DMRs) were significantly methylated in Kanni Aadu goats due to heat stress. Likewise 40,648
DMRs (40,469 CpG DMRs, 164 CHG DMRs and 15 CHH DMRs) were significantly methylated in
Kodi Aadu goats. On annotating the DMRs, a total of 14,646 and 13,411 Differentially Methylated
Genes (DMGs) were significantly methylated in Kanni Aadu and Kodi Aadu goats, respectively.
The evident difference in the number of significant DMRs and DMGs also reflected varied
functional alterations. The significantly lower methylated regions and genes in Kodi Aadu breed
as compared to that of Kanni Aadu breed could reflect the superior climate resilient capacity of
the former breed. The result from the study is the first of its kind to link DNA methylation pattern
with climate resilience in goats.
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S01 OP-01 | Ruoyang Zhao | China | 1151976887@qq.com
Transcriptomes reveal microRNAs and mRNAs in different photoperiods influencing cashmere
growth in goat
Ruoyang Zhao, Tiecheng Wu, Yuejun Ma, Yulin Gao, Yurong Li, and Bin Liu
Institute of Animal Husbandry, Academy of Agriculture and Stockbreeding Sciences, Hohhot, Inner
Mongolia, China
Cashmere goats have a typical characteristic of seasonal growth of cashmere. Previous studies
have shown that one of the main factors affecting the cyclical growth of the cashmere is the
photoperiod, however, its molecular mechanism remains unclear. Light control technology
(artificially changing the photoperiod) is a new way to increase cashmere yield in production
systems. In this study, we aim to reveal the mRNA-microRNA regulatory mechanisms of Inner
Mongolia Arbas goat cashmere growth in different photoperiods. A total of 18 skin samples from
cashmere goats were collected (50% under short photoperiod, and 50% under long photoperiod).
RNA was extracted and sequencing was performed. The differentially expressed miRNA and
mRNA expression profiles were successfully constructed using TopHat and Bowtie. We found 56
significantly differentially expressed known mRNAs (P<0.01) and 14 microRNAs (P<0.05). The
association analysis of the microRNAs and mRNAs showed that two differentially expressed
miRNAs might be targeted by six differentially expressed genes. Targeting relationships of these
genes and miRNAs were revealed and verified by miRanda and dual luciferase reporter gene assay.
Finally, we found miR-107 targets to BSDC1, ARSA and RHBDF2, and miR-30 targets ALDH3A2.
These results provide a theoretical basis for light control technology promoting cashmere growth
and baseline data for cashmere growth and development.
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S01 OP-02 | Evaldas Šlyžius | Lithuania | evaldas.slyzius@lsmuni.lt
The influence of breed and LPL genotype on goat milk amino acids and fatty acids
Evaldas Šlyžius1, Vida Juozaitienė2, Birutė Šlyžienė3, Lina Anskienė1, Renata Bižienė4, Lina
Laučienė5
1Lithuanian

University of Health Sciences, Faculty of Animal Science, Department of Animal
Breeding, Kaunas, Lithuania
2Vytautas Magnus University, Faculty of Natural Sciences, Department of Biology, Kaunas,
Lithuania
3Small Community "Research Gamma", Kaunas, Lithuania
4Lithuanian University of Health Sciences, Faculty of Animal Science, Institute of Biology Systems
and Genetic Research, Kaunas, Lithuania
5
Lithuanian University of Health Sciences, Faculty of Veterinary Medicine, Department of Food
Safety and Quality, Kaunas, Lithuania
This study aimed to investigate the influence of breed and the LPL genotype on goat milk amino
acids and fatty acids. This research was carried out in Lithuania's herd of pure-breed Saanen
(n=57), Anglo-Nubian (n=35), and crossbred Saanen and Anglo-Nubian goats (n=45). Analyses of
the amino acid and fatty acid (FA) composition of goat milk were carried out using SHIMADZU
gas chromatographer. Statistical data analysis was conducted using SPSS 25.0 (SPSS, Inc., Chicago,
IL, USA) software. The most abundant fatty acids were C10:0, C12:0, C14:0, C16:0, and C18:1n9
in the milk of all goat breeds. Breed affected some medium-chain fatty acids (MCFA) as Saanen
goat milk had less C13:0 and C15:0 than other goats (P<0.05). The differences in long-chain fatty
acids (LCFA) were more pronounced as C16:0 iC17:0, C17:1n9, C18:1n9t, C18:2n6t, C18:2n6ct,
C20:1n9, and C21:0 varied among all breeds (P < 0.05). Overall, the most differences in FA groups
were found between purebred goat breeds. Anglo-Nubian milk had a higher (P < 0.05) amount
of polyunsaturated fatty acids (PUFA), monounsaturated fatty acids (MUFA), and a lower amount
of saturated fatty acids (SFA) compared with the milk of Saanen goats (P < 0.05), while Saanen x
Anglo-Nubian crossbreds did not differ significantly from pure goat breeds. Despite significant
differences in quantity of milk fat, CC and GG genotype milk was similar for MCFA, LCFA, SFA,
unsaturated fatty acids UFA, MUFA and PUFA percentages. Meanwhile, the CG genotype milk
had significantly more MCFA (14.13-16.79 %) and SFA (6.87-7.45 %), and less UFA (12.27- 14.35
%), MUFA (13.01-14.91 %) and PUFA (6.94-10.37 %) than the CC and GG genotype milk. The
highest content of essential and nonessential amino acids was in the milk produced by the Anglo
- Nubian breed and the lowest in the Saanen breed of goats (P < 0.001). The highest content of
amino acids was determined in the CG genotype of the LPL gene (on average 10.46 % higher than
in the CC and GG genotypes) of goats (P < 0.01). The study showed that breed and LPL genotype
influenced goat milk composition and appear to be valuable biomarkers in the goat selection
process.
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S01 OP-03 | Aletta Matshidiso Magoro | South Africa | alettamgr@gmail.com
Genetic diversity of uncharacterised indigenous village goats from five provinces of South
Africa
Magoro A.M1, 2, Zwane A.A2, Hadebe K3 and Mtileni B.J1
1Department

of Animal Sciences, Tshwane University of Technology, Private Bag X680, Pretoria,
0001, South Africa.
2
Agricultural Research Council, Animal Production, Private Bag X2, Irene 0062, South Africa
3Agricultural Research Council, Biotechnology Platform, Private Bag X5, Onderstepoort, 0110,
South Africa
Indigenous goats’ ability to adapt to challenging production and environmental conditions made
them valuable animal resources to smallholder and emerging farmers. They play important roles
in poverty alleviation, financial security, traditional and social ceremonies. Therefore, breeding
and conservation strategies are key for sustainable goat production and future use. The objective
of this study is to identify unique goat populations for conservation and to quantify the genetic
composition of uncharacterised goats across five provinces of South Africa. Uncharacterised goat
ecotypes representing populations from the Free State (FS) n=18, Gauteng (GP) n=23, Limpopo
(LP) n=28, Northwest (NW) n=30 provinces and a nondescript conservation flock from the
Agricultural Research Council (ARC) n=89 were used in this study. Indigenous Veld goat ecotypes:
Skilder (n =14), Xhosa Lob (n=13) and Mbuzi (n=10) from the Northern Cape (NC) were used as
reference populations. All samples were genotyped using the Illumina Goat SNP60K Bead Chip.
Quality control was done using Plink v1.9, while R-Studio V4.1.3, Arlequin V3.5 and GENESIS
software were used for downstream analysis. SNP marker quality control of call rate (<0.05), MAF
(<0.05) and deviation from HWE (P < 0.001) excluded 2 455 SNPs across populations. Two
hundred and twelve (212) individuals and 47488 SNPs remained for downstream analysis. The
observed heterozygosity (Ho) of the populations ranged from 0.394 Ho in NW to 0.416 Ho in FS.
The Analysis of Molecular Variance showed 2.66% variation among populations, 3.41% among
individuals within populations and 93.92% within individuals. The mean FST estimate of each
population versus the IVG ecotypes ranged from 0.60 in GP to 0.78 in LP. The Principal
Component Analyses revealed four clusters in total with most of the nondescript ARC population
individuals separating from LP, GP, FS, NW and NC (Mbuzi and Xhosa Lob). The LP, GP, FS, and
NW populations formed a cluster admixing with the NC (Mbuzi and Xhosa Lob). There was a weak
population structure observed in the studied populations indicating shared genome ancestry.
However, a moderate level of gene diversity was displayed. This knowledge provides the basis
for conservation strategies and informed decisions for future breeding programs and sustainable
utilisation of the indigenous goat ecotypes. Community-based breeding programmes with
monitoring are highly recommended to prevent crossbreeding and genetic dilution in Communal
farming.
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Table 1: Observed heterozygosity (Ho), expected heterozygosity (He), population mean Estimated FST
Provinces
Free state
Gauteng
Limpopo
North-west
Northern cape
Agricultural Research Council

Ho
0.416
0.400
0.376
0.394
0.389
0.386

He
0.409
0.414
0.380
0.403
0.396
0.398

FST
0.70
0.60
0.78
0.64
0.90
0.63
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Internal parasitism has been the leading cause of morbidity and mortality in goats in many areas
such as the southcentral USA. Among the different approaches and management practices to
cope with internal parasitism, genetic selection for internal parasite resistance is recognized as
one with considerable potential long term impact. A central performance test with artificial
infection of Haemonchus contortus for selection of growing meat goats for breeding to increase
resistance to internal parasitism and on-farm selection of females was conducted for 3 years. The
results varied considerably among breeds. Spanish goats maintained relatively low fecal egg
count (FEC) each year, whereas for goats categorized as being of high resistance FEC decreased
with advancing year. Packed cell volume (PCV) and total serum immunoglobulin (Ig) levels were
not strongly related to FEC. The phenotypic correlation between FEC and PCV was negative but
not significant (r = -0.16, P = 0.06), whereas the genetic correlation between FEC and PCV was
signifiacntly negtive (r = -0.41, P < 0.001), which is probably reflective of differences among
animals in resilience and susceptibility to heamonchosis. Heritability of FEC was moderate (h 2 =
0.314 ± 0.237). The genetic correlation between FEC and IgM and IgG was negative, which
suggests possible genetic association. Genetic and phenotypic correlations between average
daily gain (ADG) and FEC were nonsignificant. In conclusion, different relationships of FEC and
PCV between phenotypic and genetic correlation require careful attention during selection in
goats, and the lack of relationship between ADG and FEC indicates that selection of growing male
meat goats for resistance to internal parasitism will not adversely affect growth performance.
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Prion protein gene (PRNP) polymorphism in Latvian milk breed goats
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Latvian Goat Breeding Association, Talsi region, Latvia
Latvia University of Life Sciences and Technologies, Jelgava, Latvia
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The population of goats in Latvia is not large, on January 1st, 2022, there were 11 396 animals.
About 20% of dairy goats are monitored under milk recording. The average milk yield in the
standard lactation in 2021 was 491 kg, fat content was 4.18%, and the protein content was 3.34%.
In Latvia, mostly Latvian Local (LVK) and Saanen (ZK) milk goats are bred. Goat health is a crucial
aspect to ensure high productivitiy and longevity of animals. Alleles K222, D146 and S146 are
resistant to classical scrapie, therefore, genotyping of goats has also been performed in Latvia. In
order to increase the prevalence of resistant alleles in the goat population in the next generation,
it is important to determine the prevalence of resistant alleles in parents, therefore, during 2019
and 2020, 1031 goat tissue samples were sent to Eurofins Medigenomix GmbH laboratory, with
the aim to determine the polymorphism of the PRNP gene at codons 146 and 222. The results
show that the S and K alleles are rare in dairy goats bred in Latvia. In LVK breed female goats, the
frequency of the S allele was 0.23%, but the frequency of the K allele was 13.21%. The frequency
of the S allele in male goats was not observed, but K allele was 9.52%.In the ZK breed the
frequency of the K allele in female goats was 1.32% and in male goats was 6.25%. The S allele
was not observed in ZK breed. With such a low number of resistant alleles in both females and
males, a significant increase in the number of animals with resistant genotypes in the next
generation is problematic, because there is need to maintain the genetic diversity in the
population and avoid increase of inbreeding.
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Goat Breeding Association, Talsi region, Latvia

2 Latvian

The local goat breed (LVKVT) is a small population and it is one of the endangered populations in
Latvia. Pedigree analysis is a useful tool for the study of structure and genetic diversity of
populations. The aim of the study was to analyze pedigree information on the LVKVT goat breed,
to determine its effective population size (Ne) and the rate of inbreeding (∆F). The Agricultural
Data Center has been collecting data about the animals of the LVKVT breed since 1989. The study
was based on the pedigree data of 1596 LVKVT goats that were alive by the time of data selection
(January 1st 2019). The software package POPREP was used to compute diversity parameters on
pedigree data. The pedigree completeness, level of inbreeding (Fx) and Ne was determined based
on the rate of inbreeding and on the number of parents. Starting from 2014, the completeness
of the 1st generation pedigree information is 100 %, but for the 2nd generation was 93 %. The
average Fx of goats born between 2010 and 2019 ranged from 2.3 % to 3.1 %. In the last five
years, 20 to 40 % of newborns have been inbred. The Fx of these goats ranged from 2.5 to 5.9 %.
The average Ne has decreased from 77 in 2013 to 66 in 2019. During this period ∆F has increased
from 0.65 to 0.75. The decrease in the size of the effective population and the increase in
inbreeding in the LVKVT population can be explained by the decrease in the number of unrelated
breeding male goats.
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Alpha-s1-casein protein and gene variants in goats
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Goats are essential for food security in Africa and provide a way of poverty alleviation. Caseins in
goat milk are an important source of nutrients and alpha-S1-casein comprises about 25% of
caseins in goat milk. CSN1S1 gene is one of the lactoprotein genes involved in milk synthesis and
is highly polymorphic.
The objectives of this study were (1) to provide a comprehensive overview on known α-S1-casein
protein variants in goats and (2) to identify α-S1-casein protein variants in four goat breeds from
Sudan (Nubian, Desert, Nilotic, and Taggar).
We performed a literature search on reported protein variants in α-S1-casein to summarize 30
years of research. High-density capture sequencing of a total of 26 goats of the four Sudanese
breeds followed by single SNP genotyping of 50 unrelated individuals per Sudanese breeds was
performed to distinguish α-s1-casein protein variants predicted from DNA polymorphisms.
French Saanen and Alpine goats were used as outgroups for genetic diversity analysis.
So far, 20 protein variants have been reported for α-s1-casein in goats. We clarified the names
of α-s1-casein protein variants and the position of nucleotide and amino acid polymorphisms in
the gene, and we provide easy translation from DNA to a protein variant. Capture sequencing
identified five non-synonymous and six synonymous SNPs in Sudanese goat breeds, of which four
synonymous SNPs were novel. The variants CSN1S1*A and CSN1S1*B3 or CSN1S1*B3 were most
predominant among Sudanese goats and French Saanen, whereas, CSN1S1*A was most frequent
in French Alpine (Table 1). Interestingly, CSN1S1*J that recently has been identified in Bezoar was
also found in the Alpine and Desert goats. Cluster analysis based on alpha-S1-casein variants
clearly differentiated Sudanese from French breeds.
The existence of high yielding α-S1-casein variants (strong variants) in Sudanese and French
breeds is indicative of selection for high yield and good cheese curding properties.
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Table 1: Frequency (%) of alpha-S1-casein protein variants in four Sudanese breeds and French
Saanen and Alpine goats.
Breed

No.

Frequency (%) of the alpha-S1-variants
CSN1S1*A

Taggar
Nubian
Desert
Nilolotic
Saanen
Alpine

45
49
47
50
25
35

37
51
41
47
42
80

CSN1S1*B1

CSN1S1*B2

0
0
2
0
2
3

0
0
0
0
14
1

CSN1S1**B3/
CSN1S1*B4
63
49
55
53
42
6

CSN1S1*C

CSN1S1*J

0
0
0
0
0
4

0
0
1
0
0
6
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The Tankwa goat is a feral goat discovered in the Tankwa Karoo National Park, in the Northern
Cape Province of South Africa. These goats have been free roaming for more than 80 years with
no human intervention. The area of occurrence is classified as succulent Karoo, an arid
environment, and the goats are adapted to the harsh, dry conditions with characteristic parasite
tolerance and prolific breeding. This study aimed to genetically characterize the Tankwa goat as
part of a national initiative and in line with FAO guidelines to describe all indigenous genetic
resources. The goats are currently managed as a single population.
Genome-wide SNP data was generated using the Illumina CaprineSNP50 BeadChip, which was
then used to calculate population statistics. Heterozygosity, minor allele frequency and
inbreeding estimates were calculated using PLINK, while SNeP was used to estimate effective
population size. Population structure and relatedness was investigated using ADMIXTURE and
GCTA, including two other production types (dairy and fiber goats) for comparative purposes.
The Tankwa goat showed an average heterozygosity of 0.367 and a minor allele frequency of
0.249, which was similar to other goat breeds. Low levels of inbreeding were detected for the
Tankwa goats, with an average FIS of 0.001 and FROH of 0.006. The Tankwa goats had an effective
population size of approximately 60, at 12 generations ago, and showed no substructure. These
results indicated that the Tankwa goats is a genetically unique population. The results should be
used to assist in future management decisions to conserve the population without intensive
management intervention.
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(Co)variance components of daily fat and, protein levels and somatic cell count
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The goat dairy industry is presenting an upward trend, due to both the nutritional value of milk
and new consumption habits. This means that, despite the lesser economic importance
compared to other species of dairy ruminants, it has a high social role in certain areas of the
world (certain developing countries or developed countries in the Mediterranean area). They
have a role for the maintenance of the rural population and the environment of the region where
it is exploited: reducing the deterioration of the soil, less chance of fires and keeping many
marginal areas of Europe productive.
Spain is the second largest producer of goat milk and among the native goat breeds of this
country, Florida is the one with the greatest productive potential. This is due to its successful
improvement program of more than 20 years. The increases in production in animals with high
yields resulted in an increase in mastitis problems, which has been reflected in a clear increase
in the somatic cell count (SCC) in the last decade.
Therefore, the objective of this study was to estimate the components of (co) variance for the
level of total daily production of fat and protein and of the SCC throughout lactation and the
number of kiddings, using techniques for this purpose.
For this analysis, data from the lactations of 27,479 Florida goats were used, with a total of
340,654 daily dairy controls recorded in the first 43 weeks of lactation of the first three deliveries
that occurred between January 2006 and November 2019.
Our results show that there is genetic variation in the shape of the lactation curve for the traits
studied (h2 from 0.272 to 0.279 in the case of SCC and from 0.099 to 0.138 in the case of kilos of
cheese extract). The genetic correlations of medium magnitude (-0.304 to -0.477), allow
breeders to establish strategies for the improvement of dairy and cheese aptitude of this breed
and the increase of resistance to mastitis.
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A random regression model was applied to estimate co-variance components and genetic
parameters for growth traits from birth to 150 days of age. Records of 903 local kids over a period
of 16 years were used in this study. The data were first assessed using the SPSS Program to
identify the fixed effects to be included in the model. Year×month, sex×type of birth and dam’s
class weight were classified as fixed effects and dam’s age at kidding as a covariate. Random
effects included in the model were direct additive genetic effect, maternal additive genetic effect,
direct permanent environmental effect, maternal permanent environmental effect and the
residual effect. Estimated co-variance components increased with age for direct effects. The birth
weight had the lowest direct (0.15) and highest maternal heritability (0.4) estimates among the
other age groups. Estimated co-variance components increased with age for direct effects. A
significant maternal effect was found in the pre-weaning stage that decreased in the postweaning stage. Estimated genetic correlations between direct and maternal components
revealed an antagonistic relationship, especially at early ages. For maternal effects, selection
based on weight recorded during the first month of age would be recommended while weights
recorded after 60 days of age would be optimal to select for the direct component. If both
maternal and direct components of weight are to be improved, the antagonistic relationship
between the two components ought to be taken into account, avoiding selection of animals that
improve one trait but adversely affect the other.
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High-precision scanning system for complete 3D goat udder and teat imaging and analysis of
morphological traits
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3Institut Agro Rennes-Angers, France
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Currently, udder scoring for goat udder phenotyping is made by specialized technicians trained
to score 5 udder’s and 4 teat’s traits, only one of which being measured (teat length). It is a hard
work in big flocks, and only done one time in primiparous goats. Recent works underlined a clear
degradation of udder/teat shapes with parity and increasing morphological and functional
unbalances of udders. Thus, to improve genetic selection, we must increase number and quality
of quantitative udder traits measured throughout the productive lifespan of goats.
To achieve this goal, we designed a 3D Scanner device to produce high definition numeric images
of goat’s udder. The device developed is easy to transport in a van and consists of a portable
corridor cage in which goats enter freely. Goats are then blocked 2 minutes maximum, while the
images are taken. We used 3 Intel Realsense depth D 455 cameras mounted on a mobile trolley
situated 60 cm under and on the two sides of the cage and sliding from the front to the back of
the animal in 10 seconds. The cameras have 95 mm between depth sensors which improves the
depth error to less than 2% at 4 m. The image resolution is 1280*800 pixels and real-time scene
capture is done at up to 90 frames/s (900 images/camera/run/animal). 3D reconstruction of
goat’s udder is then generated by merging the multiple 3D point clouds from the 3 cameras in a
single point cloud representation of the udder. Undesired objects (e.g. legs) could be deleted
during a cleaning process, using Metrux2α® software (3DOuest company, Lannion, France). This
step ensures that the point cloud generate a smooth surface on which surface normal vectors
can be estimated.
The first prototype was tested on 40 goats of different parity and allowed very accurate 3D
images measurements (inferior to 1/100 of millimeter) than manual measurements. Automatic
measurement of udder traits is still under development but this scanner is very promising for
future use in the Goat selection scheme.
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In the current context of climate change, genetic characterization of goat genetic resources is
fundamental to their sustainable use, and improvement of global goat production. The adoption
of the Global Plan of Action for Animal Genetic Resources (AnGR), with recent genomic tools have
stimulated several efforts worldwide to document phenotypic and genetic characteristics of
AnGR including goats. However, information on genetic diversity of indigenous AnGR is still
limited in many countries. In Benin, for instance, only the phenotypic diversity of goat population
have been addresed to date. The current study aimed to fill this gap of knowledge by investigating
genetic structure and diversity among West African Dwarf (WAD) goat populations in Benin.
Therefore, 372 individuals from four phytogeographic zones (PZ) (i.e., Coastal, Pobe, Plateau and
Oueme Valley) in Southern Benin were genotyped with 12 multiplexed microsatellite markers.
Different indices including number of alleles, heterozygosity, polymorphic information content
(PIC), fixation index (FST), and individual inbreeding coefficient (FIS) were estimated.
Furthermore, Bayesian admixture model and discriminant analysis of principal component were
applied. Overall, 108 alleles were found with 9 alleles per marker on average. Expected and
observed heterozygosity both ranged between 0.09 and 0.82 with an average PIC of 0.63. The
average FST (0.01) and FIS (0.02) indicate a high genetic diversity in WAD goat population from
South Benin. These findings are supported by the BAM and DAPC results which identified four
subpopulations in the samples. It reflects the lack of breeding policy of goats in Benin, and
highlights interbreeding effects. Urgent strategies of management are therefore required to
support the conservation and sustainable use of Beninese goat resources. However, further study
using SNP arrays are expected to increase knowledge of these valuable AnGR.
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Table 1: Genetic diversity indices calculated for 12 SSR markers in 372 WAD goat dataset sampled
from four Southern phytogeographic zones of Benin
SSR markers
ILSTS11
ILSTS5
MAF065
MCM527
SCRSP9
TCRVB6
INRA023
OARFCB20
OARFCB48
BM8125
CSRD247
INRA063
Mean

NA
7
3
20
6
10
12
10
8
7
9
10
6
9

Scale
266-282
184-190
118-183
153-168
121-147
222-253
197-218
99-119
153-165
111-131
220-249
174-184
-

Ho
0.45
0.09
0.75
0.66
0.82
0.62
0.77
0.64
0.73
0.76
0.82
0.68
0.65

He
0.45
0.09
0.81
0.69
0.82
0.65
0.76
0.70
0.76
0.72
0.81
0.70
0.66

PIC
0.40
0.09
0.79
0.64
0.79
0.62
0.72
0.65
0.72
0.68
0.79
0.65
0.63

FIT
0.00
-0.03
0.08
0.05
0.00
0.04
-0.01
0.08
0.05
-0.06
0.00
0.05
0.03

FST
0.01
0.01
0.02
0.02
0.01
0.01
0.01
0.00
0.01
0.01
0.01
0.02
0.01

FIS
0.00
-0.04
0.06
0.04
0.00
0.03
-0.01
0.07
0.04
-0.07
-0.01
0.03
0.02
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Productive life is an economically important trait directly related to the profitability of dairy
farms; however limited research has been performed on how increasing milk production can
affect longevity in goats. In this study, we analysed the genetic control of longevity, by
considering as phenotype the length of the productive life (LPL) i.e. the number of days
between first kidding and the last known lactation end date or culling. The database was
provided by the National Association of Payoya Goat Breeders. Data consisted of 37,888 LPL
records on 13,608 Payoya females collected between 2000 and 2021. A total of 11,000 does
had completed their productive life while 2,608 (19.16%) does had censored information. The
pedigree included a total of 59,957 animals.
The model included as time-independent effects, the age at first kidding and the combination
between herd, year and season of birth of the doe. As time-dependent the considered effects
were the age at kidding; the combination between herd, year and season of kidding; the withinherd class of milk production deviation; and the combination between lactation number and
stage of lactation. All fixed effects had a significant effect on LPL (P<0.05). Estimation of genetic
parameters was made using a Weibull proportional hazards model with the Survival Kit
software. The estimate of the additive genetic variance was 0.896 which correspond to a
heritability estimate of 0.42 on the original scale. The magnitude of the heritability obtained for
LPL suggests that a substantial response to selection may be expected if longevity is considered
in the selection index of the Payoya breed.
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IMPROVING GOAT
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S02 IS-1 | Mary C. Smith | United States of America | mcs8@cornell.edu
Challenges in the diagnosis and control of diseases of goats
Mary C. Smith
Ambulatory and Production Medicine, Cornell University
United States of America
Some goats are raised in small groups as pets to which the owner is deeply attached, others are
in large herds where the individual animal has relatively little value to the owner and may not
be presented for veterinary evaluation. And in many parts of the world, a few goats provide
much of the family income and improve its nutrition. In each of these scenarios, a correct
diagnosis of the condition of an individual goat should be followed by a careful analysis of why
the problem arose and what should be done to ensure the wellbeing of the rest of the herd (1).
The first challenge is to arrive at a correct diagnosis, under the constraints of economics and
laboratory support available. It is very difficult to diagnosis a condition that one has never
heard of, because of lack of previous experience or development of a new disease in the area.
The free online Consultant computer system (2) provides a very complete sign-based list
applicable anywhere in the world, and even includes toxic plants. A necropsy is also invaluable,
although high ambient temperatures and delayed access to the body will be limiting factors.
The next challenge is to do a careful analysis of why the problem arose and what should be
done to ensure the well-being of the rest of the herd. This will require a thorough
understanding of the disease process, with information obtained from literature searches or
textbooks. Goat owners who consult over the internet with friends or people in distant
countries will often propose diagnoses that are very unlikely, treatments that are illegal or
present a threat to public health, or prophylactic measures that are unavailable where the
goats actually live. Often problems are multifactorial, with nutrition, immune status,
management, and ambient weather conditions all interacting in the pathogenesis. A corrective
surgery, a new dewormer, a stronger antibiotic, a vaccination program or a feed additive will
rarely solve a herd problem. All contributing factors must be considered and addressed if
possible. Examples that will be discussed in this presentation include coccidiosis in late born
kids, cloudy eyes and neovascularization in neonatal goats, and crusts in the nose of many goats
in the same herd.
Around the world, ongoing challenges to the health of goats, many of which will be discussed
during the current conference, include antimicrobial resistance, resistance of internal parasites
to available drugs, changing distribution of diseases linked to climate change, and the
production-limiting effects of infectious diseases such as peste des petits ruminants and goat
pox in regions where vaccination programs are difficult to carry out.
On the individual farm the challenges to goat health often center on inadequate nutrition, as
nutrition will impact the occurrence of metabolic diseases such as pregnancy toxemia or
hypocalcemia; colostrum quality and quantity and thus transfer of passive immunity;
hypoglycemia, hypothermia and floppy kid disease in neonates; and the growth of the weaned
kid to produce a healthy and productive replacement animal. As genetics are also important to
the health of the individual and the herd, owners should be encouraged to cull animals that are
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not productive within the constraints that result from local nutritional and parasitic pressures.
Record keeping is an additional challenge in many herds, where the goats may not have
individual permanent identification, and identifying which animals to cull is very difficult.
For the future, as stated in the preface to the third edition of Goat Medicine, “it is increasingly
evident that practitioners must advocate vigorously with their clients for improved
management practices that will reduce the occurrence of infectious and parasitic diseases and
stress the importance of vaccination and other preventive measures so that when antibiotics
and anthelmintics are truly required to protect goat health, they will be reliably efficacious.”
References
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2. White ME: Consultant - A diagnostic support system for veterinary Medicine. Available at
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Mastitis in goats can be caused by a wide range of pathogens, but not all of them are equally
harmful. Staphylococcus aureus seems to be among the more pathogenic causes of mastitis and
is in comparison to non-aureus Staphylococcus species, associated with a higher SCC, more
clinical mastitis and stronger milk yield reduction and greater zoonotic potential. For these
reasons, Contreras et al. in their review article promote the eradication of S. aureus from small
ruminant herds (A). As S. aureus infections are hard to cure (B), prevention of new infections is
key to improve the udder health status in a herd. Transmission of S. aureus is generally believed
to be contagious in nature, with the infected udder glands as the reservoir and spread from one
animal to another is believed to happen during milking, as milk residues from an infected animal
remain in the milking cluster and may enter the udder of uninfected animals. However, some
evidence suggests that reservoirs of S. aureus other than the udders of herd mates may exist.
Several reports have shown that various body sites can be colonized by S. aureus. Mucosal
surfaces and specifically the nasal cavity are frequently colonized by S. aureus (C). To quantify the
frequency of nasal colonization by S. aureus in goats, I explored the literature using the query
“goat AND staphylococcus AND aureus AND (nose OR nasal)” in title, abstract and keywords in
Scopus. This yielded 38 documents, of which 15 documents from a variety of countries contained
useful data on the prevalence of S. aureus in nasal swabs. Several of these studies aimed to
identify MRSA, but also reported on the prevalence of all S. aureus. If an article also reported on
the prevalence in sheep and/or cows, these data were also extracted. Table 1 shows that the
prevalence is highly variable between studies, which may have to do with the large differences
in methodology to identify S. aureus but possibly also with differences in breed, housing system
and many other factors that differed between these studies. The overall average of nasal carriage
of S. aureus in these articles was 29% (both with and without weighting by sample size), which is
substantially higher than most estimates of positive culture of milk samples in goats.
Interestingly, in most reports that contained data on multiple species, the prevalence in goats
was substantially higher than in sheep and/or cows.
Altogether, the literature shows that many goats are nasal carriers of S. aureus, Mørk et al. (2010)
compared S. aureus isolates by Pulsed-field Gel Electrophoresis and showed that isolates from
the nose were often indistinguishable from isolates from other body sites including the udder
gland (C). Therefore, their conclusion was that colonization of other body sites than the udder
gland may significantly hamper udder health control. More recent work using spa typing of
isolates from the nasal cavity and from milk in the same herd also shows large similarity between
isolates (Exel et al., personal communication). The nasal colonization may therefore be an
additional reservoir for udder infections. It is, however, unclear how frequent transmission
between udder and other body sites occurs and therefore the importance of the nasal
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colonization for udder health remains to be demonstrated. Also, it is not clear by what routes
bacteria from the nose may end up in the udder. In conclusion, research is needed to further
clarify the importance of the high level of nasal colonization in goats and to identify the routes
and incidence of nose to mammary gland transmission. If this research shows substantial nose to
mammary gland transmission, the current paradigm of mastitis control needs to be revised.
Reference

Nasal swabs positive for S. aureus

Country
Goat
N % positive (95%CI)

Sheep
N % positive (95%CI)

Cow
N

% positive (95%CI)

D

India

110

80.9 (72.6 – 87.2)

C

Norway

569

68.9 (65.0 – 72.6)

E

Ethiopia

50

54 (40.4 – 67.0)

F

United States

502

46.2 (41.9 - 50.6)

G

China

72

43.2 (32.6 – 54.9)

H

Iran

44

25.0 (14.6 – 39.4)

78

14.1 (8.1 – 23.5)

79

5.1 (2.0 – 12.3)

I

Ghana

30

23.3 (11.8 – 40.9)

26

0 (0.0 – 12.9)

80

0 (0.0 – 4.6)

J

Germany

300

20.7 (16.5 – 25.6)

K

Tunisia

51

19.2 (10.8 – 31.9)

75

1.3 (0.1 – 7.2)

L

Spain

8

12.5 (0.6 – 47.1)

72

1.4 (0.1 – 7.5)

M

Nigeria

726

12.4 (10.2 – 15.0)

N

Nigeria

400

10.8 (8.1 – 14.1)

500

2.6 (1.5 – 4.4)

O
P
Q

Nigeria
Taiwan
Poland

145
137
569

9.0 (5.3 – 14.7)
8.8 (5.1 – 14.7)
7.3 (6.1 - 8.8)

37

55

29.7 (17.5 – 45.8)

10.9 (5.1 – 21.8)

Table 1: Overview of percentage of nasal swabs positive for S. aureus in goats, and if studied in
the same article, also in sheep or cows.
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Concept of testing pooled equal-volume milk sample to determine the herd-level prevalence of CAE
infection in dairy goat herds
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Department of Infectious Diseases and Preventive Medicine, Faculty of Veterinary Medicine,
University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Calea Manastur 3-5,
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2 Division of Veterinary Epidemiology and Economics, Institute of Veterinary Medicine, Warsaw
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1

Caprine arthritis-encephalitis (CAE) is an important viral disease, caused by a small ruminant
lentivirus (SRLV) and is a major economic problem, for the dairy goat industry. Control programs
are generally based on serological detection of antibodies as an indicator of infection.
Traditionally, blood is used to detect SRLV antibodies. However, obtaining these blood samples
is time-consuming, laborious and expensive.
The objective of this study was to evaluate if a pooled, equal-volume milk samples (EVMS)
created by mixing equal volumes of individual milk samples from seronegative and seropositive
goats, would allow accurate estimation of the within-herd seroprevalence of CAE using a
commercial indirect ELISA (ID Screen MVV-CAEV Indirect Screening test, ID.vet, France).
Two hundred individual milk samples were selected from our database based on their corrected
OD: 100 from goats that tested positive, and 100 from goats that tested negative.
Negative EVMSs (n=93) created to represent a within-herd prevalence of 0% were made by
mixing equal volumes of 100 randomly selected test negative individual milk samples. Positive
EVMSs (n=100) created to represent within-herd prevalences ranging from 1% to 100%
(EVMS%POS), were made by mixing equal volumes of 100 individual milk samples from varying
proportions of test negative and test positive goat milk samples. The optical densities of all 193
EVMS were measured using the indirect ELISA. The regression functions were developed to link
the OD of EVMS with EVMS%POS. The results show that an EVMS made from all lactating animals
in a herd, is characterized by a very strong monotonic relationship between the proportion of
individual milk samples from goats seropositive for SRLV infection in the sample and its OD value
(p<0.001). This positive and linear relationship indicates that it may be possible to use the OD of
EVMS to estimate the proportion of seropositive lactating goats in a herd.
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Fig 1. The relationship between proportion of individual seropositive milk samples out of 100
individual milk samples (EVMS%POS) and optical density of EVMS (ODEVMS) in the indirect ELISA.
The inner green broken line is a 95% confidence interval of the linear regression (green solid line).
The outer green broken line is a 95% prediction interval. Green rectangle depicts the range of
ODEVMS within which the model allows for estimation of EVMS%POS.
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Effect of intramammary administration of lipopolysaccharides in dairy goats at parturition on
performance and immune status of goat kids
Marta González-Cabrera1, Elena Petrosillo12, Mario Salomone-Caballero1, Anastasio Argüello1,
Noemí Castro1, Lorenzo E. Hernández-Castellano1
1Animal

Production and Biotechnology group, Institute of Animal Health and Food Safety, Universidad de
Las Palmas de Gran Canaria, 35413 Arucas, Spain

2Department

of Veterinary Medicine and Animal Sciences, University of Milan, 26900 Lodi, Italy

This study aimed to evaluate the effect of an intramammary administration (IA) of
lipopolysaccharides (LPS) from Escherichia coli (O55:B5) to dairy goats at parturition, on
performance and immune status of goat kids. Twenty healthy dairy goats were randomly
assigned to one of two experimental groups. The treatment (TRT) group (n=10) received an IA of
saline solution (2mL) containing 50 µg LPS per gland immediately after parturition. Similarly, the
control (CON) group (n=10) received an IA of saline solution (2mL) without LPS. A total of 45 goat
kids were immediately removed from the dam after birth and allocated into either the TRT group
(n=19) or the CON group (n=26) based on the experimental group of the dam. They were fed
colostrum from the dam equivalent to 10% of the birth body weight (BW) divided in two meals
at 3h and 12h after birth. After that, animals were fed twice daily with a commercial milk replacer.
Individual milk intake (MI) and BW were measured on d0 (birth), d7, d15, d21 and d30 of life.
Blood samples were taken on d0, d1, d2, d4, d7, d15, d21 and d30. The data was analyzed using
the MIXED procedure from SAS (9.4). The model included IA, time (T) and the interaction between
both (IA×T) as fixed effects. A two-way interaction between IA and time was observed for MI (P AI
x T=0.001). Thus, both groups showed similar MI during the experimental period, except for d7 as
kids from TRT group showed higher MI than the CON group (910±64.0 mL/day and 684±54.8
mL/day, respectively). The IA had no effect on BW. Additionally, the IA did not affect blood IgG
concentration of goat kids (PAI=0.627). In conclusion, the intramammary administration of LPS to
dairy goats at parturition did not affect the performance or immune status of goat kids.
Acknowledgements
This study was funded by ProID2021010035 ACIISI/FEDER, UE.
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Key indicators for kid mortality in dairy goat herds in the Netherlands
I.M.G.A. Santman-Berends1, E. Dijkstra2, P. Vellema2, T. de Haan2, R. van den Brom2
Department of Epidemiology, Royal GD, P.O. Box 9, 7400 AA Deventer, the Netherlands
Department of Small Ruminant Health, Royal GD, P.O. Box 9, 7400 AA Deventer, the
Netherlands

1
2

In the Netherlands, youngstock rearing has become a socio-political topic for the dairy goat
sector. Mortality rates are often referred to as an important indicator for kid welfare. To improve
kid rearing, a better understanding of the rearing process on dairy goat farms is essential. We
therefore aimed to develop key indicators to monitor kid mortality in Dutch dairy goat herds.
Census data were available from all 395 Dutch dairy goat herds from 2016 until and including
2020. Four indicators were defined: mortality risk of newborn kids (≤1 week old), mortality ratio
of kids (>1 and ≤3 weeks old), preweaning mortality (>3 and ≤7 weeks old) and weaned kid
mortality (>7 weeks to 6 months old). Mortality figures were calculated for three subgroups of
dairy goat herds depending on the quality of available data i.e., completeness and correctness of
data. Mortality was highest in the youngest kids and decreased with age. The quality of data was
either classified as good, sufficient or poor in 39%, 49%, and 13% of the 395 herds, respectively.
Herd-level mortality differed significantly between all data quality groups (P<0.001), indicating
an underestimation of mortality in herds with lower data-quality (Table 1). Other factors that
were associated with kid mortality levels included herd size (25% largest herds had lower kid
mortality, P=0.005) and age (43% of mortality occurred in the first month after birth). This study
showed that it is possible to monitor kid mortality, based on routinely collected data.
Nevertheless, data quality should be considered when communicating benchmark values and
individual results back to farmers. Because of an amendment in identification and registration
legislation, from November 2020, all goat kids (born dead or alive) including gender must be
registered individually within 7 days of birth, which is expected to further improve quality of data
and figures. It is recommended that benchmark values are calculated on data from herds with
the highest data quality.
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Table 1. Mean and median results of key indicators for kid mortality determined for each of
the three data quality groups in the first 6 months of life between 2016 and 2020.
Mortality indicator
Mortality risk newborn kids (≤ 1 week old)

Mortality ratio of kids (> 1 ≤ 3 weeks old)
Preweaning mortality (> 3 ≤ 7 weeks old)
Weaned kid mortality (> 7 weeks to 6 months
old)
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Mean (median) per data quality group
Good (39%)
Sufficient (49%)
Poor (13%)
2.0%
(1.1%)
3.6%
(2.2%)
5.7%
(3.2%)
11.0%
(7.0%)

1.3%
(0,11%)
1.8%
(0.6%)
3.1%
(1.5%)
11.2%
(4.9%)

0.03%
(0%)
0.12%
(0%)
0.71%
(0%)
2.3%
(0%)
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A survey on anthelmintic efficacy in dairy goat farms in South East of France
Jacques Devos1, Gilles Bourgoin2, Philippe Thorey3, Slimania Benabed2, Marie-Thérèse Poirel2,
Osmite Berlus4, Lea Masson4, Eric Pardo4, Hervé Hoste4
1 Clinique vétérinaire, 42360 Panissières, France
2 Université Lyon 1, VetAgro Sup, CNRS, UMR 5558, Laboratoire de Biométrie et Biologie
Évolutive, Marcy l’Etoile, France
3 Institut de l’Elevage. Ferme Expérimentale caprine du Pradel - 07170 Mirabel, France
4 UMR Interactions Hôte-Agents Pathogènes, INRAE/ENVT, 31300 Toulouse, France
Corresponding author email: herve.hoste@envt.fr

Goat milk production is an important activity in France. Gastrointestinal nematodes (GINs)
remain a main threat for grazing goats. These worm infections are usually controlled by the use
of synthetic anthelmintics (AH). However, 1) eprinomectin (EPN) is the only molecule currently
available without withdrawal time for milk in goats; 2) GIN AH resistance has increased
dramatically. A survey, based on voluntary participation, was performed on 13 farms of
Auvergne-Rhône-Alpes region to evaluate the efficacy of 2 AH licensed for use in lactating goats:
a benzimidazole (BZ) and an avermectin (pour-on EPN). Firstly, a Fecal Egg Count Reduction Test
(FECRT) were carried out on each farm according to WAAVP guidelines. Three groups of 10 adult
goats each per farm were enrolled: no treatment (Control), treatment orally with oxfendazole
(10 mg/kg LW) (BZ), and treatment with eprinomectin pour-on (1 mg/kg LW) (EPN). The study
was performed in dry goats when indoors in winter. The results indicate GIN resistance to BZs in
11 of 13 farms (84.6%) and a lack of efficacy to EPN pour-on in 10 of 13 farms (76.9%). In a second
step, to confirm true resistance rather than lack of efficacy due to another reason, EPN was given
orally or subcutaneously to goats on 4 farms previously showing a lack of efficacy to EPN pouron. Resistance to EPN was then confirmed in 3 out of 4 farms. Although based on a limited
number of farms, these results suggest 1) the high level of resistance to BZs in dairy goat farms;
2) the lack of efficacy of pour-on EPN, with a confirmation of resistance in 3 farms; 3) the need
to explore alternative options to AHs to prepare an integrated, sustainable control of GINs.
Acknowledgments: This project was funded by the regional project PEPIT ParCap AuRA in
France
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Reductions in faecal egg count of adult goats with natural gastrointestinal nematode
infection using two targeted selective methods: levamisol drench or feed supplementation
María Gabriela Mancilla-Montelongo, Pedro Geraldo González-Pech, Juan Felipe de Jesús
Torres-Acosta
Facultad de Medicina Veterinaria y Zootecnia (FMVZ), Universidad Autónoma de Yucatán
(UADY), México
Recent experiments show supplementary feeding improves resilience and resistance against
gastrointestinal nematode (GIN) infection in goats. We hypothesized that supplementary feeding
can be used as a method to reduce fecal egg counts of lactating Criollo goats at a farm level in a
hot humid environment. This study compared the faecal egg count reduction (FECR) of GIN eggs
in naturally infected adult lactating Criollo goats subject to targeted selective treatment (TST) or
targeted selective supplementation (TSS). The survey was performed over seven months at the
goat farm of the Faculty of Veterinary Medicine (UADY) in Yucatán, México. Study animals grazed
natural vegetation for four hours per day and received concentrate feed daily (14% of crude
protein (CP), approximately 150 g each). The goats (n=72) were examined monthly during the
survey, those with FAMACHA >3, body condition score <2 and faecal egg excretion >750 eggs per
gram of faeces (EPG) were identified (n=34). The latter were allocated to two groups
homogeneously distributed according to their EPG values: dewormed goats (DG, n=17) and
supplemented goats (SG, n=17). The DG goats were individually weighed and treated with
levamisol (12 mg/kg LW, subcutaneous, L-Vermizol® México) and received their normal diet. The
SG animals were not treated but were additionally fed 300 g of the same concentrate feed, for
ten days. Individual faecal samples were obtained on days 14 and 28 after treatment (DG). and
on days 4 and 18 after supplementation ended (SG group). The FECR of DG group was 86.7%
(±78.7-92.3%) at day 14 and 80.6% (±69.6-88.3%) on day 28, suggesting LEV resistance. The FECR
in SG group was 66.1% (±47.1-79.8%) and 34.5% (±0-62.6%) on days 4 and 18, respectively. The
additional supplement in SG group reduced the EPG of most goats, strongly suggesting that TSS
benefits lactating goats by improving resilience.
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S02 O-06 | Anastasio Argüello-Henríquez | Spain | tacho@ulpgc.es
Goat’s milk flow during milking and its relationship with somatic cell count and milk yield and
quality: Implications for subclinical mastitis
Mario Salomone Caballero1, Anastasio Argüello Henríquez1, María del Rosario Fresno Baquero2,
Sergio Álvarez Ríos2, Alexandr Torres Krupij2.
1: Animal Production and Biotechnology Group, Institute of Animal Health and Food Security,
Universidad de Las Palmas de Gran Canaria, Canary Islands, Spain.
2: Canary Agronomic Science Institute, La Laguna, Tenerife, Spain.
The aim of this study was to study the possible correlation between milk flow emission variables
and biochemical parameters of the milk with somatic cell count, to determine if it is possible to
use it as a diagnosis of subclinical mastitis, and so help to improve the Canarian economy and
livestock sector, preventing the EU to apply somatic cell count as a value of quality on goat milk.
Between March 2021 and November 2021, 44 dairy goats (multiparous) belonging to the
different local breeds: Majorera (n=10), Tinerfeña (n=16) and Palmera (n=18) were enrolled in
the study. Goats were milked once a day, in a double 12-stall parallel milking parlour equipped
with recording jars and a low-line milk pipeline (42 kPa, 90 pulses/min, and 60/40 ratio. The
milking routine included machine milking and stripping milking, done by the operator to remove
the remaining milk from the udder before cluster removal; and teat dipping in an iodine solution.
Kinetic milk samples were taken along the lactation using the LactoCorder® (WMB AG) A total of
352 samples were measured. For each sample was measured: total milk yield (MGG), total
milking time (tMGG), maximal milk flow rate (HMG), amount of milk within the first minute
(1MG), strip yield (MNG), time to reach 250 g (tS500), average milk flow (AvMF) and bimodality
(bmod). The milk flow emission curve was determined by the following parameters: Time
ascending (tAN), plateau and decreasing (tPL). Quality parameters were measured including milk
yield (MY), fat (F), protein (P), lactose (L), total solids (TS), somatic cell count (SCC, DCC-DeLaval),
and bacteriology (BC). There are correlations (Spearman) with significance (p<0.05), but Rho
values between SCC and the other variables were very low. In conclusion, this study failed to
identify important correlations between SCC and flow or milk quality parameters in Majorera,
Tinerfeña or Palmera dairy goats. Therefore, future studies are essential to know how other
parameters, like udder morphology, can affect the SCC and BC.
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Study of the relationship between the presence of milk cysts, udder imbalances, udder morphological
traits and somatic cell counts
Renee de Cremoux R. 1,2, Legris M.1, Clément V.1,3, Bailly-Salins A.1, Minier M.1,2
1. French Livestock Institute, 149 Rue de Bercy, 75595 Paris Cedex 12, France
2. Technical Joint Unit “Ruminant Health Management” (UMT PSR)
3. Technical Joint Unit “Genetics for sustainable small ruminant breeding” (UMT GPR)
In France, among the goat breeders on genetic improvement programs, udder scores are recorded
annually on primiparous does. New phenotypes include imbalances of the udder (153,556 records since
2016) and milk cysts (93,663 records since 2018). The objectives of this study were to 1) describe the
frequency and intensity of these new phenotypes, 2) evaluate their associations with udder conformation
traits, 3) determine their impact on milk somatic cell counts (SCC). Udder imbalances are defined using a
4-level grid according to the height difference between udder halves. Milk cysts were described as either
isolated or numerous. The data were compared with information on mammary conformation (9 traits,
each being evaluated on a scale of 1 to 9) and SCC (geometric mean calculated over 250 days of lactation).
In 91.2% (139,982/153,556) of the cases, udder imbalances were absent or very small, with the most
pronounced imbalances (> 10 cm difference between glands) present in only 1.1% (1,660/153,556) of
goats. In terms of type traits, the greatest deficiencies were associated with low udders and poorly
attached udders (fore and rear attachments). As expected, SCC increased with the degree of udder
imbalance, from 589,000 with no or slight imbalance to 1349,000 cells/ml with an imbalance of >10 cm or
more. Milk cysts were recorded in 1.8% (1,714/93,663) of the scored udders. Udders with cysts were
characterized by poor fore attachments. Milk cysts were associated with increased SCC: 646,000 vs.
912,000 cells/ml for no cysts and numerous cysts, respectively. The cause of milk cysts is likely traumatic,
however these findings suggest presence of milk cysts is associated with increased risk of infection
(degraded milking conditions in case of numerous cysts). This study provides initial large-scale information
on new specific udder phenotypes frequencies and their link with udder health.
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Infrared temperature measurement of teats for evaluation of liner-teat interactions during
milking in dairy goats
MARNET Pierre-Guy1, BOUDAYA Marwa1, COQUEREAU Gaelle2
1 Institut Agro Rennes-Angers, France
2 IDELE, France
Goat milking equipment and especially liners, are not designed to fit all the different teat shapes.
Consequently, it is frequent to observe different teat reactions in goats (e.g., congestion,
compression’s rings, redness, pinching, etc…). This study aims to test Infrared temperature (IRT)
technology to evaluate teat tissue reactions of different teat shapes after milking by different
liners.
2 groups of 24 alpine dairy goats were classified in 4 different shapes of udders [globular (G),
conical large and deep (CLD), conical medium (CM) and conical small (CS)], and milked with 2
different liners, for 2 weeks for each liner, using a cross over design. Teat skin temperature (TST)
was recorded before milking and just after cluster removal on apex, barrel and base parts of teats
using an IRT camera (FLIR E-60®).
TST differed significantly between base, barrel, and apex before (35.87, 35.42, 35.08°C+/-0.05
respectively) and after (34.82, 34.65, 33.37°C +/- 0.06 respectively) milking. TST variation differed
significantly (P<0.0001) between teat shapes G, CLD, CM, and CS (-0.72, -0.91, -1.21, -1.77°C +/0.06 respectively). ANCOVA analysis showed a significant) decrease of total TST after milking (1,15 +/-1,17°C) (P<0.0001). This decrease was significantly affected by the liner type (-1.47°C vs 0.85°C +/- 0.043) (P<0.04). Nevertheless, TST variation was lower on the teat barrel than on base
and apex (-0.89°C vs -1.04 and -1.67°C respectively). Interaction between liner type and udder
shape was significant (P<0.05).
A well set-up milking machine, by draining milk, decrease TST in goats. Nevertheless, the
decrease varies between teat parts suggesting an activation of skin blood flow in the barrel part
where properly massaged. Thermal temperature of teats differed by liner and teat type with CLD
teats showing the largest differences.
IRT appears to be useful and sensitive tool to evaluate teat-liner interactions that could be of
value to technician to help farmers when selecting liner type to milk their goats based on teat
shapes.
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S02 O-09 | Joe Smith | United States of America | jsmit604@utk.edu
Therapeutic strategies and clinical management of presumptive cerebrospinal nematodiasis
in six neurologic goats
Jessica Garcia1, Joe S. Smith1, Michael M. Fry2, Pierre-Yves Mulon1
Large Animal Clinical Sciences, University of Tennessee College of Veterinary Medicine, USA
and Diagnostic Sciences, University of Tennessee College of Veterinary Medicine,
USA

1

2Biomedical

Parelaphostrongylus tenuis infection is a cause of cerebrospinal nematodiasis (CN) in goats and
other species. Definitive diagnosis of CN is based on post-mortem findings. Presumptive
diagnosis is often based on finding eosinophilic pleocytosis and excluding other causes of
neurologic signs. Published information regarding P. tenuis infection in goats is scarce. The
objective of this retrospective study was to describe the clinical presentation, diagnostics,
treatment, and outcome in six goats in East Tennessee with presumptive CN. Over a 21-year
period, 88 goats presented to a veterinary teaching hospital for neurologic signs (ataxia, paresis,
proprioceptive deficits), six of which also had an eosinophilic pleocytosis on CSF analysis. Most
cases (5/6) were treated prior to hospital presentation. Common on farm treatments included
non-steroidal anti-inflammatory drugs (3/6), antibiotics (3/6), corticosteroids (2/6),
anthelmintics (3/6), and injectable vitamins (2/6). While supportive therapies varied in hospital,
the anthelmintic consistently used in all cases (6/6) was fenbendazole and all were treated with
an anti-inflammatory drug (NSAID +/- steroids). Four received some variation of physical
rehabilitation while hospitalized including passive range of motion, position changes, side flips,
and time placed in a sling wheeled cart. Self-ambulation without assistance was noted in all goats
at either the time of discharge or follow up. Eosinophilic pleocytosis appears to identify cases
that are responsive to anti-inflammatory and anthelmintic therapy. The prognosis in affected
goats is good, suggesting goats with may have a better prognosis than camelids that present
clinically similar. Additional work is needed to enhance understanding and optimize treatment of
CN in goats CN.
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S02 OP-01 | Daria M. Urbańska | Poland | e.bagnicka@igbzpan.pl
Correlation between acute phase protein gene expressions in blood leukocytes of small
ruminant lentivirus (SRLV)-seropositive and SRLV-seronegative goats
Daria M. Urbańska1, Justyna Jarczak2, Michał Czopowicz3, Marcin Mickiewicz3, Jarosław Kaba3,
Emilia Bagnicka1
1Institute

of Genetics and Animal Biotechnology, PAS, Postępu 36A, Jastrzębiec, Poland
Institute of Experimental Biology, PAS, Ludwika Pasteura 3, Warsaw, Poland
3Division of Veterinary Epidemiology and Economics, Institute of Veterinary Medicine, Warsaw
Univeristy of Life Sciences-SGGW, Nowoursynowska 159c, Warsaw, Poland
2Nencki

We hypothesize that acute phase proteins (APPs) act synergistically during infection. We
determine the APP gene expression correlations: serum amyloid A (SAA), haptoglobin (Hp),
ceruloplasmin (Cp), C-reactive protein (CRP), alpha-1 acid glycoprotein (AGP), fibrinogens (Fbα,
Fbγ), and lactalbumin (LALBA) in blood leukocytes of small ruminant lentivirus seronegative
(SRLV-SN) and SRLV-seropositive (SRLV-SP) goats. Goats were serologically tested for SRLV using
ELISA test. Twelve asymptomatic but SRLV-SP and 12 SRLV-SN goats were selected for the study.
Both groups were identical in breed and parity terms. The samples were collected on the 1st,
30th, 60th, 120th, and 180th day of lactation. Cyclophilin A was used as the reference in RT-qPCR.
Pearson correlations were calculated for groups separately without distinguishing stages of
lactation. In both groups, positive correlations between expressions of many of APPs were found
(Table 1). However, negative correlation were also stated. Fb induces specific inflammatory
functions during viral infections, while Cp plays a role in the inflammation prevention. LALBA
inhibits virus’ transcriptions while SAA propagates the initial acute phase response. Negative
correlation between SAA and Fbγ, and Cp in SRLV-SP goats may mean that SAA promotes virus
proliferation inhibiting Fb and Cp activity. Regardless of infection, expressions of most APPs are
correlated with each other. In SRLV-SP goats, some additional correlations compared to SRV-SN
goats were stated. More investigation is needed but could be hypothesized to be important in
the host’s response to SRLV infection.
Table 1. Correlations between acute phase protein gene expressions in blood leukocytes of SRLV-SN
(above diagonal) and SRLV-SP (below diagonal) Polish dairy goats

Gene name

SAA

SRLV-SP group

SAA
AGP
-0.44**
Cp
-0.49**
CRP
Fbα
Fbγ
-0.30*
LALBA
** p < 0.01; * p < 0.05

AGP
-0.46*
0.84**
0.71**
0.82**
0.81**

SRLV-SN group
Cp
CRP
Fbα
0.82**
0.73**
0.76**
0.87**
0.87**
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0.80**
0.67**
0.67**

0.81**
0.80**
0.64**
0.56**

Fbγ
0.78**
0.81**
0.63**
0.84**

LALBA
-0.38**
0.78**
0.74**
0.88*
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S02 OP-02 | Marilena Bolcato | Italy | marilena.bolcato2@unibo.it
Associations between serum Ig concentration, enzyme activities, growth and survival in
preweaning Alpine goat kids


Marilena Bolcato1, Mariana Roccaro2, Alessandro Tirolo1, Francesco Dondi1, Arcangelo Gentile1, Angelo
Peli2
1Alma Mater Studiorum – Università di Bologna, Dipartimento di Scienze Mediche Veterinarie – Bologna,
Italy
2
Alma Mater Studiorum - Università di Bologna, Dipartimento di Scienze per la Qualità della Vita –
Bologna, Italy


This study examined the association between serum immunoglobulin concentration (IG) and
serum activity of γ-glutamyltransferase (GGT), alkaline phosphatase (ALP), aspartate
aminotransferase (AAT) and lactate dehydrogenase (LDH) for their use as predictors of passive
transfer status in neonatal goat kids. It also aimed to investigate the effect of sex, litter size, dam
parity and birth weight (BW) on IG and the effect of passive transfer status on pre-weaning
growth performance (GP) in Alpine goat kids. Thirty-nine Alpine goat kids (22 males, 17 females)
born to 25 does at one dairy goat farm, were enrolled. Kids nursed their dams in group housing,
until weaned at two months of age. Blood samples were collected 24 hours after birth. Weights
were taken at birth and at weaning. Serum enzyme activities were measured using a clinical
biochemical analyzer. Serum Ig concentration was determined by electrophoresis. Statistical
analyses used Student’s t-test and linear regression (GraphPad Prism (v. 8.2.1)). A moderate to
weak correlation was found between IG and GGT (R2= 0.40; p <0.0001) and IG and ALP (R2= 0.16;
p <0.01). No significant differences in IG between males and females, singlets and twins,
pluriparous’ and primiparous’ kids were found. No association was detected between BW and
IG. Although partial failure of passive transfer (FPT) was diagnosed in 18% of kids, no effects on
morbidity (0%), mortality (0%) and GP were observed. Our results suggest that passive transfer
status in newborn Alpine goat kids can be predicted with little success by measuring the activity
of the above-mentioned serum enzymes; in particular, the GGT values are in contrast to what
has been reported in other species. On the other hand, FTP as measured by IG is not associated
with health and preweaning growth performance of Alpine goat kids in a non-intensive breeding
system that follows best farming practices.
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S02 OP-03 | Noemí Castro Navarro | Spain | noemi.castro@ulpgc.es
Goat colostrum-derived exosomes, a cow comparison perspective: Preliminary results
Noemí Castro1, Marta González-Cabrera1, Alexandr Torres2, Natalia Simón-Betancor1, Juan
Capote2, Lorenzo E. Hernández-Castellano, Anastasio Argüello1
1Animal

Production and Biotechnology group, Institute of Animal Health and Food Safety,
Universidad de Las Palmas de Gran Canaria, 35413, Gran Canaria, Spain
1Unit of Animal Production, Pasture, and Forage in Arid and Subtropical Areas. Canary Islands
Institute for Agricultural Research, 38200, La Laguna, Spain
Exosomes are small membranous vesicles (20-300 nm diameter) found in different biological
fluids such as milk and colostrum. The main function of exosomes is the cell-to-cell
communication and their use in human cancer therapy is nowadays well-known. The role of
colostrum-derived exosomes in immunological processes has been also described. All the
immune components contained in colostrum are crucial for newborn ruminant’s survival, as
there is not enough transfer of these components through the placenta. This study aimed to find
the adequate isolation method and characterize the size of goat colostrum-derived exosomes
compared to those from cows. Twelve colostrum samples collected immediately after
parturition, six from Majorera dairy goats (G) and six from Holstein cows (C), were used to test
four
different
exosomes
isolation
methods
M1:
ultracentrifugation;
M2:
ultracentrifugation+rennet; M3: ultracentrifugation+EDTA; M4: Total Exosome Isolation
Reagent, InvitrogenTM. Polydispersity index (PDI) and exosomes size (ES) were determined using
a Zetasizer Nano ZS (Malvern, UK). The data was analysed using the ANOVA and T-test
procedures from Jamovi (V 2.2). A Tukey test was used to evaluate differences between groups.
Significance was set as P ≤ 0.05. Similar PDI was observed between M1 and M2 being lower
(P<0.001) compared with M3 and M4, in colostrum from both studied species. No differences in
exosomes size were observed between M1 and M2 within species, however colostrum exosomes
diameter was lower in goats compared with cows. Thus, goat colostrum-derived exosomes size
was 126±9.04 nm and 157±7.09 nm, M1 and M2 respectively. Cow colostrum derived exosomes
size was 200±9.43 and 255±11.70 nm, M1 and M2 respectively. In conclusion, although the
colostrum exosomes diameter differs between goats and cows, the ultracentrifugation and the
ultracentrifugacion+rennet seem to be the best methods to isolate colostrum-derived exosomes
in both studied species.
Acknowledgements
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S02 OP-04 | Lorenzo E. Hernández Castellano | Spain | lorenzo.hernandez@ulpgc.es
Effect of intramammary administration of lipopolysaccharides on dairy goats at parturition on
blood, colostrum, and mature milk immunoglobulin G concentration
Marta González-Cabrera1, Okri Fréjus Hans Ohouko 12, Mario Salomone-Caballero1, Noemí
Castro1, Anastasio Argüello1, Lorenzo E. Hernández-Castellano1
1Animal

Production and Biotechnology group, Institute of Animal Health and Food Safety, Universidad de
Las Palmas de Gran Canaria, 35413 Arucas, Spain
2
Research Unit in Applied Microbiology and Pharmacology of Natural Substances, Polytechnic School of
Abomey-Calavi, University of Abomey-Calavi, 01 PO Box 2009 Cotonou, Benin

In newborn ruminants, passive immune transfer (PIT) is essential to obtain protection against
pathogens. This study aimed to increase the permeability of the blood-milk barrier using
intramammary lipopolysaccharides (LPS) in goats at parturition to increase IgG concentration in
colostrum and mature milk. Twenty healthy dairy goats were randomly allocated in one of the
two experimental groups. At parturition, goat kids were immediately removed from dams and
were not allowed to suck colostrum. The TRT group (n=10) received an intramammary
administration (IA) at parturition of saline solution (2mL) containing 50 µg of LPS from Escherichia
coli (O55:B5) per gland. The CON group (n=10) received an IA of saline (2mL per gland) without
LPS. Blood samples were collected from the jugular vein using EDTA tubes at parturition (d0;
before IA), and then at 3h, 12h as well as d1, d2, d4, d7, d15 and d30 relative to IA. Colostrum
samples were collected at 3h and 12h relative to IA. Milk samples were collected on d4, d7, d15
and d30. Immunoglobulin G concentrations were measured using an ELISA commercial kit (Bethyl
Laboratories, Montgomery, TX, USA). Data was analysed using the MIXED procedure from SAS
(9.4). The model included the IA (TRT vs. CON), time (T) and the interaction between both (IA×T)
as fixed effects. Blood IgG concentrations in the TRT group were higher than in the CON group
(4.5±0.26 and 3.7±0.24 mg/mL, respectively; PIA = 0.022). In addition, goats from the TRT group
showed higher IgG concentrations on colostrum compared with the CON group (44.2±5.73 and
28.8±4.91 mg/mL, respectively; PIA = 0.034). No differences on mature milk IgG concentrations
were detected between TRT and CON group (1.0±0.15 and 0.8±0.14 mg/mL, respectively; PIA =
0.281) In conclusion, intramammary administration of LPS increases colostrum IgG
concentrations and may enhance passive immune transfer to the offspring.
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Is somatic cell count a good indicator of the microbiological quality of goat milk? The case in
goats from the Canary Islands
Torres A.1, Asensio-Calavia P.2,3, González-Acosta S.2,3, Peréz de la Lastra J.M.2, Castro Navarro
N. 4, Argüello A.4, Álvarez S.1, Fresno M.1
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Laguna, Spain.
3Escuela de Doctorado y Estudios de Posgrado. Universidad de La Laguna (ULL) Avda. Astrofísico
Francisco Sánchez, SN. Edificio Calabaza-Apdo. 456 38200 San Cristóbal de La Laguna, Spain.
4Animal Production and Biotechnology group, Institute of Animal Health and Food Safety,
Universidad de Las Palmas de Gran Canaria (ULPGC) 35413 Arucas, Spain.
1

Somatic cell count (SCC) is an established indicator of cow milk quality as it predicts subclinical
mastitis. SCC values in goat milk must be interpreted with caution in this species. A limit of
1.5×106 cells/mL has been set in the USA, but there are no specific regulations for SCC in raw goat
milk in Europe. On the other hand, according to European Regulation EC 853/2004, pasteurized
goat milk intended for the manufacture of products must meet the criterion of total bacteria
count (TBC) of ≤1.5×106 UFC/ml. The main objective of this study was to analyze whether there
is a correlation between SCC and the TBC in Canary goat milk. For this purpose, the Canary Animal
Health Laboratory analyzed 414 samples of bulk tank milk of different goat farms for the SCC and
TBC. Of these samples, 85 out of 414 samples were randomly stratified selected on basis of TBC
and SCC for analysis using the VetMAXtm MastiType Multi Kit (Thermo Ficher Scientific,
Warrington, UK) to identify different species and bacterial groups. The mean of TBC and SCC of
the 414 goat milk samples were 6.35x105 ± 8.61x104 and 2.7x106 ± 1.50 x106, respectively. A low
Spearman correlation coefficient was found between TBC and SCC (0.572, P<0.001). Of the 85
samples selected, 96% and 25% were positive or suspect for Staphylococcus non-aureus (NAS)
and Staphylococcus aureus, respectively. Approximately 60% of the samples were positive or
suspicious for E. coli, Enterococcus spp. and the β-lactamase gene. The samples with <5x105 TBC
and <2x106 SCC were negative for E. coli, yeast, Klebsiella spp. Those positive for Corynebacterium
bovis always had > 2x106 SCC. No substantial differences were found between milk samples with
<5x105 or >5x105 TCB, when the SCC were >2x106 for the different bacteria or their groups. In
conclusion, there is no clear relation between SCC and TBC. Further research is needed to find
out more about this relationship and to look for other indicators of the bacterial quality of goat
milk.
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S02 OP-06 | Antonio J. Morales de la Nuez | Spain | morales.delanuez@ipna.csic.es
Characterization of the cathelicidin gene cluster in goats (Capra hircus)
González-Acosta, S.1,2, López, M.R.1, Asensio-Calavia, P. 1,2, Otazo-Pérez, A.1,2, Morales-delaNuez,
A.1, Peréz de la Lastra, J.M.1
1Biotechnology

of Macromolecules Research Group, Instituto de Productos Naturales y
Agrobiología (IPNA-CSIC), Avda. Astrofísico Francisco Sánchez, 3, 38206 San Cristóbal de la
Laguna, Spain
2
Escuela de Doctorado y Estudios de Posgrado. Universidad de La Laguna (ULL) Avda. Astrofísico
Francisco Sánchez, SN. Edificio Calabaza-Apdo. 456 38200 San Cristóbal de La Laguna, Spain

During mastitis, numerous defence proteins are released in the milk, including cathelicidins. This
fact makes it possible to use cathelicidins as mastitis biomarkers. These are a family of
antimicrobial peptides (AMP) that have been described in numerous animal species, including
goats. They are part of the innate immune system and act against a wide range of microorganisms
and may also have other biological activities. Cathelicidins are a diverse AMP family and they
have been classified according to the secondary structure of the mature peptide. Thus, we find
α-helices, β-hairpin, and extended structures (proline-arginine-rich or tryptophan-rich). In
general, the cathelicidins are present in the genome forming a cluster. This gene cluster is known
in other ruminants such as sheep or cows, but in goat the gene cluster has not been described,
although there are several cathelicidins studied. Our aim is therefore to define the goat
cathelicidin cluster using bioinformatics tools analysing the reference goat genome. We found
that all cathelicidins in the genome, specifically on chromosome 22, are grouped in a cluster. This
has a size of ≈75Kb and all cathelicidin genes are aligned in a reverse way. We found eight
cathelicidin genes, and two cathelicidins that appear to have been reduced to pseudogenes. The
average size of the cathelicidins was 1719 bp and ranged from 1309 to 1956 bp for CATH1 and
CATH3, respectively. The first cathelicidin in the cluster, MAP34B, had a CAP -18 domain in the
mature peptide, an LPS-binding domain characteristic of mammals. Four were proline-argininerich, while the rest had an α-helix structure in their mature peptide. In goats, we did not find a
tryptophan-rich cathelicidin such as indolicidin, described in the cow. The genes flanking this
cluster are NME6 and CDC25A, respectively. In addition, we also found several partial RT _like
genes near these flanking genes.
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Relationship of electrical conductivity with udder health status and somatic cell count in
different dairy goat breeds
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Lithuanian University of Health Sciences, Faculty of Animal Science, Department of Animal
Breeding, Kaunas, Lithuania
2
Vytautas Magnus University, Faculty of Natural Sciences, Department of Biology, Kaunas,
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3
Small Community "Research Gamma", Kaunas, Lithuania
4
Lithuanian University of Health Sciences, Faculty of Animal Science, Institute of Animals Rearing
Technology, Kaunas, Lithuania
The study estimates the relationship of somatic cell count (SCC) with electrical conductivity (EC)
of goat milk during different phases of milking. The research was carried out in one herd of goats
2-5 months in milk (lactation number 3.7±0.09 (breeds = Czech White Shorthaired (CWD)
(n=138), Saanen (S) (n=50), Anglo Nubian (AN) (n=34) and Alpine (A) (n=48)). Milk production was
measured using an electronic milk flow meter (Lactocorder® WMB AG, Switzerland). EC (mS/cm)
was measured: beginning peak level of the electrical conductivity (ELAP), beginning peak
difference of the electrical conductivity (ELAD), step in the electrical conductivity (ELST), level
difference of the electrical conductivity (ELND), maximum electrical conductivity of strip yield
(ELMNG), electrical conductivity at highest milk flow (ELHMF) and maximum electrical
conductivity after reaching the highest milking speed (ELMAX). The EC was compared on parity
(primiparous versus multiparous) and mastitis risk index (MRI =1 < 1,000 X 103 cells/mL; 2 ≥ 1,000
X 103 and ≤ 2,000 X 103 cells/mL; and, 3 > 2,000 X 103 cells/mL of milk). Primiparous goats had
higher ELAP, ELAD, ELST, ELND, ELMNG than multiparous from 0.02 mS/cm, ELAP(P=0.05) to 0.29
mS/cm, ELST (P=0.02). Meanwhile, ELHMF and ELMAX were higher (P<0.01) in multiparous goats,
at 0.34 and 0.36 mS/cm, respectively. All EC parameters were higher in CWD, S, and AN goats
with higher MRI. ELHMF and ELMAX of goats with MRI=3 was MRI=1 (0.06-0.07 mS/cm) and
MRI=2 (0.07-0,12 mS/cm), respectively (P<0.05). Almost all (except ELAD) indicators of EC had
significant positive correlations with SCC. In CWS goats, SCC correlation was highest with ELMNG
(r=0.279; P<0.01) and ELHMF (r=0.290; P<0.01).In S goats, SCC correlation was highest with
ELHMF (r=0.353; P<0.01) and with ELND (r=0.381; P<0.01). In AN goats, SCC correlation was
highest with ELMAX and ELAP respectively r=0.454 and r=0.501 (P<0.01). The results confirm that
parameters of electrical conductivity can be one of the methods for detection of elevated SCC
and improvement of goat udder health.
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S02 OP-08 | Giovanna Meli | Italy | giovanna.meli@unimi.it
Association of oxidative stress biomarkers with metabolic parameters in dairy goats during
the periparturient period

Giovanna Meli, Valentina Fumo, Giovanni Savoini, Guido Invernizzi
Department of Veterinary Medicine and Animal Science, University of Milan, Lodi, Italy

Transition period in dairy goats is characterized by changes in metabolic and immune functions
and often is related to the development of oxidative stress, defined as the imbalance between
reactive oxygen species (ROS) production and total antioxidant capacity. The objective of this
study was to investigate the response of periparturient dairy goats to oxidative stress
determining changes in ROS, serum antioxidant capacity (SAC) and oxidative stress index (OSi;
ROS/SAC) and to evaluating the relationship of these oxidative biomarkers to selected metabolic
biomarkers (total cholesterol, triglycerides, beta-hydroxybutyrate (BHB) and non-esterified fatty
acids (NEFA)). Blood samples were collected from 32 secundiparous Alpine dairy goats (average
daily milk production: 3.93 ± 1.23 L) from a commercial herd in Como area (Italy) at dry-off,
kidding and 30 days in milk. Results are shown in Table 1. NEFA and BHB concentrations increased
due to the adipose tissue mobilization. None of the goats showed signs of subclinical or clinical
pregnancy toxaemia, and the concentration of BHB always ranged from 0.3 to 0.5 mmol/L, far
below the subclinical ketosis threshold of 0.8 mmol/L. There was a positive correlation between
BHB and NEFA (rho: 0.485 p <0.01) suggesting a stronger association between these markers in
small ruminants than in dairy cows. Moreover, NEFA showed a tendency to be positively
correlated with ROS (rho: 0.191 p <0.06) and was positively correlated with OSi (rho: 0.219 p
<0.03). These findings suggest that oxidative biomarkers could be considered to detect goats at
risk of developing metabolic disorders and accordingly monitoring the variations of NEFA. As
expected, OSi was positively correlated with ROS (rho: 0.405 p <0.01) and negatively correlated
with SAC (rho: -0.707 p <0.01), therefore changes in ROS and SAC concentration might affect
oxidative status of dairy goats during peripartum.
Table 1. Selected metabolic parameters and oxidative stress biomarkers of secundiparous Alpine
dairy goats during pregnancy and lactation (n=32)
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Dry-off

Partum

30 DIM

Total cholesterol (mmol/L)

2.72 ± 0.10

1.98 ± 0.10**

2.58 ± 0.10

Triglycerides (mmol/L)

0.32 ± 0.01**

0.15 ± 0.01

0.18 ± 0.01

NEFA (mmol/L)

0.21 ± 0.04

0.55 ± 0.04**

0.32 ± 0.04

BHB (mmol/L)

0.33 ± 0.02

0.44 ± 0.02**

0.32 ± 0.02

ROS (Carr. U)

160.91 ± 6.99

183.13 ± 6.99*

174.36 ± 6.99

SAC (umol HClO/mL)

433.81 ± 28.89

434.87 ± 28.89

450.78 ± 28.89

0.40 ± 0.03

0.50 ± 0.03*

0.42 ± 0.03

OSi (Carr. U/ (umol HCLO/ml)

*P<0.05,**p<0.01 indicates significant difference at that sampling period.
DIM = days in milk; NEFA = non-esterified fatty acids; BHB = betahydroxybutyrate; ROS = reactive
oxygen species; SAC = serum antioxidant capacity; OSi = oxidative stress index.
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S02-P01 | Patricija Klibavičė | Lithuania | patricija.klibavice@lsmu.lt
Seroprevalence in Lithuanian goat herds of small ruminant lentivirus infection, the
cause of caprine arthritis encephalitis
P.Klibavičė, J. Raibikis, A.Šalomskas, T.Kupčinskas, S. Petkevičius
Department of Veterinary Pathobiology, Veterinary Faculty, Lithuanian University of
Health Sciences, Kaunas, Lithuania
Caprine arthritis-encephalitis (CAE) is a viral disease of goats caused by small ruminant lentivirus
(SRLV) of Retroviridae family. CAE is widespread worldwide and most infected animals remain
subclinically affected. However, seroprevalence of CAE virus in Lithuania requires more study.
The purpose of this study is to determine the seroprevalence of CAE in Lithuania.
Dairy goat farms having at least 10 animals (older than 6 months) were selected by the voluntary
participation in this research from different regions of Lithuania. Goats for testing were selected
randomly or by presence of clinical symptoms of arthritis or respiratory disorders. 10-15 whole
blood samples were collected from each farm using blood collection tubes with clot activator.
Blood serum was investigated by enzyme-linked immunosorbent assay (ID Screen® MVV/CAEV
Indirect screening test). Results of serological tests were used for statistical analysis.
A total 172 blood serum samples from goats were investigated by ELISA test. It was shown that
38 (22.1%) of samples were seropositive (95% CI: 16.5-28.9). It was determined that in different
farms the seroprevalence of CAE was significantly variable. The range of seroprevalence in
tested blood samples of different farms was broad: from 0 to 100% . In 9 of 15 investigated goat
farms there was at least one seropositive animal, those herds were considered CAE virus
infected.
The study has shown that CAE virus infection is quite common and endemic in Lithuania. The
further and more detail study of CAE virus infection distribution in Lithuania goat farms should
be performed.
Acknowledgements
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S02-P02 | Lindawati Doloksaribu | Indonesia | doloksaribu@unud.ac.id
Hematological parameters of Etawah crossbred goats reared in three feeding systems
by smallholder farmers in Serangan Village Bali Province Indonesia
Lindawati Doloksaribu1, Made Dewantari1, I Made Juliartawan2, Peter Murray3
Udayana University, Jimbaran Campus Badung, Bali, Indonesia, 80361
Practitioner
3University of Southern Queensland, Toowoomba, Queensland, Australia, 4350
1

2Veterinary

Smallholder farmers in Serangan Village have been rearing Etawah crossbred (PE) goats for four
generations with their goats housed only at night, while during the day goats graze and browse
freely in public areas. These browser goats have the potential to be hit by cars, killed by wild
dogs, poisoned, or infected by parasites. The objective of this study was to determine the
hematological parameters; that was used to set up development health strategies for improving
goat production in Serangan Village, Bali Province. Three goat farms reared each 8, 18 and 30
goats that were fed with forage, forage+probiotics, and forage+silage, respectively. Data were
collected through direct observations that was conducted from January to March 2020. Each
farmer housed their goats, of different ages, as determined by their dentition, as a single group,
with water available ad libitum. Goats were fed forage that grow naturally in this coastal area
and included mangrove that contains biologically active antibacterial compounds. Each day goats
were fed forage 10% of their body weights, and one goat farmer added probiotics to the goat’s
drinking water, and another farmer fed dwarf elephant grass silage at 10% of their forage
consumption each day. Goats fed with odot silage resulted in the lowest level of RBC (0.52 ± 0.06
x106/µL), haemoglobin (6.95 ± 0.18 g/dL), haematocrit (19.07 ± 0.66 %), and monocytes (10.50 ±
0.77 %), except for the neutrophils (46.27 ± 1.87 %) that was the highest level (P<0.05) (Table 1).
In contrast, feeding with forage resulted in the highest level of RBC (1.51 ± 0.11 x106/µL),
haemoglobin (11.41 ± 0.35 g/dL), haematocrit (32.50 ± 1.27 %), and monocytes (15.50 ± 1.50 %)
except for the neutrophils (36.00 ± 3.62 %) that was the lowest level (P<0.05). All goats reared
in Serangan Village were considered healthy.
Table 1. Mean ± SEM of WBC, RBC, haemoglobin, haematocrit, monocytes, eosinophils,
lymphocytes, and neutrophils based on feeding systems i.e., Forage, Forage + Probiotics, Forage
+ Odot silage of 56 PE goats reared in Serangan Village, Denpasar, Bali
Hematological
parameters

Feeding systems
Forage
Forage + Probiotics
Forage + Odot silage
(n=8)
(n=18)
(n=30)
FAMACHA© score
1.00 ± 0.09a
1.00 ± 0.06a
1.13 ± 0.05a
WBC (x103/µL)
17.37 ± 1.59a
19.16 ± 1.06a
16.72 ± 0.82a
6
a
b
RBC (x10 /µL)
1.51 ± 0.11
0.91 ± 0.07
0.52 ± 0.06c
a
b
Haemoglobin (g/dL)
11.41 ± 0.35
9.18 ± 0.24
6.95 ± 0.18c
a
b
Haematocrit (%)
32.50 ± 1.27
24.89 ± 0.85
19.07 ± 0.66c
a
a
Monocytes (%)
15.50 ± 1.50
14.33 ± 1.00
10.50 ± 0.77b
a
a
Eosinophils (%)
8.00 ± 1.65
6.06 ± 1.10
4.47 ± 0.58a
Lymphocytes (%)
40.50 ± 3.56a
39.39 ± 2.37a
38.43 ± 1.84a
Neutrophils (%)
36.00 ± 3.62a
40.22 ± 2.41a
46.27 ± 1.87b
Means in a row with different superscripts differed signiﬁcantly at the P < .05 level.

All goats
(n=56)
1.04 ± 0.04a
17.75 ± 0.69a
0.98 ± 0.05b
9.18 ± 0.15c
25.48 ± 0.56d
13.44 ± 0.65e
6.17 ± 0.72f
39.44 ± 1.55gi
40.83 ± 1.58hi
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S02-P02 | Elena Plamenova Stefanova | Spain | elena.plamenova101@alu.ulpgc.es
Histopathological grading of paratuberculosis lesions in naturally infected goats
Plamenova Stefanova E1, Paz-Sánchez Y1, Quintana-Montedeoca MP3, Quesada-Canales O1,2,
Espinosa de los Monteros A1,2, Fernández A1,2, Rivero M1,2, Pérez V4, Andrada M1,2
Institute of Animal Health and Food Safety, Faculty of Veterinary Medicine, University of Las
Palmas de Gran Canaria, Spain
2 Department of Morphology, Faculty of Veterinary Medicine, University of Las Palmas de Gran
Canaria, Spain
3 Department of Mathematics, University of Las Palmas de Gran Canaria , Spain
4 Livestock Health and Production Institute(ULE-CSIC), León, Spain
1

Paratuberculosis (PTB) is a chronic enteric disease which causes considerable production losses
in the goat industry worldwide. It is caused by Mycobacterium avium subsp. paratuberculosis and
is characterised by granulomatous enteritis and/or granulomatous lymphadenitis. This study
aims to apply histological grading of PTB lesions in naturally infected goats. Samples were
collected during post-mortem examination of 33 adult goats with PTB-associated signs from 4
affected farms on the Canary Islands. Mesenteric lymph node (MLNs) lesions were classified as 0
(no lesions), I (initial), II (solid), III (minimal necrosis) and IV (necrosis and mineralization). The
lamina propria (LP) and the Peyer’s Patches (PPs) of the ileocaecal valve (ICV) were graded
separately in terms of severity (mild, moderate and marked) and distribution (focal, multifocal
and diffuse) of the lesions. Kendall´s Tau-b test was used to analyse the correlation between the
variables (Table 1). Lesions consistent with paratuberculosis were observed in 81.8% (27/33) of
the cases. Bacterial culture or qPCR targeting IS600 were performed for MAP confirmation in
31/33 animals, being 15/31 positive and 16/31 negative. In MLNs, grade IV was the most frequent
(66.7%; 22/33) and the most severe (32.4%; 11/33), with a positive correlation. The PPs were
evaluated in 28 animals, 53.6% (15/28) of which presented PTB-compatible lesions of mild
severity (42.9%; 12/28) and multifocal distribution (35.7%; 10/28) with a positive correlation
between the evaluated criteria. The LP was affected in 39.4% (13/33) of the cases by mainly mild
lesions (36.4%; 12/33) with multifocal distribution (36.4%; 12/33), with a confirmed positive
correlation. Both the LP and the PPs were affected by mild lesions in 28.6% (8/28) of the cases
existing good correlation between the severity grades. The present findings and statistical
associations agree with previously described data of experimental infection studies and provide
new insights on PTB pathogenesis in naturally infected goats.
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Table 1. Summary of histopathological grading of PTB-lesions in goats with PTB-associated
symptoms

MLNs A
(n=33)

Most
frequent
Most
severe
LP
(n=33)

ICV B
PPs
(n=28)

Grade IV
(Necrosis and
mineralization)
Grade IV
(Necrosis and
mineralization)
Mild
Multifocal
Mild
Multifocal

66.7%
(22/33)
32.4%
(11/33)
36.4%
(12/33)
36.4%
(12/33)
42.9%
(12/28)
35.7%
(10/28)

0.705*
(p-value=0.001)

0.960*
(p-value=0.001)
0.893*
(p-value=0.001)

(A) Severity of lessions according to Wangoo et al, 2005.
(B) Severity and distribution of lessions according to Krüger et al., 2015
*Kendall´s Tau-b (positive correlation)
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S02-P03 | Ferenc Pajor | Hungary | pajor.ferenc@uni-mate.hu
Effect of marine algae supplementation on certain udder health parameters of dairy goats
Ferenc Pajor, István Egerszegi, Péter Póti, Ákos Bodnár
Hungarian University of Agriculture and Life Sciences, Institute of Animal Husbandry,
Department of Animal Husbandry and Animal Welfare
There is increased interest in the feeding marine algae (e.g., Schizochytrium limacinum) to
ruminants. Marine algae supplements are a good source of long-chain polyunsaturated fatty
acids (LC-PUFA), such as docosahexaenoic acid (DHA). DHA fatty acid has an anti-inflammatory
effect, which may enhance the mammary gland secretory activity against mastitis pathogens. The
aim of this study was to evaluate the effect of the marine algae on milk somatic cell count (SCC),
and the prevalence of pathogen bacteria in the raw milk of multiparous Alpine goats. Twentyeight confinement-housed dairy goats (days in milk (DIM) 161 ± 3.61) were randomly allocated
to two groups which were balanced for DIM, parity, time of kidding and rearing period, and had
no signs of clinical mastitis. The control group (C) received 1500 g alfalfa hay and 600 g
concentrate daily (n=14); the experimental group (MA) received additionally to the concentrate
10 g/head/day marine algae (n=14) for the duration of the experiment (15 weeks).. Individual
milk samples were taken weekly (before treatment, then 1st, 2nd, 3rd, 4th and 5th weeks) at evening
milking. The SCC was determined using the LactoScan SCC apparatus and log transformed. Milk
samples were cultured for identification of minor and major mastitis pathogens (bacterium
species), using conventional methods, including Gram staining, colony morphology, and
hemolysis patterns. At pretreatment, the prevalence of udder pathogens and the log SCC were
not different between C and MA groups (36% and 29%, P=0.365). No major mastitis pathogens
were identified in any milk samples. The MA group had significantly lower milk SCC (P<0.001) and
the presence of udder pathogens (P<0.001). Mean log SCC and presence of udder pathogens
were 5.73 log cells/mL and 31% in the C group, while these values were 5.34 log cells/mL and
10% in the MA group, respectively. It can be concluded that marine algae supplementation
decreased the somatic cell counts and reduced the prevalence of mastitis bacteria pathogens in
milk.
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S02-P04 | Adriana Györke | Romania | adriana.gyorke@usamvcluj.ro
Epidemiology and drug resistance of gastrointestinal strongyles in goats from central
Romania
Gianluca D’Amico, Bianca-Irina Tucă, Viorica Mircean, Adriana Györke
Parasitology and Parasitic Diseases Department, Faculty of Veterinary Medicine, University
of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania
Gastrointestinal (GI) strongyles cause important economic losses in goats worldwide, including
Romania. Recently, anthelmintic resistance (AR) to macocyclic lactones and benzimidazoles in a
Romanian goat farm was first reported. This study aimed to identify the species of GI strongyles
infecting goats from farms in central Romania and to determine presence of AR in a subset of
those farms. The study was conducted between November 2020 and May 2021 in five randomly
selected herds of goats located in Cluj and Alba counties. Faecal samples were collected before
and 14-days after anthelmintic treatment from 15-20% goats (n=73; 55 adults and 18 young
goats). The degree of anemia was assessed using the FAMACHA© system. The fecal samples were
analyzed by coproparasitological methods (McMaster and coprocultures). The species of GI
strongyles were identified by PCR on third-stage larvae. A faecal egg count reduction test (FECRT)
was performed in 3 herds: Herd (H) 1 (autumn) and 2 (spring) were treated with oral albendazole
10 mg/kg, and H2 (autumn) and H3 (spring) with pour-on eprinomectin 1 mg/kg. Fifty-eight
(89.2%) of 73 goats were infected with GI strongyles with a mean EPG of 676 (±684). After
anthelmintic treatment, the prevalence (77.5%) of GI strongyles decreased by 11.8%, and the
average EPG was 811 (±1138). The FAMACHA© scores were 3.3 (± , and 3.27 (±0.78) before
and after anthelmintic treatments respectively. Haemonchus contortus, Haemonchus placei,
Teladorsagia circumcinta, Tricostrongylus colubriformis, Cooperia oncophora and
Oesophagostomum venulosum were identified by PCR.
AR was present to albendazole in H1 (52% reduction) and H2 (-37% reduction), and to
eprinomectin in H2 (30% reduction) and H3 (-83% reduction). This is the second report of AR in
GI strongyles in goats from Romania. These results underline an urgent need for reevaluation of
deworming programs and the implementation of in vitro studies as FEC, egg hatch test and larval
development test before deworming in any small ruminant herd in our area.
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S02-P05 | Adriana Györke | Romania | adriana.gyorke@usamvcluj.ro
Alternative treatment for the control of lice infestation in goats
Mircea Coroian1, Erzsébet Varga2, Viorica Mircean1, Mihaly Fazakas3, Adriana Györke1
1Parasitology and Parasitic Diseases Department, Faculty of Veterinary Medicine, University of
Agricultural Sciences and Veterinary Medicine Cluj-Napoca, Romania
2
Department of Pharmacognosy and Phytotherapy, Faculty of Pharmacy, University of Medicine,
Pharmacy, Sciences and Technology of Târgu Mureș, Romania
3SC Promedivet SRL, Romania
The study aimed to evaluate the efficacy of an herbal formula (HF) in the control of lice infestation
in goats. The study was performed between June and September 2019 on a small herd of twenty
goats. The HF is a hydroalcoholic extract obtained from Asarum europaeum (European wild
ginger), Lavandula (lavender), Artemisia absinthium (wormwood), and Tanacetum vulgare
(tansy). The HF was analyzed by liquid chromatography-tandem mass spectrometry (LC-MS). All
goats from the herd were evaluated for the presence of lice. This was done by macroscopic
examination of the skin, and coat brushing followed by the examination of the hairs and scales
to the magnificator. There were applied three treatments at fourteen days intervals by spraying
the HB on the entire body of all goats. Before each treatment and seven days after the last
treatment, the goats were brushed for five minutes. The collected samples were examined under
the magnificator, and the lice counted.
The goats presented an infestation with both chewing and sucking lice. The average number of
chewing lice before treatment was 31.5 (±21.1). After the first treatment, the number of chewing
lice decreased by 82.8 percent [5.4(±5.6)], and by 96.0 percent [1.3(±1.2)] after the third
treatment (p=0.001). The treatment with the HF did not affect the number of suckling lice during
the study period. The average number of sucking lice before treatment was 1.0 (±0.9), and their
number increased to an average of 6.5 (±13.7) before the second treatment. The HF evaluated
in this study had high insecticide activity against chewing lice and can be used as an alternative
treatment, especially during the lactation period and on organic farms.
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S02-P06 | Zuzana Sztankóová | Czech Republic | sztankoova@seznam.cz
Genetic variability at the cluster of differentiation 14 (CD14) gene by PEA in dairy Czech goats
Genetic variability at the cluster of differentiation 14 (CD14) gene by PEA in dairy Czech goats
Zuzana Sztankóvá, Jana Rychtářová, Michala Brzáková, Michal Milerski
Zuzana Sztankóvá, Jana Rychtářová, Michala Brzáková, Michal Milerski
Institute of Animal Science, Department of Molecular Genetics, Přátelství 815, 104 00 Prague 10
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of Czech
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Science, Department of Molecular Genetics, Přátelství 815, 104 00 Prague 10

Uhříněves, Czech Republic
The aim of the present study was to evaluate genetic variability at the CD14 locus in dairy goats
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Figure 1. Genotype combination CCCGGGGT at position: 1344bp, 1325bp, 1371bp, 1248bp in
CD14 locus.
Figure
1. Genotype combination CCCGGGGT at position: 1344bp, 1325bp, 1371bp, 1248bp in
CD14 locus.
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Pharmacokinetics of subcutaneous esomeprazole in goats
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Department of Large Animal Clinical Sciences, College of Veterinary Medicine, University of
Tennessee, Knoxville, TN, USA
2Department of Biomedical Sciences, College of Veterinary Medicine, Iowa State University,
Ames, IA, USA
3
Department of Biomedical and Diagnostic Sciences, College of Veterinary Medicine, University
of Tennessee, Knoxville, TN, USA
4Department of Veterinary Microbiology and Preventive Medicine, College of Veterinary
Medicine, Iowa State University, Ames, IA, USA
1

Hospitalized goats are at risk abomasal (gastric) ulcers, but there is a lack of pharmacokinetic
studies for proton pump inhibitor drugs, such as, esomeprazole in goats. The objectives for this
study were to estimate plasma pharmacokinetic parameters for esomeprazole in adult goats
after intravenous (IV) and subcutaneous (SC) administration. Esomeprazole was administered to
5 adult goats in a crossover fashion at doses of 1 mg/kg IV or 2 mg/kg SC. Plasma samples were
collected over 36 h and analyzed via reverse phase HPLC to determine concentrations of
esomeprazole and esomeprazole sulfone. Pharmacokinetic parameters were derived via
noncompartmental analysis. Following IV administration, plasma clearance, elimination half-life,
C0, and volume of distribution of esomeprazole were estimated at 1050 mL/min, 6 min, 2324
ng/mL, and 9649 mL, respectively. After SC administration elimination half-life, Cmax and Tmax
of esomeprazole were estimated at 29 min, 1038 ng/mL, and 22 minutes respectively.
Esomeprazole was rapidly eliminated from plasma after both IV and SC injection in goats. The
elimination half-life in goats appears to be shorter than reported in dogs, as well as less than that
reported for pantoprazole in goats. Additional pharmacodynamic investigations are needed to
determine the efficacy of esomeprazole on abomasal (gastric) acid suppression in goats.
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S02-P08 | Sebastian Alessandro Mignacca | Ireland | sebastian.mignacca80@gmail.com
Goat endoparasitic infections in dairy goats extensively farmed on the island of Sardinia, Italy
Mignacca Sebastian Alessandro1, Porcu Francesca2, Fiore Filippo2, Tamponi Claudia2, Meloni
Luisa2, Pasini Cinzia2, Knoll Stephane2, Sini Maria Francesca2, Varcasia Antonio2, Cavallo Lia2,
Dessì Giorgia2, Scala Antonio2
Department of Agriculture, Food and the Marine, Backweston Campus, Ireland
Department of Veterinary Medicine, University of Sassari, Italy

1
2

This study aimed to assess the prevalence of endoparasitic infections in extensive dairy goat
farms in Sardinia and to evaluate differences in the parasitic fauna of different age categories.
The survey was carried out from March 2019 to April 2021 and involved 217 goat farms (50-100
animals/farm). A total of 352 pooled fecal samples, 256 from adult goats and 96 from
replacement goats (6-18 months), were examined using the FLOTAC ® technique (egg detection
limit of 4 eggs per gram (EPG)) and fecal egg count (FEC) was determined. The chi-square test
was performed for the statistical comparison between the prevalence found in adult and
replacement goats. Eimeria spp. were found in 92.2% of adult pools and 95.8% of replacement
(2=0.94; P=0.33) (n=5 goats per pool). Gastrointestinal nematodes (GIN) were detected in 75.8%
of adult goats and 51% of replacement (2=19.98; P<0.0001). Bronco-pulmonary nematodes
(BPN) were found in 51.2% of adults and 14.6% of replacement (2=38.58; P<0.0001). Trichuris
spp. was confirmed in 51.2% of adults and 46.9% of replacement (2=0.51; P=0.47). Skrjabinema
ovis was found in 26.2% of adults and 18.8% of replacement (2=0.09; P=0.14). Nematodirus spp.
affected the 22.3% of adults and 7.7% of replacement (2=0.87; P=0.35). Strongyloides papillosus
was present in 3.5% of adults and 2.1% of replacement (2=0.11; P=0.73). Moniezia spp.
parasitized the 14.5% of adults and 10.4% of replacement (2=0.98; P=0.32). Instead, regarding
the liver and rumen flukes, Dicrocoelium dendriticum in 12.9% and 5.2% (2=3.51; P=0.06),
Fasciola hepatica in 0.8% and 1% (2=0.00; P=1.00), and Paramphistomatidae in 9.8% and 2.1%
(2=4.78; P=0.028), were found in adult and young animals, respectively. The details on EPG
mean intensity for the parasites detected are reported in Table 1. According to the results, the
genus Eimeria spp. appears the most widespread parasite. Among helminths, GIN and Trichuris
spp. are the most prevalent, both in adults and replacements. In conclusion, adult goats appeared
as the most infected age group, although significant differences were found only for GIN, BPN
and Paramphistomatidae.
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Table 1. Level of endoparasite infection in adult (n=352 pools) and replacement (n=96 pools) dairy
goats, reared extensively in Sardinia, Italy.
Replacement goats
Prevalence %
Mean EPG / LPG
SD
Adult goats
Prevalence %
Mean EPG / LPG
SD

GIN

BPN

NEM

STR

TRI

SKR

FAS

DIC

PAR

51.0
213.9
399.7

14.6
60.6
91.3

17.7
12.0
15.2

2.1
38.0
36.8

46.9
62.2
127.6

18.8
45.8
97.8

1.0
12.0
NA

5.2
10.4
8.3

2.1
8.0
5.6

75.8
453.3
680.2

51.2
70.04
111.2

22.3
10.2
9.6

3.5
10.2
11.7

51.2
27.8
60.9

26.2
71.4
186.2

0.8
14.0
14.1

12.9
15.15
16.4

9.8
35.7
75.3

Prevalence % = percentage of pools positive; EPG = eggs per gram; LPG = larvae per gram; SD =
standard deviation; GIN = gastrointestinal nematodes; BPN = bronchopulmonary nematodes;
NEM = Nematodirus spp; STR = Strongyloides papillosus; TRI = Trichuris spp; SKR = Skrajabinema
ovis; FAS = Fasciola hepatica; DIC = Dicrocoelium dendriticum; PAR = Paramphistoatidae (rumen
fluke)
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Comparative study between Ziehl–Neelsen stain and immunohistochemistry in different
severity grades of paratuberculosis-induced histopathological lesions in naturally infected
goats
Plamenova Stefanova E1, Paz-Sánchez Y1, Quintana-Montedeoca MP3, Quesada-Canales O1,2,
Espinosa de los Monteros A1,2, Fernández A1,2, Rivero M1,2, Pérez V4, Andrada M1,2.
Institute of Animal Health and Food Safety, Faculty of Veterinary Medicine, University of Las
Palmas de Gran Canaria, Spain
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2 Department

of Morphology, Faculty of Veterinary Medicine, University of Las Palmas de Gran
Canaria, Spain

3

Department of Mathematics, University of Las Palmas de Gran Canaria , Spain
Health and Production Institute (ULE-CSIC), León, Spain

4 Livestock

Paratuberculosis (PTB) is a chronic emaciating disease caused by Mycobacterium avium subsp.
paratuberculosis (MAP) affecting domestic and wild ruminants worldwide. The main PTBinduced pathological lesions are granulomatous enteritis and/or lymphadenitis. The present
study compared Ziehl-Neelsen stain (ZN) for acid-fast bacillus (AFB) and the polyclonal antibody
(in-house, kindly provided by Pérez V.) immunohistochemistry (IHC) for MAP antigen (Ag)
detection, in formalin-fixed paraffin-embedded caprine tissue samples. Complete necropsies
were performed on 33 adult goats with PTB signs. Mesenteric lymph nodes (MLNs) and
ileocaecal valve (ICV) sections were stained with hematoxylin-eosin. MLNs lesions were graded
using the Wangoo et al., 2005 method and the ICV lesions were classified as per Krüger et al.,
2015, evaluating separately the lamina propia (LP) and Peyer´s Patches (PPs). Results for ZN and
IHC (ZN/ IHC) staining suggested MAP positivity in 70%/72.8% of MLN samples, 42.5%/45.5% of
LP samples, and 50%/50% of PP samples. Grade IV lesions were the most frequent in MLNs
(66.7%; 22/33) in which AFB were detected by ZN in 81.8% (18/22) and MAP Ag by IHC in 90.9%
(20/22) with differences in the intensity of the reaction. The LP presented PTB-compatible
lesions in 39.4% (13/33) of the cases of predominantly mild severity (92.3%, 12/13) and MAP
pathogens were detected in all 13 cases by both IHC and ZN. The PPs were present in 28/33 of
the samples and lesions were detected in 53.57% (15/28) of mostly mild severity (80%; 12/15),
with positivity by ZN in 75% (9/12) and by IHC in 83.3% (10/12) of cases. A positive correlation
was demonstrated between ZN and IHC MAP detection levels in all lesion grades in both MLNs
and ICV (Kendall´s Tau-b, p=0.001). Thus, we conclude that the IHC is a valuable complementary
technique to the routinely used ZN stain, for accurate diagnosis of PTB in goats.
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Malignant neoplasms in goats in Sicily (Italy) - with particular regard to perineal squamous cell
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Neoplasms in small ruminants are considered uncommon, and their incidence is variable in
different reports. In goats, viruses, chemical and physical agents, alongside with genetic factors,
lack of skin pigmentation, and age are considered potential etiologies or risk factors.
The purpose of the study is to describe malignant neoplasms diagnosed in goats in Sicily (Italy)
from January 2009 to June 2022. Suspected neoplasms were collected at the slaughterhouse,
during necropsies, or biopsied. Clinical data were collected. Gross and histological examinations
were performed. On selected animals with perineal neoplasms (n=28), virological investigations
(PCR amplification, rolling circle amplification, electron microscopy, and serum neutralization)
for papillomavirus, parapoxvirus and caprine herpesvirus on tissues and blood were also
conducted. Papilloma/fibropapilloma (benign neoplasms) were excluded from this study. The
affected animals aged 2-9 year old, were female with one male, and were mainly local breeds
(Maltese, Girgentana, Ionica and Messinese). A total of 67 malignant neoplasms were detected.
Specifically, 59 squamous cell carcinomas (SCCs) (57 located in female’s perineum, 1 in the skin
udder, 1 in the ear), all non-pigmentated animals; six melanomas (five at the base of horn; one
with metastases in lung, meninges and bones, 1 in the ear); and 2 sarcomas (1 at the base of
horn, 1 in the neck skin) were diagnosed. Virological investigations were negative in all the
samples. SCCs were the most frequently reported neoplasms followed by melanomas. Lack of
skin pigmentation is an important risk factor. Although SCCs tested negative for Papillomavirus,
further investigation on a greater sampling is advised to evaluate the potential role of this virus
in the goat SCC’s pathogenesis. Based on this study, the occurrence of goat neoplasms could be
underestimated. An increased surveillance on goat skin neoplasms is recommended in order to
better know their incidence and etiological factors.
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Blood biochemical parameters reference intervals for Arbia goats in North-Eastern Algeria
Sofia Amel Allaoua1, Djahida Mahdi1,2 , Aicha Zerari1 , Asma Berkani1& Salim Rouar3
1 Department of Nature and Life Sciences, Faculty of Exact Sciences and Nature and Life
Sciences, Larbi Ben M’hidi Oum El Bouaghi University, Oum EL Bouaghi, ALGERIA.
2 Laboratory of Animal Ecophysiology, Department of Biology, Faculty of Sciences, University
Badji Mokhtar-Annaba, Annaba, ALGERIA.
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This research was aimed to establish reference intervals of some blood parameters in Arbia
goats, reared under a traditional system in the semi-arid region of Algeria at different stages of
production. The study was conducted on 131 clinically healthy Arbia female goats. Heparinized
blood samples were collected from the animals via jugular venipuncture before pregnancy
(n=30), during pregnancy (n=56), and during lactation (n=45). Samples were spun, plasma
removed and stored at -20o C until analyzed by automatic biochemical analyzer. Results were
compared with reference published values (Table 1). The mean plasma concentrations of
glucose, albumin, globulin and alanine aminotransaminase were within published normal
values; however, urea values (100% of samples), creatinine and AST were lower but total
protein values were higher. Cholesterol values were lower only at open and dry status. A
reference value for triglycerides was not cited in the reference used*. In conclusion, reference
intervals of the selected blood parameters in Arbia goats in the semi-arid region were
determined. The obtained results can be used to control the nutrition and health status of
these animals according to the reproductive phase.
Table 1. Physiological status of Arbia goats aged between 2-4 years and blood biochemical
levels
Physiological Stages
Parameter

Open and dry
(n=30)

Pregnant
(n=56)

Lactating
(n=45)

Glucose (g/l)
Creatinine (mg/l)
Urea (g/l)
Cholesterol (g/l)
Triglycerides (g/l)
Total Protein (g/l)
Albumin (g/l)
Globulin (g/l)
ALT(U/l)
AST (U/l)

0.53 ± 0.08
5.6 ± 0.66ab
0.4 ± 0.06cb
0.75 ± 0.14
0.36 ± 0.08a
72.3 ± 6.56ab
33.5 ± 3.35
30.5 ± 17.0
15.0 ± 3.00
74.3 ± 6.48

0.54 ± 0.12
7.26 ± 3.21a
0.3 ± 0.1a
0.81± 0.3
0.34 ± 0.17a
71.8 ± 6.81a
33.2 ± 4.43
38.5 ± 7.96
14.9 ± 5.32
57.6 ± 26.4

0.54 ± 0.08
6.01 ± 2.37b
0.34 ± 0.11b
0.85 ± 0.23
0.26 ± 0.15b
75.3 ± 6.68b
34.1 ± 7.61
41.7 ± 7.61
16.8 ± 7.1
78.3 ± 25.2

Reference
Range
Kaneko et al,
2008*
0.5-0.75
10-18
0.64-1.28
0.8-1.3
64.0-70.0
27.0-39.0
27-41
6-19
167-513

ALT = alanine aminotransaminase. AST = aspartate transaminase.
Results are expresses as mean ± standard deviation
Means in the same row with different superscript letters are significantly different (p<0.05).
* Kaneko J, Harvey J and Bruss M (2008) Clinical biochemistry of domestic animals. © Academic
Press, USA.
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Angora goats acclimatization to new habitats: is it a long lasting immunological concern?
Diana Olah1, Aurel Vasiu1, Emoke Pall1,2, Carmen Dana Şandru1,2, Constantin Cerbu1,
Gheorghe Brudașcă1, Adrian Potârniche1, Gheorghița Duca,2, Emilia Ungureanu1, Marina
Spînu1,2
1University

of Agricultural Sciences and Veterinary Medicine, Department of Infectious
Diseases, Cluj-Napoca, Romania
2Institute of Research and Development for Montanology Cristian-Sibiu, Romania
Angora goats, specialized for intensive mohair production show a certain degree of immune
suppression and an increased sensitivity to stressful factors, including microbial diseases,
which further amplify the immune damage. This research aimed at monitoring the dynamics
of the specific cell mediated response over time in Angora goats (n=47) subject to
acclimatization from Mediterranean to temperate climate and change from intensive to
extensive raising technology. Heparinized blood samples were drawn upon arrival (n = 12),
and two months (n=12), two (n=13) and five years (n = 10) later, respectively. An in vitro
leukocyte blast transformation test (LTT) in two variants (control and phytohaemagglutinin –
PHA, 2µl/well supplemented) was performed on all blood samples. Growth induced glucose
consumption was quantified using the ortho-toluidine test. The LTT index calculated versus a
glucose standard suggested that the transportation stress induced a significant (32.3%,
p<0.05) (table 1) decrease compared to the physiological specific cell mediated response of
the species (86.94%). Two months later, the stimulation of the leukocytes further decreased
to 27.4% of the physiological value, paralleled by the weak response to PHA (p<0.001), which
indicates a poor protective cell mediated and antibody-producing function of the
lymphocytes. About seventy per cent of the protective capacity was regained only 5 years
after the relocation (table 1). These results indicate a very slow immune acclimatization to a
new habitat for the breed and raise the concern for the environmental microbiological risks
faced by the farmers, urging the use of immune stimulating products and enhanced
biosecurity measures on the farms.
Table 1. Stimulation indices (%) of the lymphocyte transformation test in Angora goats
acclimating to change in climate and management (n=47)
Mean
SD
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Arrival
Control
PHA
58.86
55.71
9.018
9.141

2 months
Control
PHA
23.82
27.52
16.889
15.63

2 years
Control
PHA
38.30
39.04
10.271
17.085

5 years
Control
PHA
58.48
60.65
11.886
10.834
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Plant extracts interaction with environmental factors in influencing immune status in
goats
Diana Olah1, Carmen Dana Șandru1,2, Pall Emoke1,2, Emilia Ungureanu1, Adrian Potârniche1,
Constantin Cerbu1, Gheorghiță Duca2, Marina Spînu1,2, Aurel Vasiu1
1Department

of Clinical Sciences - Infectious diseases, University of Agricultural Sciences and
Veterinary Medicine, Str. Manastur no.3-5, Cluj-Napoca, Romania
2Institute of Research and Development for Montanology Cristian-Sibiu, Romania
Appropriate immunity is essential in preserving the health of goats in different raising
technologies, involving a variable, potentially pathogenic microbiome. Medicinal plants found
on pastures could be therefore an immune-enhancing resource. This study assessed the
effects of plant extracts on cell-mediated immunity in goats, depending on the season
(winter/summer) and raising system (summer pasture - winter barn(P), and zero grazing
andrestrained –(R)).
Blood was seasonally sampled from equal numbers (n=24) of mixed breed female goats aged
2 to 6 years, from both P (6 households) and R (6 farms). Neutrophil:lymphocyte (N:L) ratios
were calculated as stress indicators (panoptic stain). An in vitro leukocyte blast
transformation (LTT) test was performed using phytohaemagglutinin (PHA) and alcoholic
extracts of Equisetum palustre, Avena sativa, Achillea millefolium, Capsella bursa-pastoris,
Symphitum officinale, Taraxacum officinale and Salvia officinalis. Lymphocyte transformation
test (LTT) indices (%) were compared to untreated controls, using residual glucose
concentration measurements (ortho-toluidin method) against a glucose standard (100mg/dl).
The statistical significance of the differences between the groups was interpreted (Student’s
t test).
Stress levels were much higher (p<0.001) in R when compared to P (N:L ratio=1.087±0.591,
and 0.452±0.251 respectively). Significant (p<0.05-p<0.001) differences between LTT indices
for different plants and summer/winter were seen in both groups. While R LTT indices were
higher during the winter and lower in the summer (84% to C. bursa-pastoris and 37% to A.
millefolium), in P the responses were reversed (65% to T. officinale and 81% to S. officinale).
The cell-mediated responses to plant extracts were mainly negatively influenced by restraint
and hot season. Some of the plants exerted stimulating effects, with possible future use as
immune modulators.
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Identification and antimicrobial resistance profiling of bacterial mastitis pathogens from dairy
goats in Pakistan
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Department of Veterinary Medicine, University of Veterinary and Animal Sciences, Lahore54000 Pakistan
2
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Mastitis is an economically important disease of dairy goats. The inappropriate use of
antimicrobials leads to the development of resistance in mastitis-causing bacterial pathogens.
The objective of this study is to identify profiles of antimicrobial resistance of bacterial isolates
responsible for mastitis in dairy goats. For this, milk samples were collected from 60 mastitic
goats from the surrounding villages of UVAS Ravi Campus Pattoki, and were subjected to bacterial
identification according to the procedures described by the National Mastitis Council Inc., USA.
Mastitis was diagnosed based on visible and palpable changes in udder and milk. Bacteriological
examination revealed that six different isolates from mastitic milk samples were Escherichia coli
(13/60, 21.7%), coagulase negative Staphylococci (CoNS) (12/60, 20%), Bacillus spp. (11/60,
18.3%), Staphylococcus aureus (10/60, 16.7%), Citrobacter freundii (7/60, 11.7%), and Klebsiella
pneumoniae (3/60, 5%). Identified bacterial isolates were tested for antimicrobial susceptibility
by the disk diffusion method on Mueller Hinton agar. Results of the study demonstrated that
Gram-negative bacterial mastitis pathogens (E. Coli, Klebsiella spp., and Citrobacter spp.) were
more resistant against commonly used antimicrobials than Gram-positive bacteria (S. aureus,
CoNS, and Bacillus spp.) (Table-1). Antibiotics such as penicillins, tetracyclines, aminoglycosides,
quinolones and macrolides are commonly used for the treatment of mastitis and other diseases
in dairy. Since antibiotics can be purchased without a prescription in Pakistan, most farmers treat
their animals themselves without considering the correct dosage and duration. This has
aggravated the emergence and spread of resistance. Therefore, strategies employing the
judicious use of antimicrobials are needed. The results of this study can serve as guidelines for
veterinarians in choosing the most suitable antibiotic and provide baseline information for
devising strategies to minimize antimicrobial resistance.
Table 1. Antimicrobial resistance profile of bacterial mastitis pathogens in dairy goats
Antibiotics
Amoxicillin
Amoxicillin + clavulanic acid
Ampicillin
Ciprofloxacin
Enrofloxacin
Cefotaxime
Tylosin
Gentamycin
Oxytetracycline
Novobiocin
Streptomycin
Lincomycin
TMR + Sulphadiazin
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S. aureus
30
20
60
0
0
20
0
20
30
0
0
60
20

Bacterial mastitis pathogen resistance (%)
E. coli
CoNS
K. pneumoniae
C. freundi
76.92
50
100
100
76.92
0
100
100
76.92
50
100
28.57
0
0
0
0
53.84
0
0
0
69.23
0
0
14.28
100
0
100
100
69.23
0
0
0
84.61
0
0
0
30.76
0
100
42.85
0
50
0
0
100
66.66
100
100
30.76
0
0
0

Bacillus spp.
36.3
27.2
36.3
18.8
18.8
63.6
9.09
18.8
63.6
18.8
18.8
27.2
27.2
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Goat cognition and its implications for goat welfare
Christian Nawroth
Research Institute for Farm Animal Biology, Institute of Behavioural Physiology, Dummerstorf,
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Over the last decades, our knowledge on the cognitive capacities of non-human animals (i.e.,
their ability to acquire, process, store and use information) has increased considerably. However,
quite often only a small number of showcase species/taxa (such as primates and dogs) are the
focus of attention, while studies on the cognitive capacities of farm animals, with billions in
number kept worldwide, are underrepresented. As a detailed understanding of the perceptive
and cognitive abilities of farm animals is necessary to understand their normal behavioural
expressions and to avoid exposing them to mental distress, an approach towards the cognitive
capacities of farm animals is also crucial for progress in animal welfare-related topics.
Unsurprisingly, knowledge of how farm animals perceive and interact with their environment is
thus of major importance for a range of stakeholders, from citizens to politicians to cognitive
ethologists to philosophers.
In this presentation, I want to address how test paradigms from fields such as cognitive ethology
and comparative psychology have been successfully transferred to farm animals, particularly
goats, paving new ways forward for investigating their mental capacities. I will highlight examples
of goats’ learning abilities and physico-cognitive capacities, i.e., their ability to comprehend their
physical environment and understand causal relationships. Increasing our knowledge in this area
will facilitate efforts to adjust husbandry systems and enrichment items to meet the needs and
preferences of small ruminants. Furthermore, I will present research on goats’ socio-cognitive
capacities, highlighting specifically how goats perceive and use information from handlers. These
socio-cognitive capacities can impact human-animal interactions during management practices
and promote ethical considerations on how to treat farm animals in general.
Finally, I will provide an overview how information from fundamental research on goat cognition
can be specifically implemented for a variety of welfare-related issues, ranging from the
appropriate use of cognitive enrichment to refining human-animal interactions. I will highlight
previous examples from other farm animal species on how fundamental cognitive research has
been implemented in a more applied setting and will highlight applied future avenues in the field
of goat behaviour and cognition.
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Figure: Illustration of the test setup during a visual discrimination learning task. © Nordlicht/FBN.
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No hoof, no goat - Hoof care and goat welfare
Gosia Zobel
AgResearch Ltd., Hamilton, New Zealand
Animal welfare hinges on three ethical considerations: The animal is able to lead a natural life by
using its natural adaptations, they feel well, and they are able to function normally both
physiologically and behaviourally (Fraser et al., 1997). Keeping these in mind, any system we put
a goat into should promote natural behaviour and ensure the goat experiences its life well, while
at the same time meeting any production goals. Goats are naturally adapted to harsh and rugged
environments, and their hooves show this; their hoof structure is instrumental to their ability to
climb and cover long distances in rocky environments (Zobel et al., 2019). Commercial systems
have been built around ease of management and production, not the natural adaptations of
goats.
It is therefore unsurprising that a key welfare concern for commercially reared goats is their
hooves. The hooves of indoor housed dairy goats can grow nearly 5mm/month (Deeming et al.,
in press), and recent unpublished work suggests it can be nearly twice this for young goat kids.
Conversations with farmers suggest that typical trimming frequencies range anywhere from one
to four times a year, however, given the rate of hoof growth, if goats are not given the
opportunity to wear their hooves down, hoof overgrowth will occur. Poor hoof maintenance has
been linked to various welfare compromising outcomes such as reduced activity (Zobel et al.,
2016), compromised weight distribution (Prado et al., 2022), hoof lesions (Sailer et al., 2021) and
lameness (e.g., Anzuino et al., 2010).
There are various factors we can pay attention to that may contribute to improved goat hoof
health. First, goats naturally gravitate towards hard (Sutherland et al., 2017) and elevated
surfaces (Zobel et al., 2018). Therefore, while it is typical to provide uniform flooring and soft
bedding for indoor housed goats, considering zones where goats have access to various surfaces,
including abrasive and raised ones, can contribute to natural hoof wear. Second, in extensive and
natural settings, goats travel great distances (e.g., reviewed by Zobel et al., 2019). Arguably,
commercial systems could be set up to encourage more walking. For instance, in dairy systems,
the milking parlour could be at a greater distance from the main barn, and concrete races
(preferably with some interactive/climbing components) could be created that allow the goats
to self-manage their return from the parlour to their pen. Furthermore, if space allows, indoor or
outdoor spaces could provide access to abrasive climbing surfaces, or goats could be provided
with abrasive substrates (e.g., sand bedding). Third, our visual observations suggest that genetic
differences exist between individual goats’ hoof conformation; therefore, there is a massive,
largely untapped, research opportunity in examining the genetics behind good hoof health.
Lastly, hoof trimming is an instrumental part of managing goats. Trimming has immediate effects
on hoof and bone angles and shifts weight distribution from the heels to the front of the hoof
(Prado et al., 2022). Observational evidence suggests that trimming methodology could use a
refresh, including consideration for the way it is done (e.g., shears versus grinding), its timing
(e.g., beginning early in life) and for how much the goats are allowed to contribute to the process
(e.g., extensively managed goats naturally wear their own feet).
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Goats are a unique farm animal in the sense that their natural behaviour could greatly contribute
to making our management of their feet easier – we need to however be prepared to set them
up properly for the task. If we consider housing, exercise, contributing genetics, and match that
with proper trimming, we can ensure that we meet our ethical obligation to ensure they feel and
function well, ultimately promoting improved goat welfare.
Anzuino, K., Bell, N. J., Bazeley, K. J., & Nicol, C. J. (2010). Assessment of welfare on 24 commercial
UK dairy goat farms based on direct observations. Veterinary Record, 167(20), 774–780.
https://doi.org/10.1136/vr.c5892
Deeming, L. E., Beausoleil, N. J., Stafford, K. J., Webster, J. R., Cox, N., & Zobel, G. Evaluating the
long-term conformation and hoof growth effects of starting hoof trimming at 5 months of
age in New Zealand dairy goats. Journal of Dairy Science, in press.
Fraser, D., Weary, D. M., Pajor, E. A., & Milligan, B. N. (1997). A scientific conception of animal
welfare that reflects ethical concerns. Animal Welfare, 6(3), 187–205.
Prado, V. C. M., Bassoto Filho, J., Yasuoka, M. M., Ollhoff, R. D., Gallo, S. B., & Birgel Junior, E. H.
(2022). Effect of trimming of overgrown and deformed claws in goats on morphometric
measurements.
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Rearing female goat kids with their dams in French farming systems: description of farmers’
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In French systems, goat kids are usually reared separately from their dams for sanitary and
economical reasons. However some farmers allow female replacement goat kids to suckle their
dams. As this practice is not well understood, a national telephone survey was conducted in 2021.
The objectives of this survey were to describe the diversity of practices and to identify
motivations, benefits and drawbacks of this practice.
Forty farmers, who practiced dam-rearing of kids, were interviewed. Median herd size was 62
goats (12-500), with 52.5% (21/40) of farms organic, and 82.5 % (33/40) processed the milk onfarm. Farmers indicated the following reasons for dam-rearing replacement kids: personal or
ethical values (42.5 %), integration or learning of kids within the herd or rearing a maternal breed
(35%), saving time and/or improving comfort at work (32.5%). When asked weaning age, the
responses were: ≤ 75 days (32.5% (13/40)); between 75 and 150 days (32.5% (13/40)); > 150
days or kids are spontaneously weaned by dams (35% (14/40)).
Benefits perceived by farmers regarding this practice were reported as follows: pleasure at work
(75%), effective gain of time or comfort (65%), better integration of kids within the herd (55%),
kid grow well (52.5%) and goats and kids’ welfare (50%). However, between 20 and 33% (8-13/40)
of farmers reported negative aspects of the practice, specifically that goat kids were wild,
increased time was required for specific tasks (separation of kids at milking, more time spent with
kids…) and loss of milk availability for processing. The perception of the impact of the practice on
certain health aspects was difficult to interpret due poor hindsight from farmers on this issue.
In conclusion, this study was based on farmers’ perceptions. Trials are necessary to actually
measure benefits and risks of this practice, especially on animal health, behaviour and
performance.
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S03 O-02 | Melissa Moggy | Canada | jspooner@modelcare-inc.com
Overhauling a 20-year-old Code of Practice for the Care and Handling of Goats in Canada
Jeffrey Spooner1, Melissa Moggy2
National Farm Animal Care Council, Goat Code Manager, Canada
National Farm Animal Care Council, Goat Code Research Writer, Canada

1
2

The National Farm Animal Care Council (NFACC) is a Canadian organization that brings together
diverse stakeholders to develop Codes of Practice for the care and handling of farm animals.
Codes developed through NFACC represent domestically developed guidelines for responsible
care and serve as the national understanding of animal care requirements and recommended
practices. Codes are developed in accord with a standardized Code Development Process and
require consensuses. Completed Codes provide a basis for animal care assessment programs and
are frequently referenced by name within provincial animal welfare legislation. From 2019-2022,
a multi stakeholder Code Development Committee (CDC), working in close conjunction with an
international committee of goat scientists, completed an exhaustive overhaul of Canada’s 2003
Code of Practice for the Care and Handing of Goats. This presentation will provide an overview
of the process and subsequent outcomes of the new Code. Audience members will learn about
the composition of the CDC, the wide range of multi-sector-related interests addressed, and how
such a diverse array of stakeholders successfully collaborated to reach a consensual agreement.
The presentation will also highlight the new Code content addressing myriad care and handling
related protocols associated with goat accommodations, feed and water, health, pre-transport
planning, husbandry, emergency planning, and on-farm euthanasia. Delegates will be briefed on
the important contributions made to the Code by the members of the Goat Code Scientific
Committee. Working in close accord with the CDC from the outset, the science Scientific
Committee provided substantive review summaries of current literature related to key welfarerelated topics. These included end-of life management, lameness, natural behaviours, optimizing
kid health, painful procedures, and space allowances. Areas where additional research is needed
were also identified. The Scientific Committee Report was published in 2020
[https://bit.ly/3a8XB4p].
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S03 O-03 | James-Patrick Crilly | United Kingdom | james.crilly@larkmead.co.uk
Use of a ketamine/xylazine/butorphanol combination for anaesthesia of goat kids for
disbudding
James-Patrick Crilly
Larkmead Veterinary Group, Ilges Lane, Cholsey, Oxfordshire, OX10 9PA, UK
Disbudding is an act of veterinary surgery in the UK, and must be performed under anaesthesia.
It is commonly performed under general anaesthesia. There is a relatively limited range of
permitted general anaesthetic agents in food-producing animals. Further to work on the efficacy
of a ketamine-xylazine (KX) mixture administered at 9.8 and 0.04 mg/kg respectively (presented
to meetings of the ECSRHM and ISVA previously), modifications were made to the anaesthetic
mixture. This study was a clinical audit of the efficacy of the modified protocol.
Goat kids were anaesthetised for hot-iron disbudding by the administration of a mixture of
ketamine, xylazine and butorphanol (KXB) at 8.9, 0.04 and 0.09 mg/kg respectively. Whether the
mixture was administered by intramuscular or intravenous administration was determined by
farmer preference. The anaesthestic quality was scored as in previous reports: Good (G),
Vocalised (V), Moved (M) or both (VM) in response to hot-iron disbudding. The proportions of
kids with G vs non-G anaesthesia for this mixture were compared to those obtained on the same
farms using previous protocols using Fisher’s exact test on www.socscistatistics.com.
The KXB mixture produced a smaller percentage of non-G anaesthesia than the KX mixture when
both were administered at the same dose rate (0.1ml/kg) IM (p <0.00001), but not IV (p=0.3001).
Even if the KX mixture were administered IM at a higher dose rate, the KXB mixture was better
(p<0.00001). This difference was present if data from the two largest participating farms were
analysed singly.
In conclusion, the KXB mixture should be used instead of the KX mixture when anaesthetising
kids for hot-iron disbudding by IM injection. If IV injection is performed it offers no advantage.
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S03 O-04 | Anastasio Argüello | Spain | tacho@ulpgc.es
The relationship of level of pain and facial expressions (grimace) in goat kids
Carolina Trujillo-Ortega, Marta González-Cabrera, Lorenzo Hernández-Castellano, Anastasio
Argüello, Noemí Castro Navarro
Animal Production and Biotechnology group, Instituto Universitario de Sanidad Animal y
Seguridad Alimentaria, Universidad de Las Palmas de Gran Canaria, Spain
Society concerns about how animals are reared for animal production are increasing. The five
freedoms for animal welfare include clearly “Freedom from pain, injury or disease”. But animal’s
pain is not easy to measure, that’s why grimace scales have been implemented. The aim of the
present study was to observe the relationship between facial expressions (grimace scales) and
the level of pain in goat kids. Sixty Majorera goat kids (30 males and 30 females) between 1 to 20
days were enrolled in the study and divided into three groups according to pain level (pain level
was evaluated by an expert veterinarian). Animals’ heads were photographed and long and short
eye distances were measured using Adobe Photoshop tools (CC 2017, 18.1.0). The mouth angle,
the nose angle seen in profile and the nose angle seen from the front were obtained through the
online
software
RULER
(Polytechnic
University
of
Valencia,
Spain,
https://www.ergonautas.upv.es/herramientas/ruler/ruler.php). Normality of data were
confirmed, and Spearman correlations determined between degree of pain and facial
measurements using RStudio Version 1.1.463 (RStudio Inc., Massachusetts, USA). The Spearman
correlation between pain degree and long eye distance, short eye distance, mouth angle, profile
nose angle and front nose angle were 0.51 (p<0.001), 0.65 (p<0.001), 0.20 (p=0.117), -0.18
(p=0.156) and -0.38 (p<0.002), respectively. Long and short eye distance showed correlations >
0.5 suggesting that they could be a good indicator of pain in goat kids. However, both correlations
were positive, indicating that the eye area is bigger and does not show the normal eye tightening
(present in mouse and rats). More studies of the correlation between facial expressions and pain
are necessary in goats because it is good tool for welfare evaluation by farmers and veterinarians.
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S03 O-05 | Sameer Mabjeesh | Israel | sameer.mabjeesh@mail.huji.ac.il
The effect of environmental enrichment on aggressive and affiliative behaviour of dairy goats
kept indoors
Lirona Tsin1, Roi Mandel2, Chris Sabastian3, Sameer J. Mabjeesh3
1Koret

School of Veterinary Medicine, Hebrew University, Israel
of Veterinary and Animal Sciences. University of Copenhagen, Denmark
3Animal Sciences, The Robert H Smith Faculty of Agriculture, Food and Environment, Hebrew
university, Israel
2Department

Goats kept in intensified dairy farms are commonly housed in barren environments characterized
by high stocking density, which may lead to boredom and increased levels of aggression. We
aimed at assessing the effect of two enrichment sources, a stationary grooming brush and a stage
(i.e., on which goats could stand or lie underneath), on the frequency and duration of aggressive
and affiliative behaviours in goats. Thirty-five goats, kept in 6 groups of similar size and structure,
were included in the study (2 groups of lactating goats, dry goats, and doelings). Each of the six
groups was subjected to four experimental conditions in a random order (a repeated measures
design): stationary brush, stage, stationary brush & stage, and non-enriched environment
(control). For each condition, following 4 days of habituation, behavioural indicators of
aggression (e.g., head butting) and affiliative behaviour (e.g., allogrooming) were scored during
6 consecutive days, for 30 minute per group per day, following morning feeding. Linear and
generalized linear mixed-effects models were used for statistical analysis. The occurrence of
instances of agonistic interactions was lower in enriched environments compared to control
(0.67±0.47 vs. 0.82±0.38 respectively; P< 0.0001), and it declined with experimental days, across
all experimental conditions (P= 0.015). Interestingly, the occurrence of instances of affiliative
behaviour was higher in the control condition compared to the enriched conditions (0.46±0.50
vs. 0.33±0.47, respectively; P< 0.001), possibly indicating reconciliation behaviour following the
higher level of aggressive encounters. Post hoc Tukey Contrasts revealed that, while the
frequency of aggressive behaviour was reduced in all enrichment conditions (when tested
separately and compared to control), the effect of enrichment on affiliative behaviour (reduced
affiliation) mostly emerged from the presence of the stage. The results are in agreement with
others showing that enriching the environment of dairy goats may reduce aggression and thus
improve welfare.
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S03 OP-01 | Christian Nawroth | Germany | nawroth.christian@gmail.com
ManyGoats - an initiative to promote open and reproducible research on goat behaviour and
welfare
ManyGoats*, Federica Amici1,2, Okan Atay3, Mario Balaro4, Monica Battini5, Desiree Brucks6,
Joao HC Costa7, Ruan Daros8, Shai David9, Özdal Gökdal3, Edna Hillmann10, Nina M. Keil11,
Whitney Knauer12, Uta König von Borstel6, Lorena Lacuesta13, Serge-Yan Landau14, Rebecca K.
Meagher15, Carly Moody16, Christian Nawroth17, Heather Neave18, Tjasa Pangerl19, Fernando
Sanchez-Davila20, Janko Skok19, Jenny Stracke21, Jordan Tonooka16, Rodolfo Ungerfeld13, Beth
Ventura22, Arantxa Villagrá23, Susanne Waiblinger24, Tolulope J. Williams25, Gosia Zobel26
* The members of the ManyGoats initiative are listed alphabetically in Table 1.
Most studies on goat behaviour have been conducted on groups of animals characterised by
specific individual factors and living conditions. Due to the contextual idiosyncrasies of individual
testing sites, the results of individual studies could only be valid for the particular group of
animals and thus may not always be reproducible. However, robust results are necessary to
ensure that outcomes are broadly relevant; this is vital if such results are intended to contribute
to improved husbandry and management conditions, and ultimately better animal welfare.
Multi-site approaches can offer a resource-efficient opportunity to tackle this problem and
increase the external validity of scientific results. For this reason, we established the ManyGoats
initiative; our aim is to increase the generalisability of findings in research on goat behaviour and
cognition by implementing identical experimental protocols and simultaneously testing animals
across different facilities around the world. The initiative will also aim at improving training and
knowledge transfer in goat behaviour research and will adhere to Open Science principles,
making our work transparent, inclusive and readily accessible. To date, the ManyGoats initiative
consists of more than 30 researchers across five continents, with expertise in goat behaviour,
animal welfare, veterinary medicine, statistical modelling and animal ethics, but more
researchers/labs are invited to join the network. In our first proof-of-concept study
(‘ManyGoats1’), we will focus on goats' behavioural responses to different human attentional
states during an Avoidance Distance test. To increase heterogeneity in our sample and identify
the factors that contribute to behavioural variation, we will test a diverse range of subjects (i.e.
all sexes, different ages, breeds, uses including dairy, meat, fibre and companionship) in different
living conditions (e.g. lab, farm, zoo settings). Currently, we are developing the ManyGoats1 test
protocol and anticipate starting data collection from September 2022.

110 |

SESSION 3 - WELFARE
Poster with short oral presentation

Table 1. The members of the ManyGoats initiative
Institution, City
1
Life Sciences, Institute for Biology, Human Biology and Primate Cognition,
Leipzig University
2
Max Planck Institute for Evolutionary Anthropology, Department of Human
Behavior, Ecology and Culture, Leipzig
3Department of Animal and Plant Production, Çine Vocational School, Aydın
Adnan Menderes University, Çine-Aydın
4Department of Pathology and Clinical Veterinary, Universidade Federal
Fluminense, Niterói
5Department of Agricultural and Environmental Sciences, University of Milan,
Milan
6
Animal Husbandry, Behaviour, and Welfare Group, Institute of Animal Breeding
and Genetics, University of Giessen
7
Department of Animal and Food Sciences, University of Kentucky, Lexington
8Graduate Program in Animal Science, School of Medicine and Life Sciences,
Pontifícia Universidade Católica do Paraná, Curitiba
9
Head of Welfare, Nutrition and Research, Zoological Center Ramat Gan
10
Albrecht Daniel Thaer-Institute, Faculty of Life Sciences, Humboldt-Universität
zu Berlin
11
Centre of proper housing of ruminants and pigs, Swiss Food Safety and
Veterinary Office, Agroscope, Ettenhausen
12
Department of Veterinary Population Medicine, College of Veterinary
Medicine, University of Minnesota, St. Paul, Minnesota
13Departamento de Biociencias-Unidad Académica de Fisiología. Facultad de
Veterinaria, Universidad de la República
14Emeritus, Department of Natural Resources, Agricultural Research
Organization, Rishon LeZion
15
Department of Animal Science and Aquaculture, Dalhousie University,
Truro,NS
16
Department of Animal Science, UC Davis, Davis
17Institute of Behavioural Physiology, Research Institute for Farm Animal
Biology, Dummerstorf
18Department of Animal Science, Aarhus University, Tjele
19Faculty of Agriculture and Life Sciences, University of Maribor, Maribor
20Universidad Autonoma de Nuevo Leon, Facultad de Agronomia, Laboratorio
de Reproducción Animal, General Escobedo N.L.
21
Farm Animal Ethology, Institute of Animal Science, University of Bonn
22
School of Life Sciences, University of Lincoln
23Centro

de Tecnología Animal, Instituto Valenciano de Investigaciones Agrarias
Institute of Animal Welfare Science, University of Veterinary Medicine, Vienna
25Department of Animal Physiology, Federal University of Agriculture, Abeokuta
26Animal Behaviour and Welfare Team, AgResearch Ltd.
24

COUNTRY
Germany
Germany
Turkey
Brazil
Italy
Germany
USA
Brazil
Israel
Germany
Switzerland
USA
Uruguay
Israel
Canada
USA
Germany
Denmark
Slovenia
Mexico
Germany
United
Kingdom
Spain
Austria
Nigeria
New Zealand
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S03 OP-02 | Renée P. A. de Cremoux | France | renee.de-cremoux@idele.fr
Perception by technical advisers of goat welfare and possible margins for progress in French
farms
Emmanuelle Caramelle-Holtz1,4, Renée de Cremoux1,4, Marianne Berthelot2, Claire Couzon3,
Mathieu Couzon3, Ana Maria Fernandes3, Emma Jury3, Guillaume Magnin3, Anne Aupiais1
French Livestock Institute, France
French Agency for Food, Environmental and Occupational Health and Safety
3ISARA Agro School for Life, France
1
2
4

Technical Joint Unit “Ruminant Health Management” (UMT PSR)

The concept of animal welfare (AW) has become increasingly important both in the perception
of goats’ needs and in the evolution of animal husbandry practices. The purpose of this study was
to determine the perception by welfare advisors of AW, and to identify areas for improvement.
A total of 41 advisers were interviewed regarding AW perceptions by individual or collective
exchanges and online questionnaires. Only 36.6% (15/41) cited all five of the animal welfare
freedoms. Three freedoms, i.e., absence of illness, of hunger and thirst, of thermal or physical
stress, were commonly reported (83%; 34/41). Years of experience influenced recall of the 5
freedoms: 46.2%, 33.3% and 31.3% of advisers with ≤5 years, 6-15 and >15 years’ experience
respectively. The freedom of expression of natural behaviors was more likely be mentioned by
the youngest advisers (69.2% of vs. 50% for the rest). The responses were also influenced by
technical specialization and the regional main farming system. Animal comfort and building
importance were mentioned more frequently where the farming systems were intensive (goats
mainly inside): 93.8% vs 75% in areas with pasture systems. Behavioral aspects and absence of
fear were less likely to be perceived as issues for goat farming in predominantly grazing systems
and were more often cited as concerns in intensive areas; 37.5% and 12.5% vs. 62.5% and 50%,
respectively. Various measures already in place or to be developed to improve AW were cited.
Environmental enrichment, building improvements and outdoors access were reported by
74.2%, 56.0% and 52.9% of respondents. Conversely, health aspects (parasitism management,
lack of adapted specialties), kid care (dehorning, antibiotic use), and management of low added
value animals, appeared to be improved for example. The results of this survey of advisers
indicate that goat welfare is a growing concern but that there is still a need for more support for
goat health and pain management of goats.
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S03-P01 | Yoshitaka Nakanishi | Japan | nakayoshi8592@gmail.com
Effect of temporary tethering of an unfamiliar goat before introducing a strange goat into a
small flock of housed goats on subsequent behaviour
Yoshitaka Nakanishi1,2, Yuki Chikara3, Hikari Sakaki2, Ichiro Oshima2, Koji Takayama2,
Moeko Kato4, Hiroko Sakurai4
1Japan Goat Network, Japan
2Kagoshima University, Japan
3Fukuoka Prefectural Government, Japan
4
Hirakawa Zoological Park, Japan
Goats, when newly mixed, often exhibit agonistic behaviours. Methods have been sought to
mitigate this. One method was examined, specifically, tethering of an unfamiliar goat for a short
time prior to introduction of the new entrant into an established herd. The study was carried out
using heterogenous (Expt. 1) and homogenous (Expt. 2) herds of Tokara Native goats and other
breeds in a 4.8 X 2.3 m pen. In Expt. 1, 3 groups of 2 does and 3 groups of 2 bucks unknown to
the herd, were rotated between 2 pens of established goats (2 animals each). The effect of 60
min tethering of an unfamiliar doe or buck (isolated from the herd > 3 months) on feeding and
agonistic behaviours in the post-introduction herd was investigated. Tethering of an unfamiliar
doe was associated with an increase in total feeding time and the duration of feeding bouts by
the lowest ranking animals in the group. However, agonistic behaviour of bucks was not affected
by presence of a tethered goat. In Expt. 2, effect of different tethering times (no tethered goat,
15 and 60 min) on behaviour of Tokara Native does after introduction was studied using to a 32
Latin square design (treatment, group and stranger). Both entrants and residents significantly
spent lower percentage of time in agonistic behaviour for a tethering period of 60 min than 15
min. Aggression was significantly less common in 60 min tethering group than control (Fig. 1).
Displacements occurred whilst feeding, but queuing behaviour was not affected by the
treatments during the first 6 days after introduction. The length of feeding bout by the lowest
ranking doe was significantly longer in 60 min tethering than control. In conclusion, tethering of
a stranger for 60 min before introduction of a strange goat showed the positive effect on later
behaviour in a herd of does rather than bucks, though 15 min tethering was not enough to
alleviate aggression and food competition.
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Figure 1. Effect of different tethering times (no tethered goat, 15 and 60 min) on agonistic
interactions for 5 hours immediately after introducing an entrant (A), displacements
occurred whilst feeding (B) and percentage of time the does spent feeding during the
first 6 days after introduction (C) (Expt. 2).
Mean±SD of 3 groups for A, Mean±SD of 3 days (1, 3 and 6) for B and C.
a, b: Different letters show significant difference between tethering treatments (P<0.05)
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S04 IS-1 | S. Yan Landau | Israel | vclandau@agri.gov.il
Inversion of a paradigm: the positive roles of dietary phenolics in goat nutrition
S.Y. Landau1, O. Hadaya2, H. Muklada1, N. Argov-Argaman2
1

Department of Natural Resources, Agricultural Research Organization, Rishon leZion, Israel

Department of Animal Sciences, Robert H. Smith Faculty of Agriculture, Food and Environment,
The Hebrew University of Jerusalem, Rehovot 7610001, Israel

2
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In the nineties, it was evidenced that goats fed tannin-rich browse as sole feed failed at
maintaining body-weight. Dietary tannins were associated with low feed intake, they were
binding to proteins and increased fecal N, and impaired NDF digestibility. As the paradigm
prevailing was that dietary tannins impair goat productivity, much research was devoted at
alleviating these negative effects, in particular, by supplementing goats with poly(ethylene glycol)
that binds with tannins. However, in the first ten years of this millennium, evidence accumulated
that goats grazing in ligneous environments and supplemented with concentrates ingested diets
comprising 4% of tannins derived from lentisk (Pistacia lentiscus), with no effect on total feed
intake and milk yield. Such diets are associated with the production of milk richer in protein and
fat, increased omega-3 and decreased omega-3 to omega-6 fatty acid (FA) ratio, reduced urea
content, and improved curdling performance. The extent of improvement in milk attributes
seems to be breed-dependent and the Damascus goats shows higher improvement that Alpine
crossbreds. Even a modest daily intake of 10 g of tannins provided by drinking lentisk infusion (LI)
was associated with increased plasma and milk anti-oxidative activity (Fig. 1), and with increased
milk fat, omega-3 FA, and epigallo-catechin gallate contents, compared with fresh water (FW).
When milk from LI goats was used as a source for RNA to study gene-expression patterns, it
showed more than doubled expression of Nrf2 , a key regulator of antioxidant response
elements, suggesting that lentisk phenolic compounds affected the oxidative status of the dairy
goats not only by providing an antioxidant shield against reactive oxygen species (ROS), but also
indirectly through transcriptional activation of antioxidant genes. In other words, dietary
phenolic compounds induce a local effect in the mammary gland and its production units - the
Mammary Epithelium Cells (MEC). When used as a conditioning medium for caprine MEC, plasma
collected from goats feeding on tannin-rich diets more than doubled cellular triglyceride content
and intracellular casein (Fig. 2), and increased ATP production and non-mitochondrial oxygen
consumption. Exposure to lentisk ethanol extract decreased proton leakage from the
mitochondria, and enhanced coupling efficiency between the respiratory chain and ATP
production in MEC. Thus, polyphenols diverted energy to production of milk fat, protein and
lactose, with less energy directed to cellular damage control. Exposure to the isolated
polyphenols of lentisk extract did not improve mitochondrial productivity and activity as
effectively as exposure to the complete plant extract, but myricetin boosted casein and whey
proteins production by MEC. Hence, more research is needed to determine the optimal
composition of polyphenol cocktails that maximize synthesis of milk components and milk
production efficiency.
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Figure 1: Antioxidant capacity in the plasma and milk of goats drinking a lentisk infusion (LI) or
fresh water (FW): ABTS oxidation test, Trolox equivalent units.

Figure 2: Cellular triglyceride (a) Casein (b) contents in caprine mammary epithelial cells
exposed to the plasma of hay-fed (HP; hay plasma) or tannin-rich pasture-fed goats (PP; pasture
plasma) for 24 h.
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S04 O-01 | Piera Iommelli | Italy | piera.iommelli@unina.it
Diet supplementation with hemp (Cannabis sativa L.) inflorescences: effects on quantiqualitative milk yield and fatty acid profile in grazing goats
Ruggero Amato1, Marianna Oteri2, Biagina Chiofalo2, Nadia Musco1, Fiorella Sarubbi3, Severina
Pacifico4, Marialuisa Formato4, Pietro Lombardi1, Federica Di Bennardo1, Piera Iommelli1,
Federico Infascelli1 and Raffaella Tudisco1
Department of Veterinary Medicine and Animal Production, University of Napoli Federico II,
80100, Napoli, Italy
2 Department of Veterinary Sciences, University of Messina, 98122 Messina, Italy
3
Institute for the Animal Production System in the Mediterranean Environment, National
Research Council, 80055 Portici, Italy
4
Department of Environmental, Biological and Pharmaceutical Sciences and Technologies,
University of Campania Luigi Vanvitelli, Via Vivaldi 43, 81100 Caserta, Italy
1

Hemp (Cannabis sativa L.) is an annual plant of Cannabaceae with several varieties characterised
by different fatty acid profiles, content in flavonoids, polyphenols and cannabinoid compounds.
Hemp is mostly used in livestock nutrition as oil or as protein cake, not as inflorescences. The aim
of this study was to evaluate the effect of dietary hemp inflorescences on milk yield and
composition in grazing goats. Twelve goats (Camosciata delle Alpi), after kidding, were equally
divided into two groups (G: Grazing and GH: grazing and hemp), homogeneous for milk yield in
the previous lactation, parity and live weight. For three months, all goats were fed on a
permanent pasture composed by the typical Mediterranean plants and shrubs and received
650g/head/day of concentrate (barley, oats and faba bean); diet of group GH was supplemented
with 2 g/head/day of hemp inflorescences. Pasture DM intake was estimated according to
Tudisco et al. 2014, small ruminant research vol. 122, 38-43. In addition, goats’ body weight did
not change along the trial meaning that their energy requirements were guaranteed. Individual
milk yield was daily registered and samples collected fortnightly for chemical composition
(Milkoscan) and fatty acid profile (Gas Chromatography). The data were analysed by ANOVA
(GLM procedure of SAS, 2000), for repeated measure. No significant differences were found for
milk yield (Fig. 1) and chemical composition. Lauric acid (C12:0) was significantly higher in milk of
group GH (4.83% vs 4.32%; P<0.01) as well as total conjugated linoleic acids (CLAs) (0.435% vs
0.417%; P<0.01). Both these parameters suggest the possibility that milk of group GH is healthier
because CLAs are anticarcinogenic and lauric acid decrease on insulin resistance and inhibits
cancerous cell proliferation.
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Figure 1. Milk yield (± SE) along the trial.
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S04 O-02 | Soumaya Boukrouh | Morocco | s.boukrouh@uliege.be
Effect of Sulla flexuosa (Hedysarum flexuosum) on the milk production, composition and
antioxidant status from Beni Arouss goats in northern Morocco
Soumaya Boukrouh1,2, Jean-Luck Hornick1, Nassim Moula1, Claire Avril3, Ali Noutfia2, Mouad
Chentouf2, Jean-François Cabaraux1
Department of veterinary management of animal resources, FARAH, IVT, Faculty ofVeterinary
Medicine, ULiège, Belgium
2
INRA, Regional Agricultural Research Centre, Morocco
3HEPH Condorcet, agronomy category, Belgium
1

Sulla flexuosa is a spontaneous and non-cultivated legume from the northern region of Morocco.
It is considered an alternative source of proteins. In the perspective of its cultivation and
exploitation as animal feed, the objective of the present work was to evaluate the effect of its
incorporation in the diet of goats on milk production and quality. Thirty Beni Arouss goats were
divided into three groups and fed an isoenergetic and isoproteinic diet of either 70% S. flexuosa
hay (S), 35% S. flexuosa hay and 22.5% alfalfa hay (SL), or 50% alfalfa hay (A-control). The three
groups received 30% of concentrates based on oat and barley grains. For three months, milk
production was sampled weekly to analyze milk production and quality parameters. The results
were analyzed based on a mixed model with repeated measures. Results indicated that daily milk
production and composition (fat, proteins, lactose, solids- non-fat, total solids and ash, energy
corrected milk, fat corrected milk and net energy of milk) were not affected by diet. Milk pH and
titratable acidity were also similar between diet groups. However, the lactation period had a
highly significant effect on all the previous parameters (p < 0.01). Similar to daily milk
composition, diet had no significant effect on the total production of milk, fat, proteins, lactose,
solids-non-fat, total solids. However, S. flexuosa incorporation significantly decreased total
produced ash. Diet*period was significant for lactose, total solids, solids non-fat, and fat
corrected milk. The antioxidant capacity was significantly affected by S. flexuosa incorporation.
Milk of the S group showed highest level of phenols, FRAP and DPPH values compared to control
diet (L). Intermediate group (SL) showed intermediate results. Those results could be due to the
polyphenols that are transferred to the milk through the bloodstream. In conclusion, our results
indicate that S. flexuosa hay could be used as animal feed in milk production without negative
effects on milk composition and production. Furthermore, S. flexuosa hay incorporation had
positive effects on milk antioxidant capacity.
Acknowledgements
The research was funded by ARES of Belgium and realized at the Experiment Station of INRATangier.
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S04 O-03 | Valerie Berthelot | France | valerie.berthelot@agroparistech.fr
The nature of diet impacts the composition of epimural bacterial and archeal communities in
the rumen of dairy goats
Laurent-Philippe Broudiscou12, Meriem Charef-Mansouri1, Valérie Berthelot1
1UMR
2UMR

791 MoSAR, AgroParisTech INRAE, Université Paris-Saclay, France
1419 NuMeA, INRAE UPPA, France

PCoA Axis 2 (9.8%)

1.0

In the reticulo-rumen, the microbiota associated with epithelial papillae is the least documented
while its beneficial role for stabilizing the rumen ecosystem and animal health may be critical. Its
core composition and causes of compositional variation were reviewed only recently. In order to
assess in rumen-cannulated dairy goats how diet affected the epithelial microbiota composition,
we sampled the rumen and epithelial microbiota of 12 dry animals fed a forage (F) diet and 12
lactating animals fed a concentrate (C) diet. The procedure comprised the temporary emptying
and two-fold rinsing of rumen and scrubbing two swabs on the roof and lateral surface of the
dorsal rumen. Following DNA extraction, the 16S rRNA genes hypervariable region V4-V5 was
amplified. Using Illumina MiSeq platform and FROGS pipeline, 2033746 sequences were
clustered into 1929 OTUs assigned using 138 SILVA 16S database. By comparing rumen and
epithelial data, a subset of 572 epithelium-specific OTUs was analysed. The dominant phyla were
Bacteroidota (relative abundances of 30% and 27% in F and C), Firmicutes (47% in F vs 28% in C,
P=0.002) and Proteobacteria (12% in F vs 40% in C, P=0.001) followed by Fibrobacterota (2.5% in
F vs 0.4% in C, P=0.005) and Actinobacteriota (2.1% in F vs 0.7% in C, P=0.0001). In epithelial
microbiota of F goats, higher Archeae abundance (2.8% mostly Methanobacteriaceae vs 1.4%
mostly Methanomethylophilaceae, P=0.009) was measured as well as higher alpha-diversity
indexes. Principle coordinates analysis (PCoA, Figure 1) revealed clear clustering of epithelial
communities by diet along the principal coordinate axis 1, which may stem from how the
production kinetics of soluble metabolites of rumen and/or host origin shaped these
communities, directly or through ecological interactions.

Concentrate (C)

-1.0

Forage (F)

-1.0

PCoA Axis 1 (40.6%)

1.0

Figure 1 Beta diversity of rumen epithelial microbial communities of goats fed Forage or
Concentrate diet revealed by PCoA based on Bray-Curtis distances
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S04 O-04 | Marco Battelli | Italy | marco.battelli@unimi.it
Effect of different level of supplementation with condensed tannins extracted from
Quebracho on nitrogen balance in lactating goats
Marco Battelli1, Stefania Colombini1, G. Matteo Crovetto1, Gianluca Galassi1, Maria Teresa
Manfredi2, Luca Rapetti1
1Dipartimento

di Scienze Agrarie e Ambientali - Produzione, Territorio, Agroenergia, Università
degli Studi di Milano, Italy
2Dipartimento di Medicina Veterinaria e Scienze Animali, Università degli Studi di Milano, Italy
This work studied the effect of different levels of inclusion in the diet (0, 2, 4, 6%) of a commercial
purified condensed tannins (71%) extract from Quebracho (Schinopsis balansae, QE), on nitrogen
balance in Alpine lactating goats. A two times repeated 4x4 Latin square design was applied using
eight goats housed in individual respiration chambers and kept in individual metabolic cages for
total faeces and urine collection. Each period lasted 28 days, four of which for sample collection.
The four diets (Q0, Q2, Q4, Q6) were composed by a common dry basal ration plus a cereal meal
supplement containing the different levels of QE. Q0 had the following chemical composition on
dry matter: 91.9% OM, 15.2% CP, 3.86% EE, 37.1% aNDFom, 22.6% starch. Treatment did not
affect dry matter intake, but reduced organic matter digestibility, up to 13%, as the level of QE
increased (p < 0.001). Fat and protein corrected milk was similar between all treatments while
milk urea was significantly lowered by Q6 (19.8 and 27.0 mg/dL, for Q6 and Q0, respectively; p =
0.011). Regarding the nitrogen balance, no difference in nitrogen intake (NI) and in milk nitrogen
was observed between the treatments; Q4 and Q6 reduced urinary nitrogen excretion (25.3,
27.0, and 37.1% of NI, for Q6, Q4, and Q0, respectively; p = 0.002) but increased faecal nitrogen
(52.0, 43.0, and 36.0% of NI, for 6%, 4%, and 0% treatments, respectively; p < 0.001). The values
for retained nitrogen were always negative, ranging from -2.06 to -9.83% of NI, without
differences between treatments. At concentration equal or higher than 4%, QE inclusion can have
positive impact on the environment, as it increases the percentage of nitrogen excreted with
faeces, a stable form of nitrogen little associated with environmental problems such as nitrogen
volatilization and leaching.
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Table 1. Effects of Quebracho extract inclusion in the diet on dry matter intake, diet digestibility,
milk production, and nitrogen balance.
Diet1
P-value
SE
Item
Q0
Q2
Q4
Q6
T2
3
DMI (g/d)
2095
2137
2449
2151
191
0.075
4
a
ab
b
c
OMD (%)
71.7
69.2
67.5
62.4
0.859 <0.001
NDFD5 (%)
59.0a
54.7b
52.4b
44.4c
1.22
<0.001
ab
ab
a
b
Milk yield (g/d)
2,988
3,027
3,240
2,902
269
0.019
FPCM6 (g/d)
3,378
3,363
3,458
3,141
273
0.068
Lactose (%)
4.44
4.40
4.43
4.41
0.101
0.498
a
ab
b
ab
Fat (%)
4.45
4.27
4.02
4.19
0.091
0.010
Protein (%)
3.45
3.41
3.38
3.32
0.042
0.097
Casein (%)
2.67
2.64
2.63
2.57
0.043
0.187
Milk urea (mg/dL)
27.0a
24.9ab
21.5ab
19.8b
2.72
0.011
Nitrogen intake (NI, g/d)
48.7
49.3
55.5
47.2
4.37
0.085
Fecal nitrogen (% NI)
36.0c
41.3bc
43.0b
52.0a
1.44
<0.001
Urinary nitrogen (% NI)
37.1a
35.5a
27.0b
25.3b
3.35
0.002
7
Volatilized nitrogen (% NI)
0.78
1.10
0.60
0.84
0.16
0.155
Milk nitrogen (% NI)
33.8
33.1
31.7
32.3
1.49
0.254
8
Retained nitrogen (% NI)
-7.48
-9.83
-2.06
-8.99
3.79
0.117
1Q0, Q2, Q4, and Q6: diets cointaining 0, 2, 4, 6% of Quebracho extract, respectively.
2T: effects of the dietary treatments.
3DMI: dry matter intake.
4
OMD: organic matter digestibility.
5NDFD: NDF digestibility.
6FPCM: fat and protein corrected milk, FPCM = milk yield * (0.26 + 0.1352 * fat% + 0.079 crude
protein%).
7Volatilized nitrogen: nitrogen condensed by the air conditioning system in the respiratory
chamber.
8
Retained nitrogen = nitrogen intake – (fecal, urinary, volatilized, and milk nitrogen).
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Moringa oleifera, an antioxidant rich feed, improving goat milk quality characteristics
Miri Cohen-Zinder1,2, Einav Shor-Shimoni1, Samah Kaakosh1, Haim Leibovich3, Tzach Glasser4,
Ariel Shabtay1, 2
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Center, Ramat Yishay, 30095, Israel
2Model Farm for Sustainable Agriculture, Newe Ya'ar Research Center, Agricultural Research
Organization – the Volcani Center, Ramat Yishay, 30095, Israel
3
Research and Development Haemek, P.O. Box 73, Migdal Haemek 2310001, Israel.
4Ramat Hanadiv Nature Park, Zikhron Yaakov 3095202, Israel
1

Moringa oleifera is a rich source of antioxidants and a promising feed for livestock, due to
significant amounts of protein, vitamins, carotenoids and polyphenols, and negligible amounts of
anti-nutritional factors. Previously, we demonstrated that although drying Moringa leaves
preserve their nutritive value, Moringa silages exhibit anti-oxidative (AO) capacity higher than
that of fresh or dried Moringa leaves. Interestingly, this trend was not related to polyphenol
content, but presumably was attributed to accumulation of amino acids and low molecular
weight peptides. Consequently, we tested in the current study, the effect of Moringa silage
provided as supplement to lactating goats (N=15), compared with clover hay (N=15), on milk
health-promoting traits and quality characteristics. Sampling of somatic cell counts (SCC) was
performed in the following time points: T0 (Wk 2 of lactation, adjustment to the diet), T1 (Wk4
to lactation, 2nd Wk of Moringa supplementation), T2 and T3 (Wks 6 and 8 in lactation
respectively). Significant differences (P≤0.05) are indicated in Figure 1 (*). Milk from Moringa-fed
goats was characterized by improved AO and lower SCC, compared with controls (Figure 1;
P≤0.05). Although Moringa-fed goats presented lower milk yield, their milk solids (fat, protein
and lactose) content were higher, compared with their control counterparts. Interestingly, the
concentration of sphingomyelin, phosphatidylethanolamine and total phospholipids was higher
in the milk of Moringa-fed goats (P<0.05). Based on the findings presented herein, we encourage
the implementation of Moringa oleifera silage in the dietary design of lactating ruminants, to
improve milk health traits.
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Fig. 1. The dietary effect of Moringa oleifera silage on milk somatic cell count (SCC) of lactating goats. Data
are shown as means ± S.D.
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S04 O-06 | Rawad W Sweidan | Jordan | rawados@gmail.com
Using willow silage as a roughage for lactating black mountain doe
Sami Awabdeh, Jomana Hijazi, Leqaa AlHarbeed, Mustafa AlShdifat, Rawad Sweidan
Livestock Research Directorate, National Agricultural Research Center, P. O. Box (639), Baqa’a
19381 - Jordan
Eighteen black mountain lactating does were randomly assigned to two treatments (9 does per
treatment) to evaluate the potential of willow silages as a roughages source. Willow silage
contain higher content of crude protein in DM basis (90 g / kg of CP) compared to wheat straw
(35 g / kg of CP). Does in control group (WS0) offered 0 g / kg of willow silage, while does’ in
treatment group (WS250) offered 250 g / kg of the diet as willow silage. Wheat straw, a common
and relatively expensive source of roughages in Jordan, was used in WS0 diet instead of willow
silage. Concentrate were formulated accordingly to each diet for iso-caloric, iso-nitrogenous
rations. The concentrate consists of barley, soybean meal, wheat bran, limestone, salt, mineral
and vitamin premix. Does were fed high concentrate diet ad libitum with 25:75 F:C ratio for 8
weeks of lactation. Intake and refusal were measured daily. Body weight were measured at the
start and the end of the experiment. Milk yield and milk component were measured biweekly.
There were no differences in final body weight of does between groups. There were no significant
different in milk yield between WS0 and WS250 group in the first 4 weeks of lactation. On the
other hand, WS250 group produced more (P<0.05) milk yield compared to WS0 after 6 weeks of
lactation (825 vs. 633 ml milk per day for WS250 and WS0, respectively), and the difference was
steady till the end of the experiment. No significant differences were found between treatments
in total solids (9.13 vs 9.08), fat (3.0 vs. 2.92), protein (3.35 vs 3.32) and lactose (5.01 vs 4.99)
content for WS0 and WS250, respectively. Cost/kg milk production (US$) was higher (P<0.05) in
WS0 compared to WS250. Substituting wheat straw with willow silage in lactating black mountain
doe’s diets increases milk production, with no changes in its components and reduces cost of
milk production: willow silage is a potential source of roughage to be used for black mountain
goats.
Keywords: willow silage, milk production, black mountain goat.
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S04 O-07 | Aloysius A. Ayuk | Nigeria | yinsajpcube2012@gmail.com
Nutritional evaluation of raw and processed Colocasia esculenta in the diet of West African
Dwarf (WAD) goats
Aloysius A. Ayuk1, Glory D. Eyoh2
Department of Animal Science, Faculty of Agriculture, University of Calabar, Nigeria
Department of Animal Science, Faculty of Agriculture, Akwa Ibom State University, Nigeria

1
2

The effects of the dietary inclusion of raw and differently processed Colocasia esculenta meal on
the performance and production economics of West African Dwarf (WAD) goats was investigated.
Twenty- four growing WAD bucks with average weight of 5.50 kg, were randomly assigned to
four dietary treatments, with six goats per treatment, having three replicates of two goats per
replicate, in a completely randomized designed (CRD) experiment. A basal concentrate diet was
formulated for the goats supplemented with Panicum maximum. Diet 1 contained 0% Colocasia
esculenta (CE0) meal, while other diets contained 5% inclusion levels of raw (CEraw), boiled
(CEboiled) and toasted (CEtoast) C. esculenta meal, respectively, on DM basis. Feed and water
were given ad libitum for 90 days. Data on growth performance, prime parts (ends, set, loin and
shoulder) and production economics were analyzed using ANOVA and significant means were
separated using new Duncan multiple range test. The results showed that WAD goats fed
CEboiled had higher final live weight, weight gain but not improved FCR. Gross margin and values
for the prime parts were also higher for CEboiled (Table 1). This is particularly important in the
tropics, where feed resources are available seasonally and of low quality, making the provision
of alternatives compelling and where the chevon (goat meat) stands among the cheapest and
mostly affordable protein source for the ever-increasing population. In this study, with the
improved performance and gross margins recorded, it is probable that the boiled processing
method of C. esculenta meal improved nutrient availability and could be recommended in the
diets of WAD goats, without deleterious effects.
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S04 O-08 | Samira El Otmani | Morocco | samira.elotmani@inra.ma
Do olive cake and cactus cladodes affect the rumen microbial community and meat quality of
goat kids?
Samira El Otmani1, Youssef Chebli1, Mouad Chentouf1, Jean-Luc Hornick2, Jean-François
Cabaraux2
1Regional

Center of Agricultural Research of Tangier, National Institute of Agricultural Research,
Avenue Ennasr, BP 415 Rabat Principale, Rabat 10090, Morocco
2Department of Veterinary Management of Animal Resources, FARAH, IVT, Faculty of Veterinary
Medicine, University of Liège, Belgium
Cactus cladodes (CC) and olive cake (OC) are two alternative feed resources that could be
valorized in ruminants’ diet. Their incorporation and impact in goat kids diet are not widely
investigated. The aim of this work is to evaluate their effects on meat quality and ruminal
microbiota of goat kids. Forty-four of local goat kids were divided into four groups. The control
group received a conventional concentrate (0%OCCC), while the three test groups supplemented
with 35%OC, or 30% CC, or their mixture (15%OC+15%CC). After 3 months of the assay, kids were
slaughtered, and rumen liquor was collected to determine pH and to extract DNA in order to
identify the microbial community. The longissimus dorsi (LD) and semimembranosus (SM)
muscles samples were collected to determine color, humidity, ash, water retention capacity,
proteins, and fat. For meat quality, color, and moisture of both muscles were not affected by
diet. Diet with 30%CC increased proteins (P<0.001) and decreased fat and ash (P<0.05) in LD, and
increased water retention capacity (P<0.001) in SM. However, 35%OC decreased proteins in LD.
Rumen liquor of test groups had low acidity compared to control (P<0.001). Alpha (richness,
evenness, and reciprocal Simpson indexes), and beta diversity (NMDS plot, HOMOVA,
PERMANOVA) were not affected by diet. At genus level, Aeriscardovia was more abundance in
control liquor compared to test groups which explains the low ruminal pH of 0%OCCC (P<0.05).
35%OC increased Lachnospiraceae_NK4B4_group in rumen liquor which could be due to the high
fibers of OC (P<0.05). Defluviitaleaceae is negatively correlated to obesity, it was higher in 30%CC
which reflected on the low fat content of LD (P<0.05). In conclusion, OC and CC did not strongly
change the bacterial composition of rumen liquor and meat quality. Thus, they could be
introduced as alternative feed resources in goat kids’ diet to reduce feeding cost.

130 |

SESSION 4 - FEEDING & NUTRITION
Oral presentation

S04 O-09 | Nitira Anakkul | Thailand | nitira.a@chula.ac.th
Using hydroponic fodder production of black gram plant (Vigna mungo) as an alternative
roughage source for goats
Nantawan Thanyasopark, Veeraya Bamrung, Atthaphon Kaiyapoom, Nutthee Am-In, Nitira
Anakkul, Theerawat Swangchan-Uthai
Faculty of Veterinary Science, Chulalongkorn University, Thailand
To find the suitable condition for black gram cultivation, the seeds were planted in four different
environments with sources of variation, seed density (1 and 2 kg/m2) and light condition (indoor
and outdoor). Crop data and chemical composition were collected at day 7 after cultivation. The
result showed that growing black gram indoor with 1 kg/m2 in density provided better results
(Table 1). The propensity to consume black gram plant (BGP) was studied in eight does which
were divided into 2 groups (A and B) for 10 days. The study was conducted using a 2×2 factorial
experiment. Group A was fed with hay while group B was fed with BGP for 5 days then the
roughage was swapped. The propensity to consume was observed for 6600 min each day with
video recorded for the first 30 minutes. The remaining of BGP was weighted at 0, 30 and 660
minutes after feeding. Time to first bite on BGP decreased from 96±48 seconds on day 1 to 14±9
seconds on day 5 (P=0.03). Although, the goats consumed BGP ( 2,412.20±129.25 g/head/day)
less than the familiar hay (3,073.1±49.78 g/head/day) (P=0.03), the consumption of BGP was
lower only on day 1-3 (P=0.04). There was no any roughage left at 660 min on day 4-5. For the
first 30 minutes, goats consumed hay and BGP indifferently. All goats tend to eat more BGP as
the percentage of consumption rose to 100% on day 5. In conclusion, black gram can be
cultivated for small scale farmers in tropical condition. The propensity to consume was different
individually as the animals may adjust themselves to the newly introduced roughage.
Table 1 Crop data and chemical composition of BGP at day 7 after cultivation
Light condition
Density
Crop data
Length from stem-to-shoot (cm)
Weight (g)
Chemical composition
Crude protein (%)
Neutral detergent fiber (%)
Acid Detergent fiber (%)
Ash (%)
Dry matter (%)

Indoor
1 kg/m2

Indoor
2 kg/m2

Outdoor
1 kg/m2

Outdoor
2 kg/m2

23
495

24.5
790

12
195

14
366

38
32.7
20.8
7.3
7.7

32.7
33.1
18.4
6.8
9.6

20.8
33.9
19
7.3
11.7

7.3
28.3
16.1
6.7
15.2
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Between-goat variability in feeding behaviour and feed efficiency under diets differing in
acidogenic potential
Sylvie Giger-Reverdin
Université Paris-Saclay, INRAE, AgroParisTech, UMR Modélisation Systémique Appliquée aux
Ruminants, 91120, Palaiseau, France

Feeding behaviour is a key factor to explain between animals variability in feed efficiency. This
study aimed to link the variability in feeding behaviour and feed efficiency on a basal TMR diet,
and to evaluate changes when modifying the diet. Twenty dairy goats were housed in individual
pens during the whole trial. Cumulative dry matter intake (DMI) was measured every 2 min to
compute daily DMI and characterize the first bout after afternoon distribution (intake, duration,
intake rate). All goats received a basal diet (40% hay, 40% concentrate, 20% beetpulp). Then, they
were assigned to three groups according to their milk yield, body weight and first bout
characterization. Percentage of concentrate was decreased to 30 % (C30) for 6 goats or increased
to 50% (C50A or acidogenic diets) for 2 groups of 7 goats, with one supplemented with sunflower
grains (C50AS).
A variation in feed efficiency, i.e., Fat corrected milk (FCM)/DMI, was noted between goats fed
the basal diet (1.36 ± 0.109, n = 20), mainly related to the FCM/Body weight ratio (r = 0.49, n =
20, RSD = 0.10). The residual of this equation is positively linked (r = 0.50) to the intake rate during
the first bout. In other words, faster eating goats had a better feed efficiency when fed the basal
diet.
According to a paired samples Wilcoxon test performed within each group, rate of intake during
the first bout never changed with the modification of the percentage of concentrate. Both total
DMI and intake during the 1st bout decreased with the C30 diet without any modification of its
duration. This is possibly related to the increase in dietary fibrosity. With the C50A and C50AS
diets, duration and intake during the 1st bout decreased. This could be explained by a
modification of feeding behaviour when animals were fed an acidogenic diet as previously
observed. Total DMI decreased with the C50AS diet, but remained constant with the C50A one.
In the context of Prediction Livestock Farming, feeding behaviour could be an interesting tool to
better understand variability in feed efficiency and detect health problems such as sub-acidosis.
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Energy balance of goats grazing in a mountainous forest rangeland of Northern Morocco
Youssef Chebli1, Samira El Otmani 1, Jean-François Cabaraux2, Mouad Chentouf1
Regional Center of Agricultural Research of Tangier, National Institute of Agricultural
Research, Rabat, Morocco
2 Department of Veterinary Management of Animal Resources, FARAH, Faculty of Veterinary
Medicine, University of Liège, Liège, Belgium
1

Grazing in mountainous forest rangeland imposes additional physical activities compared those
of confined animals. These grazing activities generate additional energy costs due to increased
muscular efforts, which could limit the use of the energy available for maintenance and
production. The aim of this work is to study the seasonal changes of energy requirements
(metabolizable energy (ME) for maintenance, locomotion, lactation, and pregnancy) and energy
balance of local goats grazing a mountainous forest rangeland of Northern Morocco (Beni
Arouss). During each studied season, eight local female goats (30 ± 2.6 kg live-weight and 36 ± 6
months of age) were fitted with GPS collars and accelerometer to monitor their grazing
activities. A total of 72 goats were measured during the three grazing seasons. Feeding behavior
data were estimated by direct observation. The studied parameters were diet composition, bite
weight, biting rate, and intake rate. The seasonal energy requirements and energy balance of the
experimental goats were significantly affected by season (P<0.01). The highest ME intake was
recorded during spring (9100 kJ/day), in contrast to summer and autumn (<6000 kJ/day). The
energy expenditure for horizontal locomotion was higher and similar during summer and autumn
(about 750 kJ/day) than in spring (570 kJ/day). The low energy expenditure for vertical
locomotion was observed in the green season (about 360 kJ/day). The pregnancy ME
requirements were estimated to be 4100 kJ/day in autumn. The additional requirement energy
for lactation during spring was estimated at 2600 kJ/day (Figure 1). Consequently, a low surplus
of energy was recorded during spring (<2%), conversely to the summer and autumn seasons,
which recorded a high energy balance deficit (>25%). Overall, these findings provide useful and
target information for herders to improve the diet of goats to guarantee the sustainability of their
farming systems.
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Figure 1. Estimation of the seasonal energy requirements (metabolizable energy for maintenance, locomotion,
lactation, and pregnancy) of goats grazing in a Mediterranean forest rangeland of northern Morocco.
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Composition and fermentative efficiency of dairy goat rumen microbiota: study of their
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S04 O-13 | Eleni Assegid | Ethiopia | asseleni@gmail.com
Supplementing natural grass hay with foliage of cassava (Manihot esculenta Crantz) Kello
cultivar on performance of Arsi-Bale kids
Eleni Assegid, 1 Adugna Tolera2, Ajebu Nurfeta2
1

Department of Animal and Range Science, Wolaita Sodo University, Wolaita Sodo, Ethiopia
of Animal and Range Science, Hawassa University, Hawassa, Ethiopia

2 School

Cassava (Manihot esculenta Crantz) is one of the drought tolerant crop in southern Ethiopia.
However, study on cassava foliage (CF) with low hydrogen cyanide content as small ruminant
supplement feed is scarce. An experiment was conducted to evaluate feed intake, digestibility,
weight gain and carcass characteristics of Arsi-Bale goat kids fed natural grass hay supplemented
with graded levels of Kello (44/72 Nigeria white) cassava cultivar foliage. Thirty growing goat kids
were assigned to five treatments in a randomized complete block design. Natural grass hay was
consumed ad libitum (≈10 to 20% refusal). Kids in treatment CF0 were fed only grass hay with no
CF while, in treatments CF100, CF200, CF300, CF400, they were supplemented with 100, 200, 300
and 400 g day-1 dried cassava foliage on as fed basis, respectively for 84 days growth and 7 days
of digestibility trial. Total dry matter (DM), Organic matter (OM) and crude protein (CP) intake
increased with increasing supplement levels. OM digestibility for CF0, CF100, CF200 and CF300
was lower than for CF400. CP digestibility in CF0 goats were the lowest and increased with
cassava foliage supplement level. Average daily body weight gain goats was greater for CF200,
CF300 and CF400 than CF0, while CF100 had an intermediate value. Slaughter weight, empty
body weight, hot carcass weight, dressing percentage on slaughter body weight and total usable
product were similar among treatments (Table 1). Dressing percentage on empty body weight
basis in CF300 and CF400 were higher than in CF0, CF100 and CF200 goats. Supplementation of
200 g cassava foliage during the dry season could maintain body weight of growing indigenous
goats.

136 |

SESSION 4 - FEEDING & NUTRITION
Oral presentation

Table 1. Growth and slaughtering performance of goat kids fed grass hay supplemented with
graded levels of cassava foliage: DP=dressing percentage, SBW=slaughter body weight, EBW=empty
body weight: Means of 6 with standard error of mean)

Initial BW (kg)
Final (kg)

Level of cassava foliage supplement (g head-1day-1)
0
100
200
300
400
16.2
16.2
16.3
16.3
16.2
15.0a
16.3b
17.3b
16.9b
16.5b

SEM
0.2
0.4

Average daily gain(g day-1) ̶ 14.3a
Slaughter weight (kg)
15.0
Empty body weight (kg)
8.75
Hot carcass weight (kg)
4.53
DP on SBW
30.0
DP on EBW
51.7a
Rib-eye muscle area (cm2) 2.77a

1.19ab
16.1
10.3
6.55
40.6
61.2a
3.20b

10.7b
17.4
10.8
6.15
35.3
56.9a
3.17b

7.14b
17
10.5
6.62
39 .0
63.0b
3.54b

3.57b
16.5
10.9
6.82
41.4
62.6b
3.19b

1.3
0.5
0.2
0.1
0.0
0.0
0.4

Total usable product (kg)

9.90

10.4

10.3

10.5

0.1

8.40

Note: Means with different superscript letters in a row are significantly different at P < 0.05 level of
significance.
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S04 O-14 | Khim B Ale | United States of America | kale8743@tuskegee.edu
Feed intake, growth performance, feed efficiency, and dressing percentage of intact male
goats fed with increasing level of hempseed meal
K. Ale1, F. Abrahamsen1, R. Gurung2, T. Gautam1, N. Gurung1
1 Department

of Agricultural and Environmental Sciences, College of Agriculture, Environment,
and Nutrition Sciences, Tuskegee University, Tuskegee, Alabama, USA

2

Integrative Biosciences Ph.D. Program, Tuskegee University, Tuskegee, Alabama, USA

Hempseed meal (HSM), the by-product of hempseed oil production, has the potential to be an
alternative feed ingredient for livestock species including meat goats, however, HSM has not
been approved as a feedstuff in the USA. In this study, we evaluated the effect of feeding varying
levels of HSM on dry matter intake (DMI), growth performance, feed efficiency, and dressing
percentage (DP) of intact male goats. Thirty-six intact Boer cross male goats, 10 to 11 months of
age and bodyweight of 44.1 ± 3.8 kg, were randomly assigned to one of the four experimental
diets (9 goats/treatment): 0% (control), 10%, 20%, and 30% HSM. The diets were formulated as
total mixed ration (TMR), and fed ad-libitum for 60 days. The nutrient content of each diet was
formulated to be iso-nitrogenous and to meet the nutrient requirement of growing meat goats.
Data were analyzed using General Linear Model (GLM) procedures. An orthogonal contrast test
was done to determine the effect of increasing HSM inclusion. DMI was similar (Pε0.05) among
the treatment groups. The total live weight gain, average daily gain, gain-to-feed ratio, and
dressing percentage (%) decreased linearly (Pδ0.05) with an increasing inclusion rate of HSM
(Table 1). However, even with the highest inclusion rate of 30%, the studied parameters were
satisfactory. These results suggest that HSM can be included as an alternative ingredient in the
feed of intact male goats. But further research is warranted to find out the cost-effective and
optimal level of inclusion rate.
Table 1. Means of feed Intake, growth performance, feed efficiency, and dressing percentage of
intact male goats on day 60 of the feeding period fed with increasing level of hempseed meal
Parameters

0%

Treatment, %
10 %
20 %

DMI, kg/day
2.31
2.26
Total live weight gain, kg 22.12 20.76
Average daily gain, g/day 368.69 345.97
Gain: Feed Ratio
0.143 0.136
Dressing Percentage, %
42.08 42.03
SEM= Standard Error of Mean
1Based

SEM

P-value1
(Linear)

2.22
18.50
308.26
0.124
40.02

0.03
0.58
9.63
0.21
0.37

0.77a
0.01
0.01
0.009
0.03

on orthogonal contrast for equally spaced treatments (n = 9 per treatment)
based on Kruskal-Wallis Test as the data in DMI did not follow the normal distribution

a P-value
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S04 O-15 | Sergio Álvarez | Spain | salvarez@icia.es
The use of liquid whey as drinking source for Canarian goats: effects on physicochemical and
sensory characteristics of cheese
Alexandr Torres1, Sergio Álvarez1, Verónica Ruíz2, Luis Bermejo2, María Fresno1
1Unit

of Animal Production, Pasture, and Forage in Arid and Subtropical Areas. Canary Islands
Institute for Agricultural Research (ICIA), Spain
2Animal Production Area. Department of Agricultural, Nautical, Civil and Maritime Engineering.
La Laguna University, Spain
In the Canary Islands, almost the entire production of goat milk is made into cheese mainly in
small cheese factories, which do not have treatment systems or other alternatives to be properly
used. Cheese whey provides components of great nutritional interest for animal feeding although
it could turn into a highly polluting residue when released into the environment. Its use in
ruminant feed in liquid form could be an interesting and sustainable nutritional alternative. In
this study the effect of including whey as a liquid drink in goat feeding during 5 weeks. Milk
production and cheese and milk quality were determined in two homogeneous groups of
Canarian goats. Cheeses were made on three consecutive days and were tested after 2, 30 and
60 days of ripening. One group only had access to ad libitum fresh water (FW) while the other
group had ad libitum access to fresh water and liquid whey for 3 hours each day (FWW). The
estimated daily consumption of liquid whey was 1.10 ± 0.55 L/d per goat. Milk fat (6.31 vs. 5.57%)
and protein (4.57 vs. 4.37%) contents were significantly higher in FWW than in FW, while there
were no differences in lactose (4.70 vs. 4.75%) percentages and milk yield (1.29 vs. 1.37 L/d).
Cheese in the three ripening stages showed significantly higher contents of fat (fresh: 52.75 vs.
47.75%; semi-hard: 54.07 vs. 48.50%; hard: 54.12 vs. 50.27%) and lower contents of protein
(fresh: 33.79 vs. 35.96%; semi-hard: 33.83 vs. 37.74%; hard: 33.05 vs. 36.12%) in FWW than in
FW, while cheese yield, pH and water activity were not affected by whey use. No significant
effects were recorded in color (L*, a* and b*) and texture (fracturability, hardness, cohesiveness,
adhesiveness and elasticity) parameters. Both groups showed similar sensorial profile and no
unpleasant odor or flavor were described. Ripening time affected nearly all organoleptic
parameters with higher odor and flavor intensity and taste persistence in 60 day cheeses. The
use of drinking whey in goats’ feeding is an opportunity for on-farm use, because milk quality is
improved while cheese sensory quality is not affected by its use. In addition, it enables this agroindustrial by-product to be recovered and reused.
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S04 OP-02 | Yoko Tsukahara | Japan | yoko3t@gmail.com
Predicting feedstuff associative effects in goats
Yoko Tsukahara1,2, Ryszard Puchala2, and Arthur L. Goetsch2
Graduate School of Agriculture, Kyoto University, Kyoto, 6068502, Japan
Institute for Goat Research, Langston University, Langston, OK 73050, US

1

2American

Equations to predict associative effects between basal forages and supplemental feedstuffs for
goats were developed to improve diet formulation with the Langston University Interactive
Nutrient Calculation system (http://www.goat.langston.edu/?q=Nutrient-Calculators).
A
literature survey of goat nutrition studies with ad libitum forage intake with or without
supplementation was conducted, resulting in a database with 135 treatment mean observations,
representing measures from 695 animals, and derived from 26 publications. The database was
divided into three datasets (Low, Moderate, and High) based on forage CP concentration. The
datasets were used to develop equations addressing positive and negative associative effects.
Change in forage ME intake relative to metabolic body weight (MEIMBWFOR; kJ/kg BW 0.75) due
to supplementation was predicted based on potential variables of supplement ME intake also
scaled to metabolic body weight (MEIMBWSUP; kJ/kg BW0.75), forage organic matter digestibility
(OMDIGFOR; %), crude protein concentration (PTCPFOR; %), and neutral detergent fiber
concentration (PTNDFFOR; % DM), supplement CP (PTCPSUP; %) and ME concentrations
(MECSUP; MJ/kg), and quadratic functions of these variables (MEIMBWSUP2, OMDIGFOR2,
PTCPFOR2, PTNDFFOR2, PTCPSUP2, and MECSUP2). Model development for each dataset was
conducted by two analytical methods, stepwise regression and Least Absolute Shrinkage
Selection Operator (LASSO). Data from an experiment designed to address associative effects
was used as a validation set. Equations that explain positive and/or negative associative effects
were developed for Low (MEIMBWFOR = 924 + 0.345 × MEIMBWSUP – 0.0012 × MEIMBWSUP2
– 0.105 × PTNDFFOR2 + 0.00387 × OMDIGFOR2 + 0.318 × PTCPSUP; ARSq = 0.863) and Moderate
(= 194 – 0.460 × MEIMBWSUP + 0.0777 × OMDIGFOR2; ARSq = 0.759) by LASSO and High (= 599
– 0.00214 × MEIMBWSUP2; ARSq = 0.491) by stepwise regression. Further expansion of the
database is needed to address factors such as physiological status of animals, type of production
(milk, meat, and mohair), and carbohydrate composition of supplements.
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S04 OP-03 | Rawad W Sweidan | Jordan | rawados@gmail.com
Meat and carcass characteristics of black Mountain kids fed willow silage
Rawad Sweidan, Sami Awabdeh, Mohammad Aloueedat
Livestock Research Directorate, National Agricultural Research Center, P. O. Box (639), Baqa’a
19381, Jordan
The objective of this study was to evaluate the effect of willow silage from different ecotype on
carcass characteristics and meat quality of Black Mountain kids in Jordan. Twenty-eight male
black mountain kids were randomly assigned to a Control group where kids were fed wheat
straw, and three groups with different ecotype of willow silages, i.e., Shoubak, Madaba and
Nazareth, as sole source of roughage. Concentrates were formulated accordingly to each diet to
fed iso-caloric, iso-nitrogenous rations. Black mountain kids were fed high concentrate diet
(20:80, F:C ratio) for 90 days after which 3 kids from each group were sacrificed to study the
effects of willow silage from different ecotypes on carcass characteristics and meat quality in
goat meat. Average daily gains (ADG) were not affected by the diet and ranged from 107 – 133
g/ day. Neither wheat straw feeding nor different willow silage ecotype had an effect on hot
carcass weight, cold carcass weight, or dressing percentages. Weight of internal organs were all
unaffected by feeding willow silage from different ecotypes, except for spleen weight that was
higher in the Madaba group (p < 0.05) compared to Control and Shoubak group, while Nazareth
group were intermediate. Straw-fed lambs accumulated significantly (p < 0.05) more kidney fat
than to willow silages groups (395, 238, 233 and 223g, for Wheat straw, Madaba, Shoubak and
Nazareth, respectively). As a percentage of cold carcass weights, straw-fed control had
significantly (p < 0.05) lighter racks cuts compared to silage groups. Although the depth (A) of
Longissimus dorsi muscle was significant (p < 0.05) lower in straw-fed kids, total loin area did not
differ between groups. In conclusion, feeding willow silage decreased the deposition of kidney
fat –as found previously in Awassi lambs - and produced heavier rack cuts compared to kids fed
wheat straw as a source of roughage. Silages from different ecotypes of willow had similar effects
on carcass characteristics of black mountain kids.
Table 1. Carcass characteristics of Black Mountain kids

ADG (g/ day)
Hot carcass weight
Cold carcass weight

Wheat
straw
107.16
12.72
12.4

Shoubak
114.52
14.63
14.02

Willow
Madaba
133.62
14.82
14.62

Nazerth
122.56
13.42
13.02

MSE

P value

33.14
1.54
1.52

0.502
0.403
0.345
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1. Influence
Influence of
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on cheese
cheese
milk chemical
chemical composition.
composition.
1
Diet
Diet1
GD0
GD14
GD28
GD0
GD14
GD28
pH
6.70±0.04
6.70±0.03
6.78±0.05
pH
6.70±0.04a
6.70±0.03a
6.78±0.05b
Fat,
4.68±0.25
4.79±0.35
5.22±0.15
Fat, %
%
4.68±0.25aa
4.79±0.35ab
5.22±0.15bb
Protein,
%
3.87±0.04
4.05±0.06
4.08±0.03
Protein, %
3.87±0.04a
4.05±0.06b
4.08±0.03b
Lactose,
%
4.58±0.09
4.68±0.12
4.80±0.06
Lactose, %
4.58±0.09 a
4.68±0.12 a
4.80±0.06 b
Total
solids,
%
13.83±0.37
14.22±0.52
14.79±0.20
a
a
b
Total solids, %
13.83±0.37
14.22±0.52
14.79±0.20
a
b
b
Non-fat
solids,
%
9.15±0.12
9.42±0.17
9.57±0.05
Non-fat solids, %
9.15±0.12a
9.42±0.17b
9.57±0.05b
1
1Diet: GD0= 0% GiroAmbiental silage. GD14= 14% GiroAmbiental silage. GD28= 28%
Diet: GD0= 0% GiroAmbiental
silage. GD14= 14% GiroAmbiental silage. GD28= 28%
2
GiroAmbiental
silage.
2Different letters in the same row means significative differences
GiroAmbiental
silage. Different letters in the same row means significative differences
a,b=p<0.001
a,b=p<0.001
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S04 OP-05 | Rachel Jemimah Ebenezer | India | racheljemimah@gmail.com
Hydroponic maize fodder: An alternate feed source for enhancing reproduction in Tellicherry
does amidst feed scarcity
Rachel Jemimah, E., Tensingh Gnanaraj, P., Sivakumar, T., Gopinathan, A., Meenakshi
Sundaram, S. and Venkataramanan, R.
Tamil Nadu Veterinary and Animal Sciences University, Chennai, Tamil Nadu India
A study was conducted to evaluate the effect of replacing CP and TDN concentrate feed with
hydroponic maize fodder (HMF) on the reproductive performance of Tellicherry doe kids. The
diet combinations such as control (HMF0, 100% concentrate mixture), treatment 1 (HMF25, 75%
concentrate & 25 % hydroponic maize fodder) and treatment 2 (HMF50, 50% concentrate & 50%
hydroponic maize fodder) were formulated and studied. The doe kids supplemented with
hydroponic maize fodder attained puberty earlier with better estrus intensity score; had better
fertility/conception rate with higher weight at kidding. Further, the kids born to the HMF50 does
had higher birth weight, girth, forelimb and hind limb measurements. However, all the
experimental kids had similar weight at puberty, prolificacy rate, fecundity rate, kidding rate, per
cent multiple births, twinning percentage, triplet percentage and crown-rump length of kids
born. The better reproductive performance exhibited by the hydroponic maize fodder
supplemented group might be due to the availability of simpler forms of essential vitamins and
other nutrients which are required for successful reproductive process in these animals. To
conclude, hydroponic maize fodder supplementation is recommended for optimizing
reproductive performance in doe kids in regions where availability of concentrate feed and/or
good quality green fodder is limited.
Table 1: Reproductive traits in Tellicherry doe kids supplemented with 25% (HMF25) or 50%
(HMF50) of hydroponic maize fodder (n=8)
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Treatment 1
Treatment 2
SEM
(25% HMF)
(50% HMF)
Reproductive traits in Tellicherry doe kids supplemented with hydroponic maize fodder
(n = 8)
8.67
Age at puberty (days)
252.50a
216.88ab
199.25b
0.08
Weight at puberty (kg)
14.49
14.56
14.48
Parameters

Control

3.00a

3.38ab

3.63b

0.09

17.50 a

19.60a

24.40b

1.01

50.00a

87.50ab

100.00b

-

100

100

100

-

Fecundity rate#

125

157.14

150

-

Kidding rate#

125

157.14

150

-

Percent multiple birth#

25

42.85

50

-

Twinning percentage#

25

28.57

50

-

Triplet percentage#

0

14.28

0

-

Estrus intensity score
Weight at kidding## (kg)
Fertility / conception
rate#
Prolificacy rate#

Birth weight (kg) and body measurements (cm) of kids born
Birth weight of kids (kg)

1.41 a

1.49a

1.89b

0.08

Crown rump length (cm)

33.67

33.14

37.38

0.76

Girth (cm)

25.83a

26.86ab

29.25b

0.53

Fore limb length (cm)

25.42a

25.86a

28.63b

0.49

Rear limb length (cm)
28.33a
29.00a
31.94b
Means bearing different superscript in the same row differ significantly at P<0.05
#χ2 test; ## Anova
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S04 OP-06 | Arthur L Goetsch | United States of America | arthur.goetsch@langston.edu
Effects of dietary concentrate level and limited feed access on feed intake, digestion, and
heat energy by lactating Alpine dairy goats
Luana P. S. Ribeiro, Ryszard Puchala, Terry A. Gipson, Raquel V. Lourencon, Arthur L. Goetsch
American Institute for Goat Research, Langston University, Langston, Oklahoma, USA
Objectives were to determine if effects of different limited feed access treatments (AT) for
lactating dairy goats fed with Calan gates vary with dietary concentrate level. The study had
three 8-wk stages of lactation (SL) beginning in early lactation. The treatment arrangement was
a 2×3 factorial. Diets of 40 and 60% concentrate (40C and 60C, respectively) averaged 45.2 and
36.9% NDF, respectively. Feed access was continuous (CON), for 8 h between morning and
afternoon milkings (DAY), and for 2 h after each milking (FRH). Digestibility was determined in wk
6-7 and 18-19 (SL1 and SL3, respectively), and heat energy was based on heart rate in the middle
2 wk of each SL and heat energy:heart rate. Period was a repeated measure and the mixed effects
model included AT, diet, and AT×diet. There were no significant AT×diet interactions. Heat energy
was not affected by AT in any SL. DMI in SL1 was similar between diets and greater (P<0.05) for
CON vs. FRH (2169, 2209, 1877, 2288, 1933, and 1910 g/day); diet values also were similar in SL3
but there was a difference (P<0.05) between CON and DAY and FRH (2100, 1652, 1737, 2060,
1813, and 1591 g/day for 40C-CON, 40C-DAY, 40C-FRH, 60C-CON, 60C-DAY, and 60C-FRH,
respectively). Digestibilities in SL1 were not affected by diet or AT. In SL3, OM digestion was
similar between diets and greatest among AT (P<0.05) for CON (73.2, 67.7, 66.8, 72.4, 71.0, and
69.2%), although NDF digestibility differed between diets and was greater for CON vs. FRH
(P<0.05; 61.7, 53.8, 52.9, 53.1, 50.7, and 48.1% for 40C-CON, 40C-DAY, 40C-FRH, 60C-CON, 60CDAY, and 60C-FRH, respectively). In conclusion, limited feed access did not offer advantages
compared with CON regardless of dietary concentrate level and resulted in some detrimental
effects on intake and digestion that varied with SL.
Acknowledgement
The project was supported by the USDA National Institute for Food and Agriculture (NIFA) EvansAllen Project OKLUSAHLU2017 (Accession Number 1012650).
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S04 OP-07 | Penksza Károly | Hungary | penksza@gmail.com
Invasive plants (Solidago gigantea, Calamagrostis epigejos) as potential forage for goats
Sándor Hajnáczki1, Ferenc Pajor1, Ákos Bodnár1, Judit Házi2, Károly Penksza3, Szilárd Szentes1,
Péter Póti1
Hungarian University of Agriculture and Life Sciences, Institute of Animal Husbandry, Hungary

1

2University

of Veterinary Medicine Budapest, Department of Botany, Hungary

3Hungarian

University of Agriculture and Life Sciences, Institute of Agronomy, Department of
Botany, Hungary
Invasive alien species have a great negative effect not only on the natural ecosystems but also
for economics and human health. The invasive plants often growth monodominantly and quickly,
such as the giant goldenrod (Solidago gigantea), and the bushgrass (Calamagrostis epigejos). The
aim of this study was to evaluate the feeding value of giant goldenrod and bushgrass by 7m old
castrated Hungarian Native goats (n=5 per group), weighing 25.0 kg. Kids were kept in individual
cages. The feeding period included 7 days of adaptation, and 7 days of measurements. S. gigantea
and C. epigejos had similar digestibility of organic matter (58-59%), but S. gigantea showed higher
crude protein (71 vs 53%). The net energy for maintenance (NEm: 4.90-4.54 MJ) and for lactation
(NEl: 5.16-4.91 MJ) per kg DM were also similar. C. epigejos and S. gigantea can be used to sustain
maintenance energy based on the nutritional studies, while the S. gigantea can also provide the
net energy for lactation. In addition, both may be recommended for mass feeding of meatproducing herds. An average (dairy, 50 kg live weight) goat has a dry matter requirement of 2900
g and an energy requirement (Nel, 2 kg DMY) 11 MJ. To cover the dry matter requirement with
S. gigantea, it would be necessary to consume 10.88 kg and the lactating net energy requirement
would be 8.03 kg. The same values require a consumption of 7.36 kg of dry matter and 5.7 kg of
net lactation requirements for C. epigejos. Regarding the grazing ability of the two plant species,
the four-leafed C. epigejos is suitable for utilization with sheep. The nutritional composition of
both investigated invasive plants was very significantly different (Table 1). Dry matter, crude
protein and crude fibre contents of giant goldenrod were 266.5 g/kg plant, 119.3 g/kg dry matter
(DM) and 222.4 g/kg DM. In contrast, in bushgrass dry matter and crude fibre contents were
higher (393.8 g/kg plant and 317.2 g/kg DM) while crude protein was lower (85.8 g/kg DM)
compared to giant goldenrod. In the feeding trial, the offered amount per day of bushgrass and
giant goldenrod whole plants per one goat were the same (3 - 3 kg); but their total consumptions
were different, 2.75 kg for giant goldenrod, versus 1.75 kg for bushgrass. The apparent
digestibility of the giant goldenrod’s crude protein content was more favourable (71%) compared
to bushgrass. The apparent digestibility values of bushgrass crude protein was average (53%). In
contrast, crude fibre digestibility was good (61%) in bushgrass, while giant goldenrod’s value was
significantly lower 23%. Giant goldenrod’s TDN value was 55.9% in DM kg, NEm and NEl values
were 4.90 and 5.16 MJ/DM kg. Bushgrass’s TDN value was 53.4% in DM kg, NEm and NEl values
were 4.54 and 4.91 MJ/DM.
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Table 1. Nutrient composition of the two plants fed to goats, daily intake of the two plants fed
to goats, an apparent digestibility values of the two plants fed to goats
Item
Solidago gigantea Calamagrostis epigejos
Dry matter (DM)(g/kg fresh forage)
266.5
393.8
Crude protein (g/kg DM)
119.3
85.8
Ether extract (g/kg DM)
46.8
31.8
Crude fibre (g/kg DM)
222.4
317.2
Ash (g/kg DM)
88.7
118.1
Nitrogen-free extracts (g/kg DM)
522.8
447.1
Daily intake of the two plants fed to
Solidago gigantea Calamagrostis epigejos
goats
Offered amount (kg)
3.0
3.0
Daily intake (kg)
2.5±0.13
1.75±0.10
Daily DM intake (kg)
0.666±0.03
0.689±0.04
DM intake / BW (%)
2.66±0.14
2.76±0.16
Apparent digestibility values of the two Solidago gigantea Calamagrostis epigejos
plants fed to goats
Crude protein (%)
71±4.50b
53±4.24a
Crude fat (%)
44±3.00b
24±5.94a
Crude fibre (%)
23±3.95a
61±3.31b
Nitrogen-free extracts (%)
72±3.52b
62±3.18a
Organic materials (%)
58±3.69
59±2.95
ab=P<0.05 - different letters in a row denote significant differences
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S04-P02 | Youssef Chebli | Morocco | youssef.chebli@inra.ma
Feeding behavior of local goats grazing in a north African forest pasture
Youssef Chebli1, Mouad Chentouf1, Samira El Otmani1, Jean-François Cabaraux2
Regional Center of Agricultural Research of Tangier, National Institute of Agricultural Research,
Rabat, Morocco
2Department of Veterinary Management of Animal Resources, FARAH, Faculty of Veterinary
Medicine, University of Liège, Liège, Belgium
1

In north Africa, forest pastures are an essential component of extensive goat production. In
Morocco, the pasture-based system provides 80% of the diet requirements of grazing animals in
the mountainous pasturelands such as the High Atlas and the Rif. In northern Morocco, forest
pastures constitute the complete feed resource of local goat breeds. One of the main problems
of the extensive livestock systems in Morocco is the lack of information on the feeding behavior
of local goats under grazing conditions. This work was undertaken in the mountainous forest
pasture of Beni Arouss (Northern Morocco) to study the seasonal variations of the foraging
behavior of local grazing goats. Eight local goats of the Beni Arouss breed were selected to
explore their browsing behavior during three grazing seasons (spring: lactation period, summer,
and fall: late pregnancy period). During each grazing season, the direct observation method was
used to compare diet composition, intake rate, and diet selectivity of goats. The bite mass of each
plant species selected by goats was estimated using hand-plucked simulation. The results showed
a wide seasonal variation in diet composition, intake rate, and diet selectivity. Goats recorded
the highest biting rate during summer and fall seasons (about 22 bites/min). The highest intake
rate was recorded during spring (5.6 g DM/min) which was statistically different from that
obtained in summer and fall. Woody species were more selected independently of the season
(P<0.001). The goats’ diet was composed mainly of Cistus spp., Herbaceous (grass and forbs),
Lavandula stoechas, Quercus spp., and Myrtus communis. Knowledge about the feeding behavior
of goats could be used as the first guide for pasture managers to ensure herd and forest
sustainability.
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S04-P03 | Ákos Bodnár | Hungary | bodnar.akos@uni-mate.hu
Influence of marine algae supplementation and ripening on goat cheese fatty acid profile
Ákos Bodnár, István Egerszegi, Péter Póti, Ferenc Pajor
Hungarian University of Agriculture and Life Sciences, Institute of Animal Husbandry,
Department of Animal Husbandry and Animal Welfare, Hungary
Presently, there has been significantly increased interest in the modification of the fatty acid
composition of foods. The most common way to improve the composition of animal origin foods
by n-3 polyunsaturated fatty acids (PUFA) is supplementing animal diets with different plant oils,
seeds, fish oil or algae. Marine algae supplements are a good source of long-chain PUFA, such as
docosahexaenoic acid (DHA). DHA has beneficial effects for human health, such as reducing the
risk of coronary heart disease.
In the study, it was evaluated the effect of diet (MA and C) and ripening time (three time: fresh
cheese - 2nd day, 4 and 8 weeks) on the semi-hard cheese fatty acids by the general linear model
procedure. Twenty-eight Alpine goats were housed indoors and randomly allocated to two
groups: control group (C) - fed with 1500 g alfalfa hay and 600 g concentrate (n=14) and
experimental group (MA) - fed same forages plus supplemented with 10 g/head/day
Schizochytrium limacinum marine algae (n=14). The experimental period lasted for 45 days, the
last ten days as the experimental period. After that, during this period, cheese samples were
prepared from bulk milk every other day five times independently during the experimental period
from both groups and ripened for 8 weeks. The semi-hard cheese samples were collected at 2nd
day, then 4th and 8th weeks of ripening period.
The marine algae supplementation significantly increased DHA and rumenic acid concentrations
in the cheese samples (MA group: 0.18 and 0.34 g/100 g, C group: 0.01 and 0.29 g/100 g of fatty
acids (FA), respectively). In addition, during ripening, the rumenic acid concentrations were
slightly changed from 0.31 g/100g of FA at 2nd day to 0.32 g/100g of FA at 4 weeks, after that
significantly (P<0.05) increased to 0.34 g/100 g of FA at 8th weeks compared with beginning of
ripening, while the DHA concentrations were stable. It was found that marine algae
supplementation improved the concentrations of DHA and rumenic fatty acids in cheese,
moreover, rumenic acid was improved by ripening.
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S05 IS-1 | Gerado Caja López | Spain | gerardo.caja@uab.cat
Available sensor technologies for precision farming and welfare assessment in dairy goats
Caja G.1, Elhadi A.1, González-García E.2, Tesnière G.3, Gautier J-M.3, Giovanetti V.4, Sossidou E.5,
Grøva L.6, Jørgensen G.H.M.6, Halachmi I.7, Dwyer C.M.8, Morgan-Davies C.8
G2R-UAB - Bellaterra, Spain
- Montpellier, France
3IDELE - Toulouse, France
4AGRIS-Sardegna - Sassari, Italy
5
ELGO-DIMITRA - Thessalonica, Greece
6NIBIO - Tingsvoll, Norway
7ARO - Beit Dagan, Israel
8
SRUC - Edinburgh, UK
1

2SELMET-INRAE

Dairy goats are mainly based in Asia and Africa, in low-income and food-deficit countries, where
their products are key food sources, but are also present in high-income and technologically
developed countries. In the EU, most are electronically identified (e-ID), which provide a great
opportunity for precision livestock farming at low cost. Compared to e-ID transponders (fixed
outputs), sensors send variable outputs according to the type and intensity of the input, but
these signals need to be labelled and validated. In livestock practices, sensors are classified as
non-wearable and wearable (attached to the animal). Different technologies are currently
implemented in goats, or are under research, with a focus on dairy farms (e.g. ambient
monitoring, electric fences and grazing, automated weighing and milk recording, early
detection of health and behavior problems). The study of sensor applications for an objective
monitoring of sheep and goat welfare is the main aim of the TechCare Project1, currently
underway in 9 European countries. Results so far show that prioritization of welfare problems
vary according to countries, species, production purpose and systems. Thus, for intensive dairy
goats, the agreed priorities are: 1) mastitis and milking management, 2) nutrition and water
intake, and 3) agonistic behavior and feeding competition. Moreover, technologies of greatest
interest for the detection of welfare problems were also selected and prioritized for dairy goats,
resulting: 1) meteorological stations, 2) milk meters, and 3) ultra-high frequency ear tags and
readers for drinking and weight monitoring. In conclusion, there is a wide market for sensors in
dairy goats and that wearable devices seem to be an ideal solution for animal-based indicators,
although non-wearable devices may also be an option of interest due to their higher benefit to
cost ratio. Further research is needed to support the current results and to determine the limits
of using sensors in dairy goat farms, including the monitoring and improvement of welfare
issues.
1TechCare

(https://techcare-project.eu/) is an innovation action project funded by the European Union’s
Horizon 2020 program under grant agreement No. 862050 (2020-2024).
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S05 O-01 | Jean Paul Dubeuf | France | jean-paul.dubeuf@inrae.fr
The future contribution of goats in the re – designing of livestock activities and value - chains
Jean-Paul Dubeuf
INRAE-LRDE, F- 20250 Corte, France

The communication explores the impacts of present global changes regarding the possible future
of livestock activities and specially goat farming.
Although we have observed for twenty years an important growth of the demand for animal
products from nearly all species, the future of animal production is presently in question:
- Emerging societal movements in favor of veganism aim to banish the consumption of animal
products for both ethical and dietetic reasons; and we observe that these positions are more and
more supported by the lobbying of specialized firms.
- Many studies have clearly shown the role of animal production and specially ruminants in the
emission of green – house gases and climate warming; It could be related to the low energetic
efficiency and the waste of food resources generated by animal production in an overpopulated
world.
One of the consequences of these well documented positions is that many international and
national public organizations are more and more reluctant to support projects involving animals.
These positions are characteristic of the turmoil and confusion generated by a fast changing
world which has forget that until the mid - 19th century the development of mankind was based
on the complementarity between animals (providing first fertilizers and then food) and vegetal
foods. Besides, ruminants are the only way to use spontaneous herbaceous species and pastoral
mountain areas.
Among all the domesticated animals, goats are the specie that had developed since millennials
these multifunctional aptitudes in all continents and under all environments. Since 50 years, the
way of progress for goat production has clearly followed the main stream of technical progress:
selection of goat breeds with high performances for milk, meat and fibers (cashmere),
development of global value chains, installation of very large units to decrease the production
costs, loss of traditional know-how…. These paradigms of intensification have locked in all the
discussions on the types of models to promote including in the most traditional hinterlands seen
as backward and marginalized; and this situation has explained in many cases why many
development projects in such areas were a failure.
The present situation and the challenges faced by the world will force all the actors to change
our classical visions and to imagine how to design new and diverse production systems and value
chains, to create new solidarities between production and consumption, between goats farming
and agriculture. Goat farming has to be intensified again in qualified labor and not only in other
production factors!
We are presently in a transition phase and this new world to build will require both traditional
practices and last up dated technologies, imagination and capacities. To succeed this transition,
the role of public action to support local initiatives will be also decisive. From these starting
points, goats have probably winning cards to enter in a favorable cycle that will boost sustainable
development and be a part of operational ways to promote agro ecological transition and livable
world.
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S05 O-02 | Fernanda Zamuner | Australia | fernanda.z@unimelb.edu.au
Effects of body weight and age at first kidding on milk yield and composition in
primiparous dairy goats
F. Zamuner1, A.W.N. Cameron2, B.J. Leury1, K. DiGiacomo1
1 Faculty of Veterinary and Agricultural Sciences - The University of Melbourne, Parkville,
Victoria 3010, Australia
2 Meredith Dairy Pty Ltd, 106 Cameron Rd, Meredith, Victoria 3333, Australia
This study aimed to characterize the effects of BW at kidding (KBW) and age at first kidding (AFK)
on the likelihood of achieving 270d in milk (LK270), total milk yield at 270d (TMY), and milk
components in primiparous dairy goats. Lactation data was collected from 2882 Saanen goats,
from three different farms, from Mar/17 to Oct/19. Our results show that TMY increased with
increasing KBW and AFK. The LK270 increased with increasing KBW but was not affected by AFK.
Increasing AFK increased fat and decreased protein in early lactation, with no significant effects
in mid and late lactation. Our findings attest form the importance of monitoring BW and bringing
goats as close as possible to their optimum BW before kidding, as KBW is likely to have a
significant impact on lactation length, milk yield and milk composition in first-lactation goats.

Item
LK270
TMY (L/goat)
Early Lactation
Fat (%)
Protein (%)
Lactose (%)
Mid Lactation
Fat (%)
Protein (%)
Lactose (%)
Late Lactation
Fat (%)
Protein (%)
Lactose (%)

Age (months)
< 15 15-18 >18
0.75 0.75 0.75
444 466
478

SEM P-value
0.919
12.2 <0.001

Body weight (kg)
< 50 50-55 > 55
0.69 0.76 0.80
403c 454b 482a

SEM P-value
<0.001
10.9 <0.001

3.61b 3.58b 3.71a 0.035
3.01a 2.98ab 2.94b 0.016
4.94 4.94 4.97 0.015

0.001
0.012
0.233

3.55
3.00
4.94

3.59 0.032
3.00 0.015
4.95 0.014

0.383
0.140
0.658

3.34
3.13
4.73

3.32
3.13
4.72

3.35 0.032
3.11 0.017
4.74 0.014

0.766
0.609
0.478

3.38a 3.39a 3.29b 0.029
3.16a 3.15a 3.11b 0.016
4.74 4.73 4.72 0.012

0.020
0.018
0.317

3.59
3.36
4.67

3.53
3.34
4.66

3.56 0.034
3.34 0.017
4.71 0.014

0.288
0.352
0.062

3.71a 3.64ab 3.55b 0.031 <0.001
3.36 3.38 3.33 0.016 0.051
4.67 4.66 4.68 0.013 0.518

3.53
2.97
4.93
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S05 O-03 | Renée P. A. de Cremoux | France | renee.de-cremoux@idele.fr
Evaluation of careers and performances of goats with extended lactations
Legris M.1, de Cremoux R12, Clément V.13
1.
2.
3.

French Livestock Institute, 149 Rue de Bercy, 75595 Paris Cedex 12, France
Technical Joint Unit “Ruminant Health Management” (UMT PSR)
Technical Joint Unit “Genetics for sustainable small ruminant breeding” (UMT GPR)

In France, the use of extended lactations (EL: more than 485 days of continuous lactation) has
been developed and diversified to meet farmers’ objectives: management of out-of-season
production, staggering production, management of career endings... However, no reference
exists on EL careers.
A study has been carried out to describe EL diversity and performance. The analysis was based
on monitoring data from 1998 to 2016 and involved 739,566 goats from 2,103 herds (928 for
Alpine breed, 778 for Saanen breed, 296 with the two breeds and 101 with more than 20 % of
crossbred goats). Careers were distinguished according to the existence or not of at least one
normal lactation (NL: more than 250 days), the achievement and positioning of EL during animal
life. The number of milking days and the cumulative production were compared within first
kidding cohorts.
A goat career can extend over one to 14 lactations. 16.4% of the goats had at least one EL in their
career and in more than 90% of the cases, only one. The average EL duration reached 717 days
but differed according to the positioning of EL: from 649 days (EL at the beginning of the career)
to 782 days (EL at the end of the career or single EL). Differences were observed at the career
level on adjusted averages of the number of milking days: 841 to 1845 days, i.e. a factor of 1.10
to 1.79 times the average duration obtained by the goats of the same cohort. Over this period,
cumulated productions varied on adjusted average from 2350 to 5704 liters, i.e. a production of
2.73 to 3.01 liters/day compared to 2.68 for the reference goats.
Finally, at the career level, no significant difference of somatic cell counts means was found
between categories (excluding goats without NL). Nevertheless, cell concentrations were
increased during the EL itself.
Studies remain to be conducted to further evaluate the antagonism between production, milk
persistence and fertility.
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Table 1: Milk production and milk somatic cell counts of goats with at least one extended lactation
during their career compared to goats of the same first kidding cohort:
Type of career
Numbers
Cumulative production over the
career: adjusted mean (l)
Cumulative relative production
Production per milking day (l):
adjusted mean
Somatic cell counts mean during the
first 250 days in milk (Log10)
Somatic cell counts mean at the level
of the career (Log10)
Somatic cell counts adjusted mean at
the level of the career (Log10)
Median of the number of lactation
campaigns
Number of lactation campaigns:
minimum-maximum

EL
Only one
at beginning
EL
of the career

EL
in the middle
of the career

EL
at the end of
the career

41,653

51,262

28,871

37,058

2350

3252

4539

1.11

1.19

2.73

≥ 2 EL

≥ 1 NL

Others

17,164

452,216

111,342

4048

5704

2242

642

1.68

1.57

1.89

0.99

0.36

2.81

2.91

2.90

3.01

2.68

2.36

2.73

2.67

2.59

2.62

2.62

2.68

2.79

2.93

2.94

2.93

2.91

2.94

2.89

2.88

2.88

2.91

2.92

2.89

2.91

2.88

2.85

1

3

4

3

3

3

1

1

2 - 11

3 - 12

2 - 12

2 - 10

1 - 14

1-10

EL: extended lactation; ≥ 1NL: achievement of at least one normal lactation in the career; Others: any career with
neither extended lactation nor normal lactation; relative production: related to the average of the first kidding cohort
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S05 O-04 | Yoshiaki Hayashi | Japan | yoshiha@meijo-u.ac.jp
Comparison of goat milk production in different levels of milk protein yield
Yoshiaki Hayashi1, Misa Uezono2, Kentaro Okabe2, Masahiro Yonemoto2
Faculty of Agriculture, Meijo University, Japan
National Livestock Breeding Center, Japan

1
2

The targets for improvement and increased production of livestock set by Japanese government
require to improve goat milk production by 2030. The characteristics of domestic goat milk also
should be identified. Most dairy goats raised in Japan are Japanese Saanen and their crossbreds.
Although numerous goat farmers are interested in milk processing, the dairy capacity of domestic
goats is variable. For a cheese processing, the farmers are interested in high contents of protein
in milk. However, the productive relationships between milk protein (MP) and the other goat
milk components are obscure. Thus, this study aimed to compare the milk production in different
levels of MP-yield goats. The data of milk yields and constituents from 35 goats of Japanese
Saanen were collected monthly from March to November in 2020. The goats were fed to fulfill
the requirements for milk production with 15% crude protein (CP) and 70% of total digestible
nutrients in feeds. Approximate curves of MP yield (g/goat/day) with days after kidding were
calculated in each parity (1, 2, 3 and above 4) using actual MP yields of all the goats. The goats
were divided by 3 groups using measured MP yields compared with the estimated MP values
(EMP) using the approximate curves as followings; a group with more than 5% lower than EMP
(L), a group within 5% difference of EMP (M) and a group with more than 5% higher than EMP
(H). Milk fat, solids-not-fat and milk urea nitrogen (MUN) were lower in L than in M and H in the
first parity (P<0.05). However, the effects of MP- yield levels on milk fat and MUN were not
obvious in the multiparous goats. As MUN can evaluate the efficiency of dietary CP utilization,
attentions for nutrient conditions of primiparous goats are identified. Latose yields did not relate
to MP yields. A tendency of higher somatic cell was found for H. In conclusion, the MP-yield level
affects the other milk constituents in primiparous goats.
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Table 1: Milk yields and constituents in different levels of milk protein yield in goats
Parity
Milk yield (kg/goat/day)
1
2
3
Above 4
Milk fat (g/goat/day)
1
2
3
Above 4
Solids-not-fat (g/goat/day)
1
2
3
Above 4
Somatic cell counts
(Log10/goat/day)
1
2
3
Above 4
Milk urea nitrogen (mg/dL)
1
2
3
Above 4
abDifferent

L

M

H

2.1b
3.5a
2.8
3.3

2.4a
2.6b
3.2
3.2

2.1b
2.9ab
2.6
2.8

25.2b
31.8
32.8
33.4ab

33.1a
32.1
30.9
32.2b

76.0b
75.7b
77.2ab
75.7b

81.8a
79.2ab
77.4b
77.5b

8.7
8.9
8.9b
9.3

8.7
8.9
9.2ab
9.2

22.2b
25.7
28.4
25.5

25.4a
26.4
25.3
24.1

SEM

P-value

0.7
1.0
1.0
1.1

0.042
0.036
0.070
0.165

33.7a
33.1
34.6
36.2a

6.3
5.9
6.3
5.6

<0.001
0.750
0.130
0.018

84.4a
81.7a
80.5a
81.8a

5.4
4.7
4.4
4.9

<0.001
0.002
0.035
<0.001

8.9
9.0
9.4a
9.4
25.2a
24.5
25.5
26.3

0.4
0.4
0.4
0.5
3.8
4.1
3.6
4.0

0.217
0.843
0.012
0.447
0.010
0.240
0.053
0.083

superscripts in the same row show significant differences between the groups (P<0.05). L: a group
with more than 5% lower than the estimated milk protein values, M: a group within 5% difference of the
estimated milk protein values, H: a group with more than 5% higher than the estimated milk protein values.
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S05 OP-01 | Vilija Buckiuniene | Lithuania | vilija.buckiuniene@lsmuni.lt
Comparative analysis of Czech White goats and Saanen on productivity and milk quality aspects
depending on season
Vilija Buckiuniene,1 Evaldas Slyzius2, Guoda Murauskaite2
¹Institute of Animals Rearing Technology, Faculty of Animal Science, Lithuanian University of Health
Sciences, Kaunas, Lithuania
2Department of Animal Breeding, Faculty of Animal Science, Lithuanian University of Health
Sciences, Kaunas, Lithuania
The aim of this study was to compare milk yield, chemical composition, somatic cells, lactose
and urea through a year in two different goat breeds, i.e., Saanen (n=56) and Czech White goats
(n=56). The data were taken from February to October, all goats were second and third lactation.
Analysis of goat milk composition (fat, protein, lactose, and urea) was made by Lithuanian
accredited central milk testing laboratory CJSC Pieno Tyrimai, using spectrophotometers
LactoScope 550 and LactoScope FTIR (Delta Instruments, the Netherlands). The somatic cell
count (SCC) in milk was determined by the flow cytometry method using the Somascope CA-3A4
(Delta Instruments, the Netherlands). Goat milk yield was analysed during control milking and
evaluated according to the information made available by the Agricultural Information and Rural
Business Centre. The highest amount of milk yield were determined in June- 4.62 kg, the lowest3.05 kg (P<0.05) per goat. The highest protein and fat content – in October- were 3.74 and 4.49
% (P<0.05), respectively. Somatic cells counts in October were 49 % less compared to September
(P<0.05). Urea concentration was highest in July, and more than three-fold lower in February
(P<0.05). Saanen goats productivity is two-fold higher (P>0.05), fat, protein and lactose content
quite similar, somatic cells count and urea were 9 % less (P>0.05) compared to Czech White goats.
The study showed that breed and season could effect on milk yield and quality parameters.
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S05 OP-02 | Chanda B. Nimbkar | India | chanda.nimbkar@gmail.com
Goat production system improvements in a drought-prone area in Maharashtra state of India
boosted production of goats belonging to marginal farmers
Chanda Nimbkar, Kanhaiya Chavan, Sanyogita Kumbhar, Pradip Ghalsasi
Nimbkar Agricultural Research Institute, Phaltan, Dist. Satara, Maharashtra, India
The All India Coordinated Research Project on Goat Improvement (AICRP) of the Indian Council
of Agricultural Research is being implemented in 16 indigenous goat breeds in 15 field and 3 farm
units in different regions of India since 1992. The objective of field units is to assess the
production of goat breeds in farmers’ flocks and improve the germplasm through selection. The
Nimbkar Agricultural Research Institute has operated a field unit since 2009 for the Osmanabadi
goat breed on the Deccan plateau. Over 13 years, about 16,500 goats and kids have been
recorded and 78 fast-growing twin- or triplet-born and true-to-type Osmanabadi buck kids
selected from 15 villages in seven districts. This paper reports the improvement in the goat
production of a marginal farmer from Gosaviwadi in Mann county of Satara district, a droughtprone region with an annual average rainfall of 500 mm. The services provided since October
2017 were training and awareness creation about improved goat management, ear tagging of
goats, preventive vaccination, deworming when necessary, maintaining performance records of
kidding, body weights, treatment for sickness, mortality and sale. Good quality selected breeding
bucks were provided and changed annually. As a result, sickness, abortions and mortality reduced
and flock productivity improved (Table 1). The body weights of kids and consequently the sale
proceeds also improved substantially.
Table 1: Does kidded and kids born in the flock
Year
Adult
Number of
Total
Kids born
Kid
Kids
does in
does
number of
mortality born/doe/year
the flock
kidding
kiddings
birth to 3
with live
months
kids
2017-18
16
15
19
30
1
2.0
2018-19
20
18
29
52
0
2.9
2019-20
181
13
19
34
1
2.6
2
2020-21
21
11
16
25
0
2.33
1, 2The flock owner sold 4 and 7 does (aged 8 to 10 years) out of the total number in 2019-20 and
2020-21 respectively as the family needed money.
3
The lower number of kids born/doe/year is because 5 of the does that kidded were primiparous
and had single kids.
The factors putatively responsible for the improvement were reduction in inbreeding and more
productive genetics leading to better weight and quality of kids, better awareness of the goat
owner about health care, nutrition, shelter and management as also knowledge of the body
weight of kids leading to better sale prices.
Acknowledgements
The research was funded by the Indian Council of Agricultural Research under the ICAR-All India
Coordinated Project on Goat Improvement.
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S05 OP-03 | Antonio Rodriguez | United States of America | carias_abner@hotmail.com
Dairy goats as model to participate in a short-study abroad to strengthen food security
concept, enhance animal handling and improve soft-skills among college students
Abner A Rodríguez
University of Puerto Rico, Mayagüez, Puerto Rico, 00680
CEPROCAL “Center for Goat Production in the Guatemalan Highlands” was initially founded and
funded by Save the Children International, in cooperation of USAID and Agros International. The
project was founded with the mission of fighting malnutrition in the Ixil area (Quiché) of
Guatemala where families received a goat and tutoring on milk production to feed the
community children. With the objective to enhance experiential learning, the food security
concept, and soft skills (e.g. communication, decision-making and problem solving, self-management,
teamwork, professional experiences, and leadership), 15 students from the University of Puerto
Rico visited this goat project for 5 days. Student hands-on activities during the trip included
goat production related activities such as milking, feeding, reproduction, health, waste
management, and manufacture of dairy products as frozen desserts and confections. During
the program, students also interacted with family beneficiaries of the program and visited
public schools in the Quiché. A pre and post-trip survey instrument containing 13 statements
divided into three groups was distributed among participating students. Evaluation statements
included the impact of the dairy goat project visit in 1) knowledge about non-profit
international organization related to food security, 2) experience on dairy goat management
and manufacture of dairy goat products, and 3) soft skill development. Students were asked to
rate statements on a 1 - 5 scale (1= strongly disagree, 5 = strongly agree). Study abroad to
CEPROCAL enhanced the students’ knowledge of non-profit international organizations by
45.3% and the concept of food security and beneficiaries by 17.8 % and 41.3%, respectively.
Students also improved their knowledge in goat milk production (29.3%), feeding, reproduction,
and health (12%), waste management (28%), and manufacture of dairy products (40%).
Development of soft skills such as communication, decision-making and problem solving, selfmanagement, teamwork, professional experiences, and leadership were on average improved
by 62% among participating students. In summary, the trip to the dairy goat project was an
excellent model for a short study abroad to strengthen food security concept, enhance animal
handling and improved soft skills concept among college students.
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S05 OP-04 | Santoshi Chaudhary | United States of America | schaudhary8326@tuskegee.edu
Effect of age on the performance of Kiko does raised on cool-season pastures
Santoshi Chaudhary, Uma Karki, Bhuwan Shrestha, and Sadikshya Lamsal
Department of Agricultural and Environmental Sciences and Cooperative Extension, College of
Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL 36088, USA
The performance of animals depends on the nutrients consumed through grazing, age, and
environmental factors. However, the effect of age on the performance of meat goats grazing
cool-season pastures has not been documented well, especially in the Southeast USA. The
objective of the study was to evaluate the effect of age on the performance of Kiko does grazing
cool-season pastures. The study was conducted from March to May 2022 (71 d) involving 17
mature Kiko does (34-35-month-old) and 16 young Kiko does (10–11-month-old). Ten study plots,
each of 0.4 ha area, consisted of a mixture of cool-season forages (rye, Secale cereale L.; hairy
vetch, Vicia villosa Roth; tall fescue, Schedonorus arundinaceus Schreb.; white clover, Trifolium
repens L.). Both mature and young Kiko does were stocked together rotationally in the study plots
throughout the study period, where the initial stocking density was 2382 KgBW/ha. Animal
performance data (live weight, FAMACHA score, and body condition score (BCS)) were collected
on Day 1, fortnightly during the study, and at the end of the study. Data were analyzed using the
GLM procedure in SAS 9.4. Young does showed better FAMACHA score (10%) (p<0.01) and BCS
(4%) (p<0.05) than mature does (Table 1). Young does attained around 53% of the live weight of
mature does. In conclusion, age showed a significant impact on the performance of Kiko does.
Table 1. Overall live weight, body condition score (BCS), and FAMACHA score of mature and
young Kiko does raised on cool-season pastures, March-May 2022, Browse research and
demonstration site, Tuskegee University, Tuskegee, Alabama, USA.
Performance Indicators

Mature does

Young does
LSMeans ± SE

Body weight (Kg)

42.6 ± 0.40

FAMACHA score

2.1 ± 0.03b

1.9 ± 0.03a**

BCS

2.3 ± 0.02b

2.4 ± 0.02a*

abLSMeans

22.7 ± 0.42

in the same row with different superscripts differ (*p<0.05, **p<0.01).
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S05-P01 | Jean-Paul Dubeuf | France | jean-paul.dubeuf@inrae.fr
Presentation of the Pastinnova PRIMA project for developing innovation on pastoralism with
the Living Labs approach
Jean-Paul Dubeuf1, Athanasios Ragkos2, Antonello Franca3, Marta Guadalupe Rivera-Ferre 4,
Paride d’Ottavio5, Antonio Lopez-Francos6
1INRAE

R045-SELMET–LRDE, Corsica, France
Agriculture Organization -DIMITRA, Agricultural Economics Research Institute, Terma
Alkmanos, 11528 Athens, Greece
3
CNR - ISPAAM, Institute for Animal Production System in Mediterranean Environment, National
Research Council, Trav. La Crucca 3, 07100 Sassari, Italy
4Spanish National Research Council (CSIC), Institute for the Management and Innovation of
Knowledge, Camino de Vera, s/n 46022 Valencia, Spain
5Polytechnic University of Marche, Department of Agricultural, Food and Environmental Sciences,
60131 Ancona, Italy
6
Mediterranean Agronomic Institute of Zaragoza (CIHEAM), 50059 Zaragoza, Spain
2Hellenic

PASTINNOVA is an important project supported by the European Prima foundation and program
for Research and Innovation solutions in the Mediterranean region. It focuses on the
sustainability of Mediterranean pastoralism and aims to deliver innovations and business models
that pertain to the particularities of pastoral systems in the Mediterranean where small ruminant
production systems are still very important but often threatened.
From 2022 to 2025, the project will utilize a co-creation approach, based on the theory of Living
Laboratories, in order to upscale existing innovations for a broad range of socio-cultural,
economic, environmental and policy aspects. Its objective is to impact on the livelihoods of
pastoral areas and people (especially vulnerable ones), while increasing the marketability of
pastoral food products and favouring multi functionality.
The project has twenty-two multi – actors partners from 10 Mediterranean countries
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S05-P02 | Sadikshya Lamsal | United States of America | slamsal3101@tuskegee.edu
Sex effect on the growth of Kiko kids and Katahdin-St. Croix-Cross lambs raised on pastures
Bhuwan Shrestha1, Uma Karki1, Santoshi Chaudhary1, Sadikshya Lamsal1 and Anand Tiwari1,2
College of Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL
36088, USA
2Currently at the Department of Animal and Avian Sciences, University of Maryland, College
Park, MD, USA
1

Environment, feeding, and genetic factors influence the growth of young animals. However, how
sex would impact the growth of young animals under silvopasture grazing conditions is not
documented well. This study tested the hypothesis that sex would impact the growth of young
animals. The objective of this study was to evaluate the effect of sex on the growth of young kids
and lambs. The studies with kids and lambs were conducted in the Atkins research and
demonstration site, and Browse research and demonstration site, Tuskegee University,
respectively. Suckling Kiko kids (33: 15 males and 18 females; litter size – 2.0) and Katahdin-St.
Croix-cross lambs (28: 11 males and 17 females; litter size – 1.8) were rotationally stocked in
pasture plots with their mothers. The silvopasture plots contained crabgrass (Digitaria radicosa
(J. Presl) Miq.), cowpea (Vigna unguiculata (L.) Walp.), and bahiagrass (Paspalum notatum
Fluegge). Kids and lambs were weighed fortnightly beginning in late April 2021, when all kids and
lambs were born, and continued until early July 2021. Data were analyzed using the Mixed
procedure in SAS 9.4. Overall, male kids gained a heavier live weight (17%) than female kids
(P<0.0001). Similarly, male lambs grew heavier (7%) than female lambs (P<0.0001). Overall,
lambs were 83% heavier compared to kids during the study period. The difference in live weight
between males and females occurred on all measurement dates. Results showed a significant sex
effect on the growth of young Kiko kids and Katahdin-St. Croix-cross lambs raised on pastures.

| 165

SESSION 6
ENVIRONMENT, CLIMATE
CHANGE AND GOATS

S06 IS-1 | Nazan Koluman | Turkey | nazankoluman@gmail.com
Goats and their role in climate change
Nazan Koluman
Çukurova University, Agricultural Faculty Department of Animal Science, Adana-Turkey

Farm animal husbandry, which has a great importance in human history, is changing rapidly due
to human-induced climate change, along with other branches of agricultural production.
Currently, even countries located within the temperate zone are affected by changes in global
warming. These changes are associated with unprecedented events of daily temperature and
precipitation characteristics, and also sometimes applied to seasonal. The number of days with
temperature humidity index (THI) above a specific comfort threshold (> 68) has noticeably
increased in recent years in especially tropical and subtropical regions. The rate of global
warming, including in the temperate zone, is expected to continue to vulnerable in coming years.
The economic importance of goat production has been increased during the last decades all over
the world, predominantly in countries that are routinely exposed to harsh environment. Goats
have numerous advantages that enable them to maintain their production under extreme
climate conditions. Principally, goats have higher capacity to effectively convert some feed
sources into milk and meat than other farm raised ruminants. Additionally, goats emit less
methane than other domestic ruminants. Based on these advantages, it can be said that goat
breeding will play an important role in mitigating and adapting to climate change in harsh
environments. In this paper the goat farming and its role on climate change, global-level
challenges and advances, and opportunities for the future will be discussed.
Key words: Goat, climate change, role, adaptation, mitigation.
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S06 O-01 | Alain Ndona | Belgium | a.ndona@doct.uliege.be
Botanical families, crude protein content and seasonal consumption of forage by goats, in
free range systems at Kongo-Central region, Sub-Saharan Africa
Alain Ndona1,2, Anthony Kikufi Batoba3, Bienvenu Kambashi2, Yves Beckers1,
Charles-Henri Moulin4, Jerome Bindelle 1
1Precision

Livestock and Nutrition, Gembloux Agro-BioTech, Liege University, Belgium
Production Department, University of Kinshasa, DRCongo
3Plants Ecology and Systematic Lab, University of Kinshasa, DRCongo
4
SELMET, University of Montpellier, INRAE, CIRAD, Montpellier SupAgro, France
2Animal

Goats rank among the most valuable domestic herbivores in Sub-Saharan Africa. At the western
part of Democratic Republic of Congo (DRC), goat free-ranging relies on natural forage without
regard to species consumed, their protein content and availability. Due to protein importance as
essential macronutrient for body structure, functions and animal products, questions remain on
the meeting goat nutritional requirements in such system.
This work aims to characterize consumed forage and their protein content. Two herds were
selected in two villages at Kongo-Central region, DRC. Three goats of each herd were 8 hours/day
tracked and monitored in three gazing days, during the two seasons (dry and wet).
Any forage consumed at least once, was recorded (as qualitative variable), identified, sampled
and analyzed by Kjeldahl method for CP content. FactoMineR was performed to categorize
recorded forage.
We identified 41 species grazed by goats, clustered (p˂0.05) in four distinctive categories (Table
1). The first category was grass (15%), mostly consumed in any season and containing 10-30% of
CP. The second and the third categories including legumes (10%) with CP˃30%, mostly grazed in
rainy season, and CP˂30% grazed in dry season. The fourth category (75%) clustered 20 botanical
families different to grass and legume, all seasons grazed, with 10-30% of CP. Actually, protein
content of these forages does not ensure its availability for meeting goats nutritional
requirements. Eventual presence of secondary compounds in some forage, limit the protein
digestibility and impair their bioavailability.
Kongo-Central natural rangelands and fallowed lands, are worthy diversified forage suppliers. At
least 41 species ranked poor, medium or rich protein content were recorded. Medium and rich
proteins species act effectively in supplying protein to free-ranging goats, without evidence of
their availability. Further investigations are needed to yield more on these proteins bioavailability
extent and to quantify whether nutritional requirements in energy and other nutrients are fully
met.
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Table 1. Forage consumed by goat at Ngeba and Kikola site, Kongo Central province
Category

Species

Botanical family

Grass

Cynodon dactylon (L.) Pers.
Cyperus esculentus L.
Digitaria horizontalis Willd.
Eleusine indica (L.) Gaertn.
Panicum maximum Jacq.
Paspalum notatum Alain ex Flüggé
Centrosema virginianum (L.) Benth.
Acacia auriculiformis A. Cunn. ex Benth.
(seeds)
Acacia auriculiformis A. Cunn. ex Benth.
(leaves)
Psophocarpus scandens (Endl.) Verdc.
Calopogonium mucunoides Desv.
Amaranthus blitum L.
Boerhavia diffusa L.
Oncoba welwitschii Oliv.
Syn. Caloncoba welwitschii (Oliv.) Gilg
Carica papaya L.
Chromolaena odorata (L.) R.M. King & H. Rob.
Combretum racemosum P. Beauv.
Commelina diffusa Burm. f.
Erigeron sumatrensis Retz.
Syn. Conyza sumatrensis (Retz.) E. Walker
Costus phyllocephalus K. Schum.
Croton hirtus L'Hér.
Cyathula prostrata (L.) Blume
Dacryodes edulis (G. Don) H.J. Lam
Elaeis guineensis Jacq.
Euphorbia hirta L.
Ficus bubu Warb.
Gymnanthemum coloratum (Willd.) H. Rob. &
B. Kahn
Hymenocardia ulmoides Oliv.
Phragmanthera usuiensis (Oliv.) M.G. Gilbert
subsp. usuiensis
Syn. Loranthus albizziae De Wild.
Mangifera indica L.
Manihot esculenta Crantz (Tubers)
Syn. Manihot utilissima Pohl
Manihot esculenta Crantz (leaves)
Manihot esculenta Crantz (tuber peels)
Megaphrynium macrostachyum (Benth.)
Milne-Redh.
Morinda morindoides (Baker) Milne-Redh.
Musa acuminata Colla
Passiflora edulis Sims
Persea americana Mill.
Psidium guajava L.
Rhabdophyllum arnoldianum (De Wild. & T.
Durand) Tiegh.
Sida acuta Burm. f.
Smilax anceps Willd.
Urena lobata L.
Tithonia diversifolia (Hemsl.) A. Gray

Legume

Others

Season of
consumption
DS=Dry season
RS=Rainy season
BS=Both season
BS
RS
RS
BS
BS
BS
RS
DS

Crude
protein
content (%)
Rainy
Dry
season
season

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Fabaceae
Fabaceae

Morphological
type:
shrub,
Herbaceous or
tree
Herbaceous
Herbaceous
Herbaceous
Herbaceous
Herbaceous
Herbaceous
Herbaceous
Tree

16
25
10
20
21
30
32
-

14
14
16
26
27

Fabaceae

Tree

BS

17

16

Fabaceae
Fabaceae
Amaranthaceae
Nyctaginaceae
Salicaceae

Herbaceous
Herbaceous
Herbaceous
Herbaceous
Shrub

RS
RS
RS
RS
BS

40
30
32
31
20

17

Caricaceae
Asteraceae
Combretaceae
Commelinaceae
Asteraceae

Herbaceous
Herbaceous
Shrub
Herbaceous
Herbaceous

BS
BS
BS
BS
BS

16
32
14
27
20

15
21
13
25
17

Costaceae
Euphorbiaceae
Amaranthaceae
Burseraceae
Arecaceae
Euphorbiaceae
Moraceae
Asteraceae

Herbaceous
Herbaceous
Herbaceous
Tree
Herbaceous
Herbaceous
Shrub
Shrub

BS
BS
BS
BS
BS
RS
BS
DS

21
27
24
11
20
14
18
-

19
22
25
10
18
15
30

Euphorbiaceae
Loranthaceae

Shrub
Shrub

BS
BS

30
12

26
12

Anacardiaceae
Euphorbiaceae

Tree
Shrub

BS
BS

9
1

10
1

Euphorbiaceae
Euphorbiaceae
Marantaceae

Shrub
Shrub
Herbaceous

BS
BS
BS

31
6
15

29
6
17

Rubiaceae
Musaceae
Passifloraceae
Lauraceae
Myrtaceae
Ochnaceae

Shrub
Herbaceous
Tree
Tree
Tree
Shrub

BS
BS
BS
BS
BS
BS

24
14
35
12
13
9

25
15
29
12
13
10

Malvaceae
Smilacaceae
Malvaceae
Asteraceae

Herbaceous
Herbaceous
Herbaceous
Shrub

BS
BS
BS
DS

29
13
19
-

23
14
18
23
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S06 O-02 | Antonio J. Morales de la Nuez | Spain | morales.delanuez@ipna.csic.es
Evaluation of antigenicity of key protein in methanogenesis and design of antigens for antimethane antibody production
Morales-delaNuez, A.1, González-Acosta, S.1,2, Asensio-Calavia, P. 1,2, Otazo-Pérez, A.1,2, López,
M.R.1, Peréz de la Lastra, J.M.1
Biotechnology of Macromolecules Research Group, Instituto de Productos Naturales y
Agrobiología (IPNA-CSIC), Avda. Astrofísico Francisco Sánchez, 3, 38206 San Cristóbal de la
Laguna, Spain.
2Escuela de Doctorado y Estudios de Posgrado. Universidad de La Laguna (ULL) Avda. Astrofísico
Francisco Sánchez, SN. Edificio Calabaza-Apdo. 456 38200 San Cristóbal de La Laguna, Spain.

1

One of the by-products of fibre digestion in the rumen is methane gas (CH4). Common
mechanisms to reduce CH4 emissions in ruminants include: Dietary manipulations, vaccinations
and/or drugs to control or reduce the amount of methanogenic microorganisms in the gut.
However, current strategies to inhibit methanogenic activities in the rumen have limited or no
success due to low efficacy, lack of selectivity, resistance of the microorganisms or toxicity of the
side effects of the compounds or drugs to the host species. Many of the enzymes involved in
methanogenesis are highly conserved and only found in methanogens. The EU-funded IGYMERA
project aims to reduce methane emissions by blocking the enzymatic activity of subunit H of the
enzyme tetrahydromethanopterin S-methyltransferase (Mtr), which is responsible for catalysing
essential methanogen function. This strategy involves the use of heterologous polyclonal
antibodies against this enzyme, which can be administered orally. Instead of using whole archaea
for antibody production, we will generate inexpensive, specific and non-toxic polyclonal IgY
antibodies against the key membranes responsible for methane production. We describe here
the identification of key antigenic epitopes of subunit H of the enzyme Mtr as a first step towards
generating antibodies. We first modelled this enzyme using AlphaFold colab and identified
several linear epitopes between 8-12 residues using various bioinformatics tools, including
BepiPred 2.0, EpiDope and using the method of Kolaskar and Tongaonkar (1990). This accurate
prediction method allows us to select three different peptides that can lead to an overall faster
and cheaper immunogen design process for the production of enzyme antibodies to mitigate
methane emission. Apart from its important role in global warming and the greenhouse effect,
enteric CH4 in goats is also considered as a dietary energy loss. Therefore, we expect that the
IgYmera project can help sustain goat production in a changing climate scenario.
Acknowledgements
This research was funded by projects APOGEO (Cooperation Program INTERREG-MAC 2014–2020, with
European Funds for Regional Development-FEDER, “Agencia Canaria de Investigación, Innovación y
Sociedad de la Información (ACIISI) del Gobierno de Canarias”, Project ProID2020010134 “Bioprospección
y biotecnología en el descubrimiento de péptidos antimicrobianos contra patógenos resistentes” and Caja
Canarias, Project 2019SP43. MRL is currently funded by the Cabildo de Tenerife, under the TFinnova
Programme, supported by MEDI and FDCAN funds (project number 19-0231). PAC and AOP are recipients
of pre-doctoral fellowships from the “Agencia Canaria de Investigación, Innovación y Sociedad de la
Información (ACIISI) del Gobierno de Canarias”. AM-dlN is a recipient of a postdoctoral Marie Curie
fellowship under grant agreement 101030604 (IGYMERA).
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S06 O-03 | Juan F.J. Torres-Acosta | Mexico | jfj.torresacosta@gmail.com
The complexity of goat feeding behaviour: approaches, historical background, and insights
from decades of research in the tropical forests
Rafael Arturo Torres-Fajardo1, Gabriel Andrés Ortíz-Domínguez2, Pedro Geraldo González-Pech2,
Carlos Alfredo Sandoval-Castro2, Juan Felipe de Jesús Torres-Acosta2
1 Independent

2FMVZ,

researcher
CCBA, Universidad Autónoma de Yucatán, Mérida, Yucatán, México

Feeding behaviour is the result of multifactorial mechanisms constituting the first and arguably
most important relationship between herbivores and their environment. Thus, an understanding
of its underlying processes represents a prerequisite to design efficient grazing management
systems. The low deciduous forest (LDF) from the Yucatán peninsula is a heterogeneous
vegetation system representing the main or unique feed resource for the majority of goat flocks
in which ̴260 plant species have been identified as potential feed sources. In this review, we will
delve into the relevance of goat’ feeding behaviour and review 19 published reports (11 under
grazing/browsing conditions and eight controlled studies) which collectively aimed to understand
its nature. From those studies, nine employed an improved methodology to quantify voluntary
intake, seven encompassed the use of selectivity indexes, and four established comparisons
between sheep and goats. Several factors influencing feeding behaviour such as nutritional plant
content, gastrointestinal nematodes (GIN), plant secondary metabolites (PSM), feeding
experience, and their interactions were studied. Goats in the LDF area of study consume at least
94 plant species and their diet is characterized by a high crude protein and a low energy intake.
Consequently, feeding behaviour should be partly directed to balance the intake of
macronutrients. For the time being, we have found no evidence supporting the hypothesis that
PSM are actively avoided. Conversely, goats seem to combine nutrients and PSM from plants
which could trigger a nutraceutical — nutritional and pharmaceutical — effect over them. In
addition, GIN have not modified goats feeding behaviour unless infection reaches substantial
thresholds. We also hypothesize the existence of a prophylactic self-medication behaviour rather
than a therapeutic one. Goats utilize their morphophysiological adaptations and feeding
behaviour to cope and optimize the use of native heterogeneous vegetation systems thereby
contributing to the well-being of rural populations.

Table 1. A summary of trials investigating the feeding behaviour of Criollo goats in the low deciduous
forest of Yucatán, México
Objective
Identify plant species and
determine proportion of time
consuming them
Evaluate preference and intake
towards native trees

Experiment
conditions

n

Plant
species
consumed

Selection
index

Grazing

1-10

42

ND

Ríos and Riley (1985)

Controlled

4

4

ND

Alonso-Díaz et al. (2008)

Reference
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Determine and compare DMI
when offered a single feed
Evaluate selectivity of tannin rich
plants with and without PEG
Build a bite coding grid
considering the diversity of plant
parts consumed by small
ruminants in the LDF†
Describe the feeding behaviour
and quantify macronutrient
intake
Determine the effect of a tannin
rich plants on the saliva turbidity
Investigate the effect of natural
GIN infection on selection
Determine if goats display
selection in the LDF
Investigate the effect of artificial
GIN infection on selection

Controlled

4

3

ND

Alonso-Díaz et al. (2009)

Controlled

10

4

Duncan
& Young

Hernández-Orduño et al.
(2012)

Grazing

3

34

ND

González-Pech
(2014)

et

al.

Grazing

6

61

ND

González-Pech
(2015)

et

al.

Controlled

18

1

ND

Ventura-Cordero et al.
(2017a)

4

Jacobs

Ventura-Cordero et al.
(2017b)

Controlled

12

Grazing

3

22

Jacobs

Ventura-Cordero et al.
(2018a)

Controlled

12

8

Cheeson

Ventura-Cordero et al.
(2018b)

Evaluate the effect of GIN, CT,
Torres-Fajardo et al.
and interactions on feeding
Controlled
22
4
Manly
(2018)
behaviour
Effects of DMI, plants and strata
Jaimez-Rodríguez et al.
Grazing
12
29
ND
in GIN burdens
(2019)
Identify modifications in the DMI
when GIN infection was
Grazing
12
35
ND
Novelo-Chi et al. (2019)
suppressed
Effect of GIN, CT, and interactions
Torres-Fajardo et al.
Grazing
36
35
Cheeson
on feeding behaviour
(2019a)
Compare the feeding behaviour
Torres-Fajardo et al.
in the early and late morning in
Grazing
12
ND
ND
(2019b)
response to GIN infection
Describe the feeding behaviour
Ventura-Cordero et al.
and quantify macronutrient
Grazing
6
50
ND
(2019)
intake
Compare the feeding behaviour
of inexperienced kids and
González-Pech et al.
Grazing
22
44
ND
experienced adult goats in the
(2021)
LDF vegetation
Effect of browsing experience,
Ortiz-Domínguez et al.
plant nutritional quality and
Controlled
12
5
Cheeson
2022
interactions on feeding behaviour
Describe the goats’ feeding
behaviour towards Lantana
Torres-Fajardo et al.
Grazing
36
ND
ND
camara in the heterogeneous
(2022)
vegetation of LDF
DMI: Dry matter intake; PEG: Polyethylene glycol; LDF: Low deciduous forest; GIN: Gastrointestinal Nematodes; CT:
Condensed Tannins; n: Number of experimental animals, ND: Not determined; NS: Not specified
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S06 O-04 | Bhuwan Shrestha | United States of America | bshrestha8557@tuskegee.edu
Impact of supplement type on the performance and concentration of fecal nutrients of
lactating does and their kids raised in woodlands
Bhuwan Shrestha1, Uma Karki1, Santoshi Chaudhary1, Anand Tiwari12, Sadikshya Lamsal1 and
Lila Karki3
1College

USA

of Agriculture, Environment and Nutrition Sciences, Tuskegee University, Tuskegee, AL,

2Currently

at the Department of Animal and Avian Sciences, University of Maryland, College
Park, MD, USA
3Department of Agriculture, Food and Resource Sciences, University of Maryland Eastern Shore,
Princess Anne, MD, USA
Previous woodland-grazing studies reported poor performance of young, growing goats and
recommended for supplemental feed. However, not much is known how different supplement
type influence the performance and nutrient dynamics of goats stocked in woodlands. The
objective of this study was to evaluate the effect of supplement type on the performance and
the concentration of fecal nutrients of lactating does and their kids raised in woodlands. The
study was conducted in six woodland plots and adjacent silvopasture plots were used for
supplemental grazing. Seventeen lactating Kiko does with their kids (33) were divided into two
groups. Each group was assigned to woodland plots and rotated among those plots throughout
the study period. One group was allowed to supplemental grazing (SG) in adjacent silvopasture
plots for 3-4 hours daily and another group was supplemented with ad libitum hay and corn (0.5%
of metabolic weight) (HC). Animal performance data (live weight, FAMACHA score, and body
condition score (BCS)) were collected at the beginning after a 5-day-adjustment period,
fortnightly during the study, and at the end. Vegetation samples from woodland and silvopasture
plots, and hay samples were collected randomly and analyzed for CP, ADF, NDF, and TDN. Fecal
samples were collected and analyzed for N, P, and DOM. Animal performance, and the
vegetation- and fecal-quality data were analyzed using the GLM procedure, and hay-quality data
using the MEANS procedure in SAS 9.4. SG does showed better (11%) FAMACHA score vs. HC
does (p<0.05) (Table 1). Silvopasture vegetation had higher CP (27%), NDF (6%), and TDN (9%)
(p<0.0001) vs. woodland vegetation. Fecal N (18%) was greater (p<0.0001) in SG does vs. HC does.
Results showed that supplemental grazing is superior to hay and corn supplementation for
improving diet quality and FAMACHA score in lactating does.
Table 1. Live weight and condition score and FAMACHA score of does and their kids with supplemental
grazing (SG) or hay and corn grain feeding (HC) while stocked in woodlands, July-October 2021, Atkins
agroforestry research and demonstration site, Tuskegee University, Tuskegee, Alabama, USA (LSMeans ±
SE).

Performance indicators
Live weight (kg)
FAMACHA score
Body condition score

SG
39.7 ± 0.65
2.5 ± 0.05b
2.2 ± 0.09

Does

HC
40.8 ± 0.04
2.8 ± 1.46a*
2.3 ± 0.04

SG
14.6 ± 0.27
2.7 ± 0.07
2.4 ± 0.03

Kids

HC
14.8 ± 0.47
2.6 ± 0.08
2.4 ± 0.04
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S06 OP-01 | Károly Penksza | Hungary | penksza@gmail.com
Goat pastures botanical and conservation studies and evaluation
Károly Penksza1, Sándor Hajnáczky1,2, Ferenc Stilling1, Szilárd Szentes2, Attila Fűrész1, Péter Póti2
Ferenc Pajor2
1
Hungarian University of Agriculture and Life Sciences, Institute of Agronomy, Department of
Botany, Hungary
2Hungarian University of Agriculture and Life Sciences, Institute of Animal Husbandry, Hungary
The vegetation of two goat pastures was studied in Somogy County, Hungary near Kaposdada
(old grassland) and Kaposszerdahely (young pastures on old-fields). Different traits were used to
evaluate the vegetation of these habitats: relative ecological indicator values, naturalness and
social behaviour types. The relative nitrogen demand (NB) and the relative water demand (WB)
of species were analysed from the Borhidi relative ecological indicator values. The social
behaviour types were evaluated according to Borhidi as well. The naturalness of pastures was
estimated with nature conservation value categories (TVK) based on Simon. The life form of
species was evaluated as well. Cluster analysis and detrended correspondence analysis were used
for the statistical interpretation of data. The vegetation of the most intensively grazed parts of
the old pasture near Kaposszerdahely was separated. Here the vegetation was very degraded,
the number and abundance of weed and disturbance tolerant species was high. The analyses of
relative ecological indicator values and nature conservation value categories gave the same
result. The vegetation of the pasture in Kaposszerdahely which has been used as a goat pasture
since 5 years is quite close to natural grasslands, so grazing has helped the natural regeneration
of this old-field. Our results showed that goat grazing is a proper management form for the old
pasture as well. The life form of species can be used as an indicator of grazing intensity. The
coverage of species with stolon or rosette has increased on the intensively grazed areas. The
research was supported by Establishment of sustainable conservation of Natura 2000 sites in
Hungary (Swiss-Hungarian Cooperation Programme: SH/4/8) and OTKA K-125423 projects.
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S06 OP-02 | Thirunavukkarasu Duraisamy | India | dthirunavukkarasu@gmail.com
Factors driving adoption of climatic risk mitigating technologies with special reference to goat
farming in India: Evidence from meta-analysis
Duraisamy Thirunavukkarasu a, Mani Jothilakshmi b , Mullakkalparambil Velayudhan
Silpa c,d and Veerasamy Sejian d
aKrishi

Vigyan Kendra, Villupuram II, Tamil Nadu Veterinary and Animal Sciences University,
Tamil Nadu, India
b Veterinary College and Research Institute, Salem, Tamil Nadu Veterinary and Animal Sciences
University, Tamil Nadu, India
c Institute of Animal Breeding and Genetics, Justus-Liebig-Universität Gießen, Gießen, Germany
d Centre for Climate Resilient Animal Adaptation Studies, ICAR-National Institute of Animal
Nutrition and Physiology, Adugodi, Bangalore, India
An attempt to comprehend the status of the factors driving adoption of technologies with specific
reference to goat farming in the changing climate scenario was studied through narrative
literature review and meta-analysis. Review of past studies suggests that the extension system
which involves technology transfer activities suffers with limitations of financial and manpower
resources. Meta-analysis revealed that farmers had 47% knowledge on technologies that have
potential to mitigate the effects of climate change on goats. Health, feeding, breeding and
housing practices had an adoption level of 31, 40, 58 and 70% respectively, while extent of
adoption of specific practices (ectoparasitic control, deworming and vaccination) ranged from 24
to 48%. The high climatic risk-prone areas had low overall adoption rate compared to low riskprone areas, even though the knowledge on goat farming practices/technologies were viceversa. This study identified that farmers’ knowledge, access to extension services and individuals’
economic motivation had larger effects on adoption with a population effect size of 0.69
(p<0.0001), 0.52 (p<0.0001) and 0.52 (p<0.091) respectively. While education, caste, family size
experience in goat farming, social participation, land size, household income and flock size had
minimal influence on adoption. The study found that the level of climate risk-proneness was a
significant moderator for the relationship between farmers education and adoption (Cochrans
Q= 13.55, df=1, p<0.05); family education status and adoption (Cochrans Q=9.97, df=1, p<0.01)
and access to extension and adoption (Cochrans Q=10.04, df=1, p<0.05). This meta-analysis
reveals that targeting farmers/farm families with climate risk mitigating technologies among
farmers with high economic motivation, possessing better education and having contacts with
extension agents may provide earlier benefits. Added, the livestock extension system plays a
significant role in technology transfer activities in goat farming which need to adapt with
investments, human resources, research on technology transfer activities and capacity building
programs. Such an approach might help to deliver the technical know-how on climate resilient
technologies and skills to the farming community to mitigate the negative effects of climate
change.
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S06 OP-03 | Eunice Ndegwa | United States of America | endegwa@vsu.edu
Age based differences in abundance and diversity of lactic acid bacteria in the gut of
pastured meat goats
Eunice Ndegwa*, Doaa El-Hadedy
Agricultural Research Station, Virginia State University, Petersburg, VA, USA
Increased attention of microbiome manipualtion to improve health and performance of food
animals has stirred the need to understand the resident gut microflora in healthy hosts. In this
research, we describe results of study of diversity and abundance of lactic acid bacteria (LAB) in
a cohort of pastured goats evaluated from birth to ten months of age. Cultural, microscopic and
molecular techniques were utilized to decribe abundance and diversity. We detected LAB in all
goats age groups evaluated in this study but the abundance and diversity decreased gradually
from the pre-weaning period to very low counts at ten months of age. The pre-weaned and periweaned (upto one week after weaning) goat gut was enriched with different species of
Lactobacillus and Pediococcus spp. In particular, in pre-weaned and peri-weaned goats,
Lactobacillus reuteri was the most frequently detected in over 50% of the goat kids. In these age
groups, Lactobacillus fermentum, Lactobacillus johnsonni were also detected although in
relatively lesser number of goat kids. In contrast in older animals at ten months of age,
Lactobacillus spp were detected in less than 5% of the animals. In the latter group, the
Enterococcus spp were most abundant and the detected Lactobacillus species were mainly
Lactobacillus mucosae and Lactobacillus plantarum. The study highlights important findings with
age based LAB differences incuding species found in pre-weaned versus older goats that have
potential use in future development of host and age specific probiotics for goats.
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S07 IS-1 | María del Rosario Fresno | Spain | mfresno@icia.es
Milk clotting enzymes: a transcendental decision in goat´s milk cheese quality
Maria Fresno, Anastasio Argüello, Alexandr Torres, Noemi Castro, Sergio Álvarez
Animal Production Unit, Pastures and Forages in Arid and Subtropical Zones, Canarian Institute
of Agricultural Research, Las Palmas de Gran Canaria, Spain
Cheese quality depend on many factors some of them linked to milk composition (genetic
aspects: spices, breed and individual considerations, lactating stage and lactating number, type
of kidding, animal feeding and health, offspring season, etc.) and other due to cheese making
aspects and storage processing (refrigeration, raw or pasteurized milk, coagulation enzymes and
coagulation parameters, addition of different products, moulding, drainage, salting, ripening,
smoking, etc.). All these factors interact and only under experimental conditions it is possible to
analyse the effect of any particular feature by itself. Between all these factors milk coagulation
process is one of the most important step in cheese final characteristics. The differences in
protein matrix degradation due the origin of coagulant agents affects cheese texture, odour,
flavour and taste and consequently consumer’s preference, this last affirmation is really
important for the economy of the cheesemaker. In the past, cheese-makers have used animal
rennet preparations for curdling milk that were produced by macerating the stomachs from
suckling ruminants according to the local uses, although plant coagulant is used in some typical
specific cheesemaking. Cheese production has increased more than 3,5 fold since 1960 while
animal rennet production has declined, thus other proteolytic enzymes have been developed.
Nowadays, different types of products are available with different origin and variability in
proteases for milk coagulation: animal origin rennet and vegetable coagulants than can be artisan
or commercial, microbial proteases and recombinant from genetically modified microorganism
with cDNA for chymosin. In this paper is presented the state of arts of these enzymes used in
goat´s cheese industry, mainly focused to hand made cheeses. Coagulant effect in physicchemical and sensory profile of cheeses is analysed and also ethical and religious considerations
are explained.
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S07 IS-2 | Aldona Kawęcka | Poland | aldona.kawecka@iz.edu.pl
Opportunities for the development of the goat meat market in Poland and research on the
quality of the product
Aldona Kawęcka
Department of Sheep and Goat Breeding, National Research Institute of Animal Production, Balice n.
Cracow, Poland

The goat meat market in Poland is practically non-existent, and their meat is a hardly available
product. Goats in Poland, apart from the larger herds of dairy goats in the central part of the
country, are kept mainly on small farms, in herds of several to a dozen individuals, mainly on
ecological and agritourist farms. While goat dairy products have found their place in the diet of
many consumers, goat meat is an unknown product for many. Agritourism and ecological farms
have their own, original dairy products on offer, as well as increasingly more goat products,
obtained from young male animals. Breeding of native goats has been gaining importance in
recent years, which creates an opportunity for the development of the goat meat market.
The activities undertaken by the National Research Institute of Animal Production (NRIAP) in
2005 to restore the population of Carpathian goat, considered to be extinct, and to introduce it
to the areas of its original occurrence, i.e. the Polish Carpathians, allowed for the restoration of
this unique genotype to modern breeding. Interest in breeding and financial support under the
Rural Development Program have made the dynamically developing population of Carpathian
goats a valuable element of biodiversity and a potential for the development of the local market
of goat products.
These activities are supported by research on the quality of goat products, including meat. The
aim of the research conducted at the National Research Institute of Animal Production was the
quality of carcasses and meat from male goats of the native Carpathian breed, depending on the
time of slaughter, in comparison with other breeds and species, taking into account the analysis
of volatile compounds.
The meat of Carpathian goats was characterised by lowershear force, less hardness and
chewiness, being a more delicate meat compared to the meat from Saanen goats; it was higher
concerning the content of certain amino acids. The fat of was characterised by a higher content
of monounsaturated acids and a more favourable saturation index. Roasted meat from the
Carpathian kids scored high marks in the organoleptic assessment, with the predominance for
meat obtained from older animals.
The research conducted on local breeds of sheep and goats shows differences in the chemical
composition and quality characteristics of the meat. There was more dry matter and protein in
the muscle of the kids; the differences between species occurred between most fatty acids.
Goat meat is rich in numerous volatile compounds that are formed from the precursors:
amino acids and fatty acids and are directly responsible for the taste and aroma - parameters. In
this study, 93 volatile compounds analyzed by headspace-solid phase microextraction - gas
chromatography/mass spectrometry (HS-SPME-GC/MS) were found.
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These analysis together with chemometrics occurs to be the effective tool for the discrimination
of the meat from the Carpathian goats at different ages and also usefulness for classification of
product derived from different species. In the future, it is assumed that the volatile compounds
profiles will be created on different animal products depending on species, breed, region, farming
and feeding habits, which can also help to prove their authenticity.
As an additional form of promotion of native breeds, including goats and their products,
NRIAP has developed its own certification system for native breeds and their products. This
promotion aims to emphasize the importance of Polish native breeds, the role they play in the
renewal of the environment and landscape, and the potential of their genetic resources, and to
identify products with higher nutritional and health-promoting value.
References
Gąsior R., Kawęcka A., Wojtycza K., Sikora J., Odrzywolska A. 2018. The volatile compounds
composition of the Polish Carpathian goat using HS-SPME-GC/MS - chemometric classification based
on age. Krmiva 60, 1, 25-34.
Kawęcka A., Pasternak M. 2022. The Effect of Slaughter Age on Meat Quality of Male Kids of the Polish
Carpathian Native Goat Breed. Animals, 12, 6, 702.
Kawęcka A., Sikora J., Gąsior R., Puchała M., Wojtycza K. 2022. Comparison of carcass and meat quality
traits of the native Polish Heath lambs and the Carpathian kids. Journal of Applied Animal Research, 50,
1, 109-117.
Migdał W., Kawęcka A., Sikora J., Migdał Ł. 2021. Meat Quality of the Native Carpathian Goat Breed in
Comparison with the Saanen Breed. Animals, 11, 2220.
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S07 O-02 | Yong Wang | China | 2136934060@qq.com
Effects of breed and phase of anagen and telogen on three hormone secretion levels in
cashmere goat
澳

Yong Wang, Zhenhui Gu, Yingjie Zhang*
College of Animal Science and Technology, Hebei Agricultural University, Baoding 071000, China
Cashmere growth involves an extremely complicated physiological process. However, the
regulatory relationship between hormone secretion and cashmere yield has not been clarified.
The present study has determined the effects of breed and phase on the secretion of melatonin
(MLT), prolactin (PRL) and growth hormone (GH) in cashmere goats.澳We collected serum of 30
Liaoning cashmere goats (female, one year old澳 average body weight 25 kg, average cashmere
growth 720 g) and 30 Chengde black goats (female, one year old, average body weight 23 kg,
average cashmere growth 125 g) during anagen and telogen phases from the local feedlot
(Chengde, Hebei; 40°17’N, 118°11’E). Liaoning cashmere goats and Chengde black goats were
centrally managed in house during the experiment, and the concentrations of MLT, PRL and GH
in serum of both goats were analyzed using commercial radioimmunoassay kits. The results
showed the MLT concentrations in anagen phase of Liaoning cashmere goat and Chengde black
goat were significantly higher than that in telogen phase (P<0.01). The MLT concentrations of
Liaoning cashmere goats was significantly lower (P<0.05) than that of Chengde black goats in the
anagen phase and had no difference in telogen phase (P>0.05). The PRL concentrations in anagen
phase of Liaoning cashmere goats and Chengde black goats were significantly lower than that in
telogen phase (P<0.01). The PRL concentrations of Liaoning cashmere goats was significantly
lower than (P<0.05) that of Chengde black goats in the anagen phase and had no difference in
telogen phase (P>0.05). There were significant differences in GH concentrations between
Liaoning cashmere goats and Chengde black goats in anagen phase (P<0.05), but no difference in
telogen phase (P>0.05). In conclusion, the data indicate that melatonin levels vary during the
seasons and that perhaps the breeds have different sensitivity to changes in day length given the
different MLT in anagen. Furthermore, the secretion levels of MLT, PRL, and GH are related to the
goat breeds and cashmere growth cycle, which may affect the cashmere yield of cashmere goats. 澳
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S07 O-03 | Richa Singh | India | richa.singh@icar.gov.in
Metabolomic biomarkers difference in goat and cow milk identified by GC-MS
Richa Singh, Anusha Kishore, Rajan Sharma and Sumit Arora
ICAR-National Dairy Research Institute, Karnal-132001, Haryana, India
Milk metabolites are related to breed and species of dairy animals and can be used effectively to
assess milk characteristics and identify adulterated milk. This study was designed to characterise
the milk metabolite profiles of goat (Saneen Beetel) and cow (Karan Fries) and to identify
differences using non-targeted metabolomic by GC-MS. There was variability in the metabolite
profile of goat and cow milk when analysed by unsupervised principal component analysis (PCA).
Two principal components PC-1 and PC-2 represented 76% of variability. The top 10 metabolites
identified in goat milk were glycerol monostearate urea, palmitic acid, myo-inositol, glycerol, 1,5anhydroglucitol, D-talose, lactic acid, myristic acid and dihydroxyacetone. Further, the top 10
metabolites identified in cow milk were urea, N-acetyl-D-galactosamine, myo inositol, citric acid,
phosphoric acid, lactic acid, glycerol, palmitic acid, stearic acid and ethanolamine. Analysing the
metabolic pathway of different metabolites, it was found that despite of difference in top 10
metabolites, the identified metabolites in both goat and cow milk were found to belong similar
pathways as glycerolipid metabolism, citrate cycle, glyoxylate & dicarboxylate metabolism and
inositol phosphate metabolism etc. Comparing the metabolites between goat and cow milk, it
was found that metabolites oxalic acid, phosphoric acid, ethanolamine, succinic acid, N-acetyl-Dgalactosamine, citric acid, glyceric aci, fucose, gluconolactone, urea, myo-inositol, 3-hydroxy
butyric acid and lactic acid were lower in goat milk than cow milk and glycerol monostearate,
monopalmitin, talofuranose, allofuranose and galactopyranose were higher in goat milk (Fig.1).
Further, fatty acids palmitic acid, lauric acid and myristic acids were higher and stearic acid was
lower in goat milk than cow milk. The study suggested the variability in metabolite profile of goat
and cow milk that can be further explored for detection of adulteration of goat milk by cow milk.
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Fig 1: Upregulated and downregulated metabolites in goat milk and cow milk. The data presented
compares (Goat/Cow)
Acknowledgement: The research was funded by National Initiative on Climate Resilient
Agriculture (NICRA) project of ICAR-National Dairy Research Institute, Karnal-132001, Haryana,
India.
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S07 O-04 | Lucia Sepe | Italy | lucia.sepe@crea.gov.it
Evaluation of rheological properties of plant extracts from Mediterranean flora in goat milk
Carmela Lovallo1, Vincenzo de Feo2, Salvatore Claps1, Lucia Sepe1
1CREA - Animal Production and Aquaculture, Bella, Italy
2
UNISA DiFarma, Fisciano, Italy
In pastoral tradition of Cilento area (Campania, Southern Italy), some plants were used for their
renneting properties when animal rennet was not available for goat cheeses. After
ethnobotanical studies, six species were collected at flowering: T. chamaedrys L., G. aparine L.,
G. verum L., S. marianum L., C. majus L., U. dioica L. Plants dried in dark and ventilated place were
infused at room temperature for 24 hours in pure water at 12.5% in weight. Fresh raw goat milk
was used to evaluate the rheological properties of fresh extracts of the six species in comparison
with Liquid Calf Rennet (1:20,000) in lab-scale test and Lattodinamografo (Foss-Italy). Seven
batches of 100ml of goat milk (pH 6.65) were warmed at 37°C; 1-6 were added with 0.5ml of 1
fresh plant extract and 7th with 5μl of animal rennet. For the rheological test, 7 batches of 10ml
of goat milk were prewarmed at 36°C: 1-6 added with 50μl and 60μl of plant extracts and 7th with
200μl of LCR at 1,2%. The milk rheological properties (MRP) were measured by three parameters:
rennet clotting time (r/min), time to reach 20mm curd firmness (k20/min), and curd firmness
after 30min (a30/mm), in triplicate. In lab scale test, all plant extracts showed coagulant
properties: T. chamaedrys showed curding in 15’, similarly to G. verum, S. marianum and U.
dioica, while G. aparine in 30’ and C. majus in 45’. Table 1 shows the results for MRP: significant
differences (P<0.001) for r, k20 and a30 for all extracts with 50μl dose, while with 60μl dose only
for a30. No significant differences for MRP between the two doses, except for the k20 in C. majus,
that decreased. On average, the best attitudes to coagulation were found with 50μl dose. These
results added interesting perspectives for alternative dairy products linked to pastoral and
ethnobotanical tradition.
Tab. 1. Milk rheological properties (r, k20, a30) and class of attitude to coagulation for plant
extracts at two doses in comparison with calf rennet (mean ± sd)
Coagulant
r (min)
T. chamaedrys 8.5±0.6C
G. aparine
12.9±0.5B
G. verum

S. marianum
C. majus
U. dioica
Coagulant
Calf liquid
rennet 1,2%

50 μl/10 ml milk
k20(min) a30 (mm) Type
1.6±0.3B

38.5±3.2AB

2.0±0.1

B

39.7±0.7

8.8±0.3

1.6±0.3

B

36.9±2.5

12.9±0.7B

2.1±0.1B

37.1±1.2AB

18.7±0.5A

5.8±0.7A

28.4±2.5B

C

A

AB

6.2±0.1D 1.6±0.3B
39.5±3.0A
200 μl/10 ml milk
9.8±0.6C

1.6±0.3B

46.8±2.1A

C
AE
C
AE
E
C
C

60 μl/10 ml milk
k20(min) a30 (mm)

r (min)
8.6±1.0b

1.4±0.1

42.3±1.9A

14.5±1.9

1.6±0.3

45.4±0.9

b

10.6±1.4

1.6±0.3

43.5±2.1A

16.3±4.7a

1.9±0.4

41.9±2.4A

21.0±2.2a

2.8±2.4

26.9±6.3B

a

A

11.1±5.0a 1.6±0.3 43.4±3.0A
200 μl/10 ml milk
9.8±0.6b

1.6±0.3

46.8±2.1A

Type

AD
AE
C
AE
E
C
C

Values in the same column differ significantly at P<0.001 (A, B, C, D) and P <0.01 (a, b, c)
Type: Class of attitude to coagulation: C, excellent; AE and AD: good; E: slow.

Acknowledgement: research funded by Project CAPRINI ERBOSI, PSR 2014-2020 Mis. 16.1, Campania
Region, Grant id. No. B68H19005370008.
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S07 OP-01 | Yingjie Zhang | China | zhangyingjie66@126.com
Differences in cashmere fibre production and hair follicle traits of Yanshan cashmere goats with
straight fibre and crimped fibre
Yingjie Zhang, Kun Gao, Chunhui Duan
College of Animal Science and Technology, Hebei Agricultural University, Baoding 071000, P. R.
China
This study was conducted to investigate the differences in cashmere fibre production and hair
follicle traits of Yanshan cashmere goats with straight fibre and crimped fibre. Eighty 6-month-old
female Yanshan cashmere goats selected from 400 kids including 40 goats with straight cashmere
fibre (SCF, 21.90 ± 1.20 kg BW, no crimped fibre) and 40 goats with crimped cashmere fibre (CCF,
22.10 ± 1.26 kg BW, 3-6 crimps/cm) were fed in house for the experiment. Skin samples were
collected in March, April and June, respectively, and used for the determination of epidermal and
dermal thickness and skin hair follicle structure by Sacpic staining. Fibre samples were collected
before cashmere harvest. Cashmere growth, fibre diameter and stretched length were recorded.
The results indicated that the cashmere growth (P<0.01) and stretched length of the cashmere
fibre (P<0.05) in goats with CCF (average cashmere fibre growth 499 g) were significantly higher
than that of goats with SCF (average cashmere fibre growth 299 g). The cashmere fibre diameter
in goats with CCF was lower than that of goats with SCF (P<0.05). There were no differences in
the density and activity of primary and secondary follicle, S/P ratio and the depth of primary
follicle, as well as epidermal thickness between the two groups in March, April and June (P>0.05).
The depth of the secondary follicle and dermal thickness were higher in goats with CCF than those
in goats with SCF in March, April and June (P<0.05). These data indicate that Yanshan cashmere
goats with crimped fibre have a higher productive performance. There are differences in depth
of the secondary follicle and dermal thickness between Yanshan cashmere goats with straight
fibre and crimped fibre.
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S07 OP-02 | Davinia Sánchez Macías | Ecuador | dsanchez@unach.edu.ec
Effects of inclusion of goat yogurt in shampoo on its physicochemical characteristics and dirt
dispersion
Davinia Sánchez Macías1, Nancy Seraquive Gualán1, Belén Saldaña Muñoz1, Estefanía Peña
Zúñiga2
Animal Production and industrialization Research Unit, Engineering Faculty, Universidad
Nacional de Chimborazo, Riobamba, Ecuador
2Microbiology Institute, Universidad San Francisco de Quito, Quito, Ecuador
1

Yogurt contains a large amount of lactic acid, a highly moisturizing alpha hydroxy acid, with the
capacity to exfoliate, eliminate dead cells and regenerate the epidermis, as well as probiotic
components, which interact with the skin microbiome, favoring the skin's immunological status.
Additionally, goat milk presents components with protective, moisturizing, and regenerative
capacity. The aim of this study was to compare the physicochemical and dirt dispersion
characteristics of different formulas of shampoo made with goat yogurt. Four shampoos were
made with different concentrations of goat yogurt (0%, 10%, 20% and 30%) using the formulas
listed in Table 1. pH, superficial tension, and solids content were measured. Wetting time was
calculated, which simulated the hydration capacity of the shampoo, as well the foam formation
and its stability (after 20 min) in a tube after shaking. Dirt dispersion was measured with a grey
scale after mixing shampoo with water and Indian ink. A Repeated Measures ANOVA was carried
out to evaluate the effects of the goat yogurt in the shampoo. Results are shown in Table 2. The
shampoos pH and surface tension decreased as goat yogurt percentage was increased in the
formula. The use of goat yogurt in the shampoo presented good cleaning capacity (the same that
in control shampoo), foam stability and wetting time. However, the foam capacity decreased as
goat yogurt was included in the formula, but always with better capacity than in shampoo made
with goat milk. It was concluded that using 30% of goat yogurt in shampoo formula offers good
characteristics and has a potential of utilization in cosmetic industry for hair conditioning and
cleaning. The stability of the product with goat yogurt must be analyzed. For this reason, further
research is required to evaluate the stability of the shampoo and its shelf life.
Table 1. Formula for production of 2 L of shampoo with 0, 10, 20 y 30% of goat yogurt.
Mean values of physicochemical parameters and qualitative assessment of dirt dispersion
capacity of shampoo with 0, 10, 20 and 30% goat yogurt in its formula.
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Goat milk percentage in formulation
Component
Texapon ® (g), sodium
lauryl sulphate
Comperland ® (g),
Cocodiethanolamide
NaCl (g)
Glycerin (g)
Cetiol ® (g), ethylhexil
stearate
Sodium benzoate (g)
Citric acid (g)
Distilled water (mL)
Goat yogurt (mL)

Function
Anionic surfactant

0%
240

10%
240

20%
240

30%
240

Thickener/foam booster 100

100

100

100

Thickener
Humectant
Emollient

20
20
20

20
20
20

20
20
20

20
20
20

Antimicrobial agent
10
10
10
pH adjuster
6
6
6
Diluent
2000
1800
1600
Added value ingredient 0
200
400
Goat yogurt percentage in shampoo
0%
10%
20%
30%

Parameter
pH
Foaming ability at 1min (mL)
Foam stability at 20 min (mL)
Wetting time (s)
Solid content (%, w/w)
Surface tension (dyn cm-1)
Indian ink presence (grey scale)

6.99
172.33
155.44
8.85
7.17
49.75

None

a
a
a
a
a
a

6.32
166.22
147.39
10.60
9.42
40.67

None

b

ab
ab
b
b
b

6.04
155.89
137.06
13.00
11.10
40.96

None

c

ab
b
c
b
b

Means in the same row with different letters differ statistically (P<0.05).
SEM: Standard Error of the Mean.
a-d
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5.36
151.33
136.61
15.37
11.39
37.92

None

10
6
1400
600
d
b
b
c
b
b

SEM
0.09
3.68
3.28
0.73
0.47
1.56
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S07 OP-03 | Anastasio Argüello | Spain | tacho@ulpgc.es
Cynara L spp rennet origin (wild vs harvested), freshness (0 vs 1 year old) and ripening time (0
vs 7 days) effects on raw milk goat cheeses
Noelia López-Alonso1, Lourdes Suárez-Ramírez2, Noemí Castro2, Anastasio Argüello2, Sergio
Álvarez1, María del Rosario Fresno1
1Unidad

de Producción Animal, Pastos y Forrajes, Instituto Canario de Investigaciones Agrarias,
Las Palmas de Gran Canaria, Spain
2Animal Production and Biotechnology group, Instituto Universitario de Sanidad Animal y
Seguridad Alimentaria, Universidad de Las Palmas de Gran Canaria, Spain
Goat cheese production in Europe and in some regions of the European Union has economic and
social relevance. Plant based rennet use is worldwide spread. Good examples are Torta del Casar,
Queso de la Serena, Caciofiore or Flor de Guía cheese. The aim of the present study was to
investigate the color of raw milk goat cheese according to the origin of the rennet plant (wild vs
harvested), age of dry vegetable rennet (Cynara L spp, 0 vs 1 year old) and ripening time (0 vs 7
days). Twelve cheeses were made for category according to rennet origin and age (Cultivated,
one year old: CO, cultivated, same year-old: CS, Wild, one year old: WO, and Wild, same year old:
WS) following the traditional methods for “Queso de Flor”. The color in the cheese core was
evaluated using a Minolta CR-200 and results were expressed as Lightness, Croma and Hue angle.
Cheese Lightness, Chroma and Hue angle ranged from 85.92 to 90.59, from 14.71 to 9.65 and
from 96.10˚ to 93.41˚ respectively. Rennet origin and age did not show significant effects on
color, while ripening made lightness and Hue angle reduced and Croma value increased. In
conclusion, cheesemakers can choose freely the origin and the storage time of the dry material
(Cynara L spp flowers) without negative effects on cheese color.
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S07 OP-04 | Lamprini Dimitriou | Greece | lab.dimitriou@gmail.com
Goat meat and meat products authenticity: tools for highlighting goat meat value
Lamprini Dimitriou1, Maria Alexandraki1, Athanasios Manouras2 and Eleni Malissiova1*
Food of Animal Origin Laboratory, Animal Science Department, University of Thessaly, Greece
Nutrition and Dietetics Department, University of Thessaly, Greece

1
2

Even though goat meat is not as popular, it has a very important role in meat consumption
around the world. Goat meat is a great source of nutrients while it is low in total fat and
saturated fat compared with other types of red meat. Following several meat scandals, meat
and meat products authenticity is becoming more and more prominent worldwide. This study
aimed at systematically reviewing the current literature in relation to goat meat authenticity.
Data were retrieved two databases using specific keywords, relating to meat and meat products
authenticity. Using specific inclusion/exclusion criteria, a total of 419 studies were detected,
but only 9 of these were identified to be related to goat meat. The articles finally included in
this study were critically reviewed in terms of type of authenticity and techniques used. Overall,
it can be stated that there is very limited research done in relation to goat meat authenticity,
mainly focusing on fraud with other species and mainly with closely related species such as
Bubalus bubalis and Ovis aries. Research has been focused in the last five years using only
molecular techniques to address this issue, mainly on studying the genus Capra hircus. As
concluding remarks, it can be stated that goat meat is a valuable product that needs further
attention in terms of authenticity, to manage and actually highlight its value. Traditionally, goat
meat is part of the cultures of many countries; therefore, it is considered critical to fully
characterize it in terms of authenticity, as a way to preserve and protect it. The authenticity of
origin and/or the production way (organic/conventional) are two possible areas for further
research.
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S07-P01 | Lila Karki | United States of America | lkarki@umes.edu
Market potential for lamb and chevon in US
Lila B. Karki1 and Uma Karki2
1 University

of Maryland Eastern Shore, Maryland, USA
Tuskegee University, Alabama, USA

2

The United States imports a considerable quantity of frozen lamb and chevon each year. It
imported $1.01 billion in lamb and chevon in 2018, which was 5.94% higher than in 2017. The
import trend has increased from 273 million pounds in 2019 to 375 in 2021. However, the supply
capacity of domestic producers has been suppressed by risks and uncertainties due to shrinking
revenues compared to production costs. The objectives of this study were to analyze the import
and export situation, domestic demand, and market price of lamb and chevon in the southern
United States. The study adopted a market survey, in-person interviews, focus-group discussions,
and reviews of secondary information. The surveys were introduced to 15 cities in five southern
states to study the market price of lamb and chevon. The price of lamb and chevon that
determine the consumers’ demand and supply of these meat products was collected for three
years (2017-2019). Of the 360-price information collected, 290 were for lamb and 70 for chevon.
The price consisted of 27 different types of lamb and 12 chevon from the selected retail and
ethnic stores. The lamb price ranged from $4.99/0.453kg for stew bone to $22.99/0.453kg for
rack lamb. Similarly, the price of chevon ranged from $4.69/0.453kg for regular goat meat to
$11.99/0.453kg for leg stew. The price of lamb and chevon varied as per the type of meat in each
state and city. It was found that most stores predominantly sold imported lamb and chevon from
various countries. The study reveals a promising demand for chevon and lamb and producers’
willingness to expand the production possibility frontier. Moreover, increasing ethnic
populations offer tremendous opportunities to small-scale goat farmers to tap the everincreasing price and quantity demand of chevon that may potentially open economic
opportunities in rural North America.
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S07-P02 | Davinia Sánchez Macías | Ecuador | dsanchez@unach.edu.ec
Goat milk: effects on physicochemical characteristics and dirt dispersion of shampoo
Davinia Sánchez Macías, María José Castelo, Daniela Damián Sinchiguano
Animal Production and industrialization Research Unit, Engineering Faculty, Universidad
Nacional de Chimborazo, Riobamba, Ecuador
Shampoo is a detergent solution containing additives for scalp cleansing and maintenance. Goat
milk, per se, has very interesting technological and nutritive characteristics, and is used in artisan
and commercial shampoo formulations. However, there is not scientific literature which report
how goat milk is able to affect shampoo characteristics. The aim of this study was to compare
different formulas of shampoo made with goat milk on the physicochemical and dirt dispersion
characteristics. Four shampoos were made with different concentrations of goat milk pasteurized
at 80 ºC during 20 min (0%, 10%, 20% and 30%) using the formula listed in Table 1. pH, superficial
tension, and solids content were measured. Wetting time was calculated, which simulated the
hydration capacity of the shampoo, as well the foam formation and its stability (after 20 min) in
a tube after shaking. Dirt dispersion was measured with a grey scale after mixing shampoo with
water and Indian ink. A Repeated Measures ANOVA was carried out to evaluate the effects of the
percentage of goat milk in the shampoo formula. Results are shown in Table 1. The shampoos
presented pH values between 5.59 and 6.27, increasing as goat milk was increased in the formula.
Also, the addition of goat milk increased the surface tension of shampoo from 51.53 to 60.75
dyn/cm. All shampoos with goat milk presented good cleaning capacity, foam stability and
wetting time. However, the foam capacity decreased as goat milk was included in the formula.
Shampoo with 30% of goat milk presented protein flocculation. It was concluded that the best
formulations were those that used 10 and 20% goat milk, because the shampoos maintained
their characteristics, improved the hydration time and did not present flocculation of milk
proteins. Further research is required to analyze the possibility of adding more goat milk to
shampoo formulsa and measure its shelf-life after opening.
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Table 1. Formula for production of 2 L of shampoo with 0, 10, 20 y 30% of goat milk.
Mean values of physicochemical parameters and qualitative assessment of dirt dispersion
capacity of shampoo with 0, 10, 20 and 30% goat milk in its formula.
Goat milk percentage in
formulation
Component
Function
0%
10%
20% 30%
Texapon®(g), sodium lauryl
Anionic surfactant
240 240
240 240
sulphate
Comperland ® (g),
Thickener/foam booster 100 100
100 100
Cocodiethanolamide
NaCl (g)
Thickener
20
20
20
20
Glycerin (g)
Humectant
20
20
20
20
Cetiol®(g), ethylhexil stearate
Emollient
20
20
20
20
Sodium benzoate (g)
Antimicrobial agent
10
10
10
10
Citric acid (g)
pH adjuster
6
6
6
6
Distilled water (mL)
Diluent
2000 1800
1600 1400
Goat milk (mL)
Added value ingredient 0
200
400 600
Goat milk percentage in shampoo
Parameter
0%
10%
20%
30%
SEM
pH
5.59 c
5.66 bc
5.81 b
6.27 a 0.08
Foaming ability at 1min (mL)
103.33 ab 107.22 a
105.56 a 91.11 b 2.52
ab
a
Foam stability at 20 min (mL)
97.78
102.22
95.56 ab 86.11 b 2.44
Wetting time (s)
13.20 b
13.06 b
14.00 a 11.26 c 0.30
d
c
Solid content (%, w/w)
20.83
22.44
23.88 b 27.11 a 0.70
Surface tension (dyn cm-1)
51.53 d
55.50 c
57.43 b 60.75 a 1.03
Indian ink presence (scale)
None
None
None
None
a-d
Means in the same row with different letters differ statistically (P<0.05).
SEM: Standard Error of the Mean.
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S07-P03 | Davinia Sánchez Macías | Ecuador | dsanchez@unach.edu.ec
Modifications of rheological, color and conditioning parameters of shampoo made with goat
milk
María José Castelo, Davinia Sánchez Macías
Animal Production and industrialization Research Unit, Engineering Faculty, Universidad
Nacional de Chimborazo, Riobamba, Ecuador
The characteristics of a shampoo can be modified when different ingredients that can be found
in nature are added. Goat milk, due to its peculiar properties, when used in the formulation of a
shampoo, could alter its physical characteristics. The objective of this study was to evaluate the
effect of the presence of goat milk on the rheological characteristics, color and conditioning
capacity of the shampoo. Four shampoos were made with different concentrations of goat milk
pasteurized at 80 °C during 20 min (0%, 10%, 20% and 30%). Their viscosity (at 3 speeds - 12, 30
and 60 rpm) (SHP NDJ 8S Viscosimeter, China) and instrumental color (CR-400, Konika Minolta,
Japan) were evaluated. Conditioning performance was measured by sensory analysis (270
volunteers acted as judges comparing softness of the shampoo made with goat milk respect to
the control) for 60 days. A Repeated Measures ANOVA was carried out to evaluate the effect of
the percentage of goat milk adjunct. The viscosity of the shampoo, pseudoplastic in all cases,
decreased as the presence of goat milk increased (Table 1). As for the color, as the concentration
of goat's milk in the shampoo increased, its luminosity increased, and it took on a more greenish
and bluish tone (Table 1). As shown in Table 1, the presence of goat milk in the formulation
resulted in greater hair softness with respect to the control, obtaining better conditioning
performance with the shampoo containing 10% goat milk. In conclusion, the shampoo with 10%
goat milk maintained a good viscosity and improved the conditioning performance of the
product, while higher concentrations only improved its lightness.
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Table 1. Mean values of viscosity (mPa s-1), color parameters and sensory scores of softening in
conditioning test of shampoo during 60 days of storage, with 0, 10, 20 and 30% goat milk in its
formula
Goat milk percentage in shampoo
0%
10%
20%
30%
SEM
az
bz
cz
dz
Viscosity at 12 rpm
11633.00
1590.00
862.22
663.33
1389.62
az
bz
cz
cz
Viscosity at 30 rpm
11420.00
1580.44
772.00
611.56
1367.7
az
bz
cz
dz
Viscosity at 60 rpm
7673.33
1515.33
732.22
627.11
882.80
Goat milk percentage in shampoo
Color Parameter
Days
0%
10%
20%
30%
SEM
Luminosity, L*
0
31.45 bz 28.66 b 43.34 az 45.58 az 2.23
ay
by
cy
Green index, a*
0
-0.50 ay -0.52
-1.73
-2.29
0.24
az
bz
bz
bz
Yellow-blue index, b*
0
3.76
-4.94
-4.44
-4.10
1.09
a
ay 4.73
ay 0.16
Chroma, C*
0
3.80 b 4.96
4.75
Hue angle, h
0
96.92 dz 265.18 a 251.96 by 240.68 cy 20.53
Goat milk percentage in shampoo
Days
0%
10%
20%
30%
SEM
y
y
Softening, (-1/1)
0
0.00
-0.02
-0.01
0.06
0.03
b
az
az
b
30
0.00
0.31
0.29
0.08
0.03
b
az
az
b
60
0.00
0.32
0.23
0.14
0.03
EEM
0.00
0.04
0.04
0.04
a-b Means in the same row with different letters differ statistically (P<0.05). z-y Means in the
same column with different letters differ statistically (P<0.05). SEM: Standard Error of the
Mean.
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S07-P04 | Lucia Sepe | Italy | lucia.sepe@crea.gov.it
Acceptability evaluation of Caprino type cheeses enriched with oil extracts from
Mediterranean officinal plants
Lucia Sepe1, Carmela Lovallo1, Vincenzo de Feo2, Francesco Manna2, Salvatore Claps1
1CREA

- Animal Production and Aquaculture, Bella (PZ), Italy
DiFarma, Fisciano (SA), Italy

2UNISA

Campania (Southern Italy) is known for its wild and reared species rich in volatile organic
compounds. In the last decade, the demand for innovative goat cheese, linked to territory, is
increasing. In reply to this request, four officinal species were selected for the extraction of
essential oil to be added to Caprino cheese. Four officinal plants (Tab. 1) were processed to
extract essential oils, characterized for Volatile Organic Compounds by GC-MS and Wiley library.
100 litres of heat-treated goat milk, added with mesophilic LAB starters, were coagulated in 24
hours by calf liquid rennet 1:10,000 (20°C, till pH 4.6), transferred into cheese cloths for 24 h,
then homogenized on the 3rd day. The day after, 12 batches of 600g of Caprino cheese were
added respectively with 4 oils at 3 increasing doses, in duplicate (Tab.1). The experimental
cheeses were evaluated in duplicate in comparison with Control cheese (without oil) by a trained
panel, gender balanced (4 females, 4 males), to assess the most agreeable oil and dose, by
acceptability test (range 1-9), with descriptive notes for odour and taste. All essential oils showed
good quality composition in comparison with commercial oils. B3 cheese gained the highest
acceptability, where the balsamic flavour was the most appreciated profile. F1 cheese, described
with interesting balsamic and woody notes, showed good acceptability; as the dosage increased,
the smell and taste became too marked. M and O cheeses showed the lowest acceptability due
to too much intense flavour and taste, that overlapped the typical cheese taste. The trained panel
commented B and F cheeses as elements for cheese platter, while M and O cheeses improvable
at lower doses, with different possible destination (cooking). No gender effect was observed.
Further studies are ongoing concerning nutritional characterization, sensorial and shelf-life
properties of the most appreciated experimental cheeses.
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Table 1. Acceptability scales for Caprino cheese added with plant oil extracts (mean ± s.d.)
Plant/oil dose
Mean
s.d.
Mean F
s.d. Mean M s.d.
Control
7.78
0.4
7.63
0.5
7.93
0.3
B1
5.44
0.9
5.50
1.2
5.38
0.5
B2
6.13
1.3
6.25
1.4
6.00
1.4
B3
6.25
1.2
6.25
1.0
6.25
1.5
F1
6.13
1.6
6.00
1.4
6.25
2.1
F2
4.95
1.3
5.40
1.8
4.50
0.6
F3
4.40
1.9
4.80
2.7
4.00
0.8
M1
3.36
2.1
3.75
2.6
2.98
1.6
M2
3.01
2.2
3.55
2.9
2.48
1.3
M3
2.74
2.0
3.25
2.6
2.23
1.5
O1
4.88
1.2
4.75
1.5
5.00
1.2
O2
4.13
2.0
4.50
2.9
3.75
1.0
O3
3.50
1.5
3.75
2.0
3.25
1.0
Plant/oil dose: cheeses added with essential oil extracted from: B = O. basilicum, F = F. vulgare vulgare, M
= O. majorana, O = O. vulgare. Dose: 1 = 150 μl, 2 = 300 μl, 3 = 450 μl.
Acknowledgements: research funded by Project CAPRINI ERBOSI, PSR 2014-2020 Mis. 16.1, Campania
Region, Grant id. No. B68H19005370008.

202 |

SESSION 7 - PRODUCTS
Poster

| 203

SESSION 8
GOAT REPRODUCTION
MANAGEMENT

S08 IS-1 | Jun Luo | China | luojun@nwafu.edu.cn
Overview of reproductive management and technologies of dairy goat
Jun Luo
Shaanxi Key Laboratory of Molecular Biology for Agriculture, College of Animal Science and
Technology, Northwest A&F University, Yangling, Shaanxi 712100, China
The global dairy goat industry is developing rapidly and the estimated population of more than
200 million dairy goats. Goat milk is increasingly favored by consumers, and dairy goat farming
has brought considerable profits to farmers in China. At present there are more than 50 famous
varieties and breeds of dairy goats in the world, the use of these breeds for pure breeding and
crossbreeding in many countries and regions had also produced new breeds adapted to local
ecological environments. With the progress of modern molecular technology and reproductive
technology, the breeding technology of dairy goats has made great progress. In addition to
traditional breeding methods, advanced breeding methods such as molecular marker assisted
selective breeding, genomic selective breeding, nuclear transfer and transgenic technology are
widely used. Estrus synchronization (ES), artificial insemination (AI) and embryo transfer (ET) have
been increasingly adopted in the intensive production system of dairy goats. The multiple
ovulation and ET (MOET) program combined with ES and AI significantly increase annual genetic
progress by decreasing the generation interval. The technique of sexed semen to produce more
progeny of the desired sex based on X and Y sperm physical, physiological, and immunological
characteristics is a revolutionary technology for goat breeding. Sexed sperm sorting technology
greatly reduces farm costs and increases milk production. Moreover, the use of sexed semen
increases herd genetic gain compared with use of normal semen. The effects of diet and nutrition
on ovarian function cannot be ignored, and the effects of protein and energy levels on
reproduction have been proved, although the exact mechanisms between ovarian function and
dietary composition are obscure. Reproduction in goats regarded as seasonal, the estrus is
affected by many factors such as photoperiod, breed, and climate, and among which photoperiod
is the crucial factor. The reproductive physiology of seasonal reproduction in goats has been
extensively studied, especially the pineal gland and the hypothalamus-pituitary-ovarian (HPO)
axis involved in the conversion of light signals to reproductive signals, as well as hormone
secretion characteristics. In non-breeding season, hormone scheme based on progesterone and
eCG is a common method to induce estrus and ovulation. Induction of estrus at different location
and time varied with photoperiod, nutrition and buck effect, etc. Although the reproductive
performance is not as good in the non-breeding season as in the breeding season, these estrus
induction programs are still effective, trying to guarantee milk long-term availability satisfying the
year-round market demands. This presentation will summarize the progress in reproductive
technologies and management of dairy goats and illustrate the future perspectives of
reproduction research in goat industry.
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S08 O-01 | Ruochen Yang | China | 1471981283@qq.com
Effects of day of lactation post-kidding on success of induction of estrus and on reproductive
hormone concentrations in Yanshan cashmere goats
Ruochen Yang, Lingli Zhou, Chunhui Duan, Yingjie Zhang
College of Animal Science and Technology, Hebei Agricultural University, Baoding, China
The objective of this study was to evaluate in Yanshan cashmere goats, the effects of day of
lactation post-kidding on success of induction of estrus using progesterone CIDRs and FSH and
reproductive hormone responses.
Forty-five anovulatory multiparous Yanshan cashmere goats (BW 45 kg±3, 2.5 years of age) each
nursing one kid, were randomly assigned to one of three groups based on day of lactation: A – 25
days; B – 35 days; and C – 45 days of lactation. Silicone-coated nylon CIDRs (0.3 g progesterone)
were inserted intravaginally for 13 days, and follicle-stimulating hormone (FSH) was given by
intramuscular injection 12 h before (50 IU) and at the time of sponge withdrawal (25 IU).
Observation of doe and teaser buck behaviour was used to detect estrus, and the proportion of
does exhibiting estrus within 96 h after sponge withdrawal was recorded. Blood samples were
collected on days 0, 4, 9, 13 after CIDR insertion and at the onset of estrus (day 14, 15).
The proportion of does demonstrating estrus within 96 h in groups A, B and C was 60%, 53.3%
and 80%, respectively. The estrus proportion of C group was higher than A and B groups (P < 0.01).
Changes in reproductive hormone levels are shown in Table 1. After CIDR withdrawal, in groups
A and B, the level of FSH in goats exhibiting estrus was higher than those that did not exhibit
estrus (P < 0.05). At the onset of estrus (day 14-15), prolactin levels were at their lowest in all
groups regardless of signs of estrus (p<0.05), and estrogen was highest in does exhibiting estrus
but not in anestrus does (p<0.05).
In conclusion, response to induction of estrus using CIDRs and FSH, was highest in the group
induced at day 45 of lactation.
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Table 1. Reproductive hormones levels in Yanshan cashmere multiparous does treated to induce
estrus using progesterone intravaginal silicone CIDRs and follicle-stimulating hormone (FSH) at
25 days (Group A), 35 days (Group B), and 45 days (Group C) of lactation (n=45).
Item
FSH (IU/L)
Day 0
Day 4
Day 9
Day 13
Day14-15
LH (IU/L)
Day 0
Day 4
Day 9
Day 13
Day14-15
PRL (mIU/L)
Day 0
Day 4
Day 9
Day 13
Day14-15
E2 (μg/L)
Day 0
Day 4
Day 9
Day 13
Day14-15
P4 (pmol/L)
Day 0
Day 4
Day 9
Day 13
Day14-15

estrus

A

non-estrus

estrus

B

non-estrus

estrus

C

non-estrus

2.97 ± 0.19a
2.87 ± 0.26aAB
2.62 ± 0.15b
2.55 ± 0.28b
3.07 ± 0.20aAB

2.77 ± 0.27
2.72 ± 0.95B
2.70 ± 0.29
2.53 ± 0.31
2.72 ± 0.29C

2.82 ± 0.22b
3.09 ± 0.18aA
2.78 ± 0.25b
2.53 ± 0.23c
3.18 ± 0.19aA

2.90 ± 0.26ab
3.05 ± 0.21aA
2.61 ± 0.23bc
2.57 ± 0.28c
2.77 ± 0.31abcBC

2.91 ± 0.19ab
2.97 ± 0.29abAB
2.76 ± 0.24bc
2.59 ± 0.20c
3.02 ± 0.26aABC

2.95 ± 0.21
2.94 ± 0.12AB
2.72 ± 0.12
2.63 ± 0.31
2.83 ± 0.34BC

4.51 ± 0.30a
4.63 ± 0.35aAB
4.22 ± 0.14b
3.96 ± 0.34bAB
4.62 ± 0.34a

4.40 ± 0.40ab
4.79 ± 0.34aA
4.38 ± 0.40ab
4.10 ± 0.35bAB
4.43 ± 0.46ab

4.36 ± 0.37b
4.72 ± 0.24aAB
4.24 ± 0.31b
3.80 ± 0.26cB
4.67 ± 0.32a

4.13 ± 0.25b
4.61 ± 0.34aAB
4.31 ± 0.29ab
4.09 ± 0.41bAB
4.57 ± 0.30a

4.48 ± 0.33ab
4.65 ± 0.28aAB
4.25 ± 0.31b
4.23 ± 0.29bA
4.62 ± 0.37a

4.30 ± 0.26
4.38 ± 0.28B
4.07 ± 0.08
4.02 ± 0.11AB
4.48 ± 0.41

230.83 ± 18.45a
215.57 ± 17.02a
193.01 ± 16.30bB
177.00 ± 13.34cAB
165.21 ± 14.70c

239.33 ± 20.05a
231.04 ± 8.24a
210.19 ± 18.43bAB
194.73 ± 18.66bcAB
178.14 ± 13.55c

234.40 ± 16.07a
212.99 ± 18.24b
196.57 ± 18.04bcB
184.20 ± 18.49cAB
158.69 ± 12.32d

229.59 ± 18.27a
219.78 ± 9.22ab
201.55 ± 13.82bcAB
197.08 ± 14.07cA
169.58 ± 13.65d

237.69 ± 19.12a
220.78 ± 17.74b
198.80 ± 17.29cB
174.68 ± 19.52dB
168.79 ± 19.66d

240.61 ± 11.97a
231.20 ± 21.33a
222.72 ± 21.20aA
183.35 ± 10.11bAB
170.30 ± 25.88b

25.44 ± 1.60a
25,75 ± 1.84a
25.52 ± 2.36a
25.02 ± 1.41a
27.98 ± 1.10bAB

24.13 ± 1.23
24.63 ± 1.92
25.65 ± 2.20
25.90 ± 2.12
26.35 ± 0.95AB

25.01 ± 2.96a
25.33 ± 1.58a
25.27 ± 2.12a
25.50 ± 2.02a
28.40 ± 1.77bB

24.96 ± 1.60ab
24.18 ± 1.33b
25.04 ± 2.77ab
25.21 ± 2.53ab
26.81 ± 1.15aAB

23.94 ± 2.03a
25.27 ± 1.93b
25.72 ± 1.97b
25.82 ± 2.05b
27.46 ± 1.97cA

26.35 ± 0.84
25.15 ± 1.47
24.90 ± 1.60
24.23 ± 2.24
26.39 ± 0.48AB

736.22 ± 50.90c
829.51 ± 51.38ab
820.93 ± 41.98ab
853.90 ± 49.10a
796.89 ± 38.28bB

755.45 ± 55.03b
788.79 ± 57.05b
851.36 ± 44.12a
856.43 ± 13.07a
844.01 ± 45.60aAB

761.88 ± 42.76b
769.80 ± 72.72ab
804.12 ± 55.23ab
842.54 ± 39.48a
804.54 ±37.29abAB

728.30 ± 62.99b
794.37 ± 88.69a
855.45 ± 54.67a
864.76 ± 44.88a
841.79 ± 34.59aAB

701.47 ± 54.85b
819.63 ± 53.93a
831.58 ± 35.25a
850.03 ± 41.62a
821.88 ± 36.83aAB

725.55 ± 73.62a
845.73 ± 49.79ab
845.26 ± 79.78ab
853.19 ± 51.11a
850.84 ± 58.54aA

Estrus = exhibited behavioural estrus within 96 hours after CIDR removal. Non-estrus = no behavioural
estrus observed. FSH = follicle stimulating hormone. LH = luteinizing hormone. PRL = prolactin. E 2 =
estrogen. P4 = progesterone. The different lowercase letters (a, b and c) in the same column and different
capital letters (A, B and C) in the same row indicate significant differences (P < 0.05). The same letter in
the same column and no letter in the same row indicate no significant differences (P > 0.05).

| 209

S08 O-02 | Nina Ossowski | Germany | nina.ossowski@tiho-hannover.de
KBSZ-003-EWG – A German AI station for sheep and goats
Nina Ossowski1, Dirk-Jan van Horssen2, Jehan Ettema2, Martin Ganter1
Clinic for Swine and Small Ruminants, Forensic Medicine and Ambulatory Service, University of
Veterinary Medicine Hanover, Foundation, Germany
2Goat Improvement Company, The Netherlands
1

Germany currently has two EU-approved artificial insemination (AI) centers for small ruminants
(SR). This fact clearly shows that AI of SR is not considered to be of great importance in German
breeders of SR. Recently, the demand for dairy goat semen in particular increases worldwide.
Currently, the AI center of the University of Veterinary Medicine in Hanover has housed Saanen
and Boer goats and East Frisian Milk Sheep, all with a high health status, from which fresh and
frozen semen is available.
Semen is collected via artificial vagina and immediately processed by means of a special protocol
for SR semen. Ejaculates are processed and deep-frozen under constant quality controls in our
in-house lab in order to produce high-quality straws. Collection of semen from genetically
superior bucks is possible by order. Semen of various SR breeds is likewise stored.
Through the collaboration with Goat Improvement Company (GIC) we offer the opportunity to
speed up genetic progress of Saanen goats in terms of efficiency, health, biosecurity, production
and longevity. GIC comprises a worldwide network of 20 breeders and offers a comprehensive
service package of breeding planning, fertility counselling and management advice. Based on a
continuous data collection on over 15,000 goats, consistent control and adjustment of the
breeding strategies is possible. A dataset covering countries on three continents is unique in goat
breeding. Future dairy goat breeding is to be made much more effective and sustainable. At
present, semen of 4 high-class bucks is available. In the future, the number of bucks is to be
expanded to up to 20.
To summarize, AI offers the possibility to significantly increase the genetic and economic
potential of goat breeding. Depending on national security restrictions on animal health,
exchange of valuable genetics worldwide is practically possible, while maintaining high
biosecurity levels and health standards.
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Seasonal variation of semen quality and freezability in crossbred Saanen goats in the humid
tropics
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Paweena Diloksumpan2, Mongkol Techakumphu1
1Faculty

of Veterinary Science, Chulalongkorn University, Thailand
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3National Science and Technology Development Agency, Thailand
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This study was designed to determine whether semen quality of buck, born and raised in humid
tropics, are associated with season. Despite of a little variation of photo period, temperature and
relative humidity were hypothesized to play an important role in these variations. The semen
characteristics including freezability of eight crossbred Saanen bucks (75% Saanen x 25% Thai
native), one year of age, were compared across seasons and under humid tropical conditions.
Semen was collected from each buck by artificial vagina every two weeks for two years. To
evaluate the seasonal effects, the year was divided into three seasons: winter (November to
February), summer (March to June) and rainy season (July to October). Data on relative humidity,
temperature were collected every two hours. The information of photoperiod was collected
daily. The body weight and scrotal circumference were measured before collecting semen. The
semen quantity (volume, concentration, and total sperm per ejaculate) and quality (motility and
viability) were evaluated before and after freezing and thawing of the semen. Although there is
little variation in day length in this area (varies seasonally from 11.00 to 13.16 h), the temperature
(seasonal range of 17-34°C) and relative humidity (44-92%) were different. The quality of fresh
semen collected in either summer or winter, was overall of higher quality than semen collected
during the rainy season (Figure 1). Characteristics of frozen semen, post-thaw were not
significantly different with the exception of percent (%) motility which was highest in semen
collected in winter (73.12±11.72, 69.36±8.85 and 65.73±15.59 in winter, summer, and rainy
season, respectively; P<0.05; acceptable minimum motility is 50%). In conclusion, despite of the
differences in semen quality between seasons, these differences were not sufficient to adversely
affect the freezability of semen, regardless of the season collected.
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Fig 1. Saanen-cross fresh semen quality variation by season. The acceptable quality for freezing
is at least 0.5 ml of volume, 1x109 spermatozoa/ejaculation, 65% motility, and 65% viability.
Acknowledgements
This study was supported by the Royal Golden Jubilee (RGJ) Ph.D. Program, Thailand Research
Fund (PHD/0156/2550).

| 213

S08 O-05 | Ben Bauer | Germany | benjamin.bauer@tiho-hannover.de
Q fever in goats: a case of a chronic Coxiella burnetii milk shedder
Ben Bauer1, Louise Herms2, Martin Runge2, Kim Fechner2, Martin Peters3, Peter Wohlsein4, Tim
Jensen5, Martin Ganter1
1Clinic for Swine and Small Rumiannts, University of Veterinary Medicine Hannover, Foundation,
Germany
2Food and Veterinary Institute Braunschweig/Hannover, Lower Saxony State Office for
Consumer Protection and Food Safety (LAVES), Germany
3Chemisches und Veterinäruntersuchungsamt Westfalen, Germany
4Department of Pathology, University of Veterinary Medicine Hannover, Foundation, Germany
5
Center for Diagnostic, Technical University of Denmark, Denmark
Q fever is a zoonotic disease caused by the bacterium Coxiella burnetii. Infected goats excrete
the pathogen through birth material, but also through feces and milk. Humans become infected
by inhalation of contaminted dusts and aerosols. Infection through consumption of raw milk is
still under debate. Analyzing of bulk tank milk (BTM) from goat herds is regulary applied for Q
fever surveillance. Intermittent C. burnetii milk shedders in goats are described. The present
study demonstrates a goat with persistent C. burnetii shedding through milk over a time period
of 18 months. Q fever was diagnosed in a 156-head dairy goat herd in spring 2018. Thereafter,
the herd was vaccinated with a C. burnetii vaccine (Coxevac®, Ceva) and boosted annually. C.
burnetii DNA was repeatedly detected in monthly BTM samples by qPCR (IS 1111) after
vaccination. Hence, individual milk samples were collected and analyzed by qPCR on four
sampling dates five months apart. Only one goat (#67455) tested positive on three sampling
dates. This goat was euthanized and numerous organs were analyzed by qPCR (IS 1111).
C. burnetii DNA was only detected in the udder, exclusively in the mammary gland tissue and
udder cistern by immunohistochemistry. Fluorescence in situ hybridization (FISH) confirmed the
detection of C. burnetii antigen in the mammary gland tissue. BTM samples tested negative for
C. burnetii DNA after removal of goat #67455 from the herd. The present study confirms the
existence of persistent C. burnetii milk shedding in dairy goats for the first time. Therefore, BTM
surveillance of C. burnetii positive and vaccinated goat herds has to be complemented by
individual milk tests to identify and remove persistent shedders. Milk from such herds must be
pasteurized before human consumption to reduce zoonotic risk. Tropism of C. burnetii to udder
tissue needs further clarification.
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Assessment of sperm quality of communal goats in the Hardveld region of Botswana
Keobakile France1, Phetogo Monau1, Utlwanang Moreri2, Esau Waugh1
1Botswana

University of Agriculture and Natural Resources, Botswana
National Agricultural Research & Development Institute, Botswana

2

The majority of goats in Botswana are kept under communal management system where there
are several factors often attributed to low productivity, such as poor breeding records and
reproduction efficiency. Buck reproductive efficiency is important in assuring sustainable goat
production and ultimate food security. The objective of the study was to assess semen of bucks
kept under communal management system in the Hardveld region of Botswana. In early autumn,
semen was collected from 22 bucks ranging from 1-5 years across 20 randomly selected
communal farms using an electro-ejaculator. Semen was evaluated by computer aided sperm
analyser and data was analysed using ANOVA in R software.
Table 1 Descriptive characteristics of buck semen obtained by electroejaculator (mean ± standard error)
Breed Type
Parameter

P

Boer Cross
(n=12)

Mixed
(n=3)

Kalahari red
cross (n=2)

Boer (n=3)

Savanna
cross (n=2)

Total
(n=22)

0.45±0.35

1.13±0.12

0.08

SPC
(x106sperm/
ml)
PFM (%)

1.13±0.14

1.40±0.44

0.60±0.20

1.63±0.88

18.77±5.78

21.47±7.68

6.40±6.20

14.97±4.68

25.30±19.90 18.09±3.67

0.86

PSM (%)

36.57±5.10

28.43±5.38

35.20±30.70

59.70±7.66

12.10±1.50

36.26±4.38

0.12

LM (%)

1.47±0.43

1.17±0.49

2.30±1.00

1.00±1.00

0.90±0.90

1.39±0.78

0.85

IM (%)

43.30±7.34

51.67±1.81

56.10±35.80 24.08±10.62 61.70±20.50 44.66±5.40

0.50

TPM (%)

54.02±7.79

47.17±2.30

41.60±36.90 74.70±11.51 37.40±21.40 53.26±5.65

0.50

TM (%)

56.69±7.33

48.33±1.81

43.90±35.80 75.93±10.62 38.30±20.50 55.34±5.40

0.50

PFM= Progressive Fast Motility; PSM= Progressive Slow Motility; LM =Local Motility; TPM= total progressive motility; TM= Total
motility; IM= Immotile; SPC. = sperm concentration. P-value (P<0.05)

The semen concentration in this study was lower than the range of 1.49-2.37 x106sperm/ml
reported in Boer goats. This could be due to management, method used for collection, genotype,
and season. The communal bucks usually follow the natural breeding season which is in summer
when there is usually good rainfall and natural forage. The total progressive motility for Boer
goats indicates better conception rate and high fertility. The study has provided an insight into
semen quality and prediction of fertility for bucks kept under communal management system.
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0.0 skimmed milk extender is not superior to skimmed milk extender for refrigeration of goat
buck semen
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Mocé1,3
Valencian Institute of Agricultural Research – Center of Animal Research and Technology (IVIACITA), Spain
2Department of Animal Production and Health, Veterinary Public Health and Food Science and
Technology (PASAPTA), Veterinary School, Cardenal Herrera University-CEU, CEU Universities,
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3Associated Unity UCH-CEU – IVIA, Spain
1

Skimmed milk (SM) extenders are very efficient in protecting goat buck sperm at low
temperatures. However, a goat seminal plasma lipase (BUSgp60), hydrolizes residual triglycerides
from milk fat and releases oleic acid that is toxic to the spermatozoa. This lipase activity is
enhanced by caseins (major proteins of milk). Our hypothesis is that reducing the amount of fat
in the SM extender would provide better sperm quality parameters as the enzyme would have
less substrate to hydrolize.
To test this hypothesis, two extenders supplemented with 0.2% glucose were made: control (SM,
0.25% fat) and 0.0 (SM, 0.05% fat). Thirteen ejaculates (all with > 60% total motile sperm) were
collected from 10 Murciano-Granadina bucks. Each ejaculate was divided into two aliquots,
diluted with the control SM or 0.0 SM extender, and refrigerated to 4°C. Motility was evaluated
using a computer-assisted sperm analysis system, and sperm viability with SYBR14/ propidium
iodide and flow cytometry. Total motile, progressively motile, curvilinear velocity (VCL) and live
sperm were considered in the results. Data were analyzed with a mixed model including the
extender as fixed and male and session as random effects.
Except for VCL that was similar between extenders, sperm quality was lower with the 0.0 SM
extender (p<0.05) than the control extender (Table 1). These results were unexpected and we
have not found an explanation for them. The amount of protein fraction (which provides cold
protection) is similar in both extenders so, a priori, both of them should be equally effective in
protecting the sperm to cold temperatures. It is to be determined if beneficial effects will be
observed after longer storage periods that allow longer enzyme activity. In conclusion, based on
these findings, a 0.0 SM extender as used in this study, does not improve the quality of
refrigerated goat buck sperm.
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Table 1. Sperm quality of goat buck sperm refrigerated to 4°C with skimmed-milk (SM) extenders
differing in the amount of fat.
Type of SM
Total motile
Progressively
Curvilinear
Live sperm (%)
Extender
sperm (%)
motile sperm (%) velocity (m/s)
Control (0.25% fat) 75.15 ± 2.22a 51.37 ± 2.58a
136.44 ± 2.44
55.81 ± 1.69a
0.0 (0.05% fat)
a,b

64.84 ± 2.22b

43.30 ± 2.58b

138.74 ± 2.44

44.31 ± 1.69b

Values in the same column with different superscripts differ (p < 0.05).
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Global eradication of Peste des Petits Ruminants (PPR) by 2030: where are we at?
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Corresponding author: felix.njeumi@fao.org
Peste des Petits Ruminants (PPR) is a highly contagious and devastating disease, affecting sheep
and goats in 66 countries across Africa, Asia, and the Middle East. More than 80% of the global
2.5 billion domestic small ruminants are at risk of PPR, which can also have major impacts on
biodiversity, as shown by the 80% population reduction of the critically endangered Mongolian
saiga antelope during 2016-2017 outbreaks. PPR causes high morbidity and mortality in domestic
small ruminants, directly threatening the livelihoods of 300 million of the poorest families, with
estimated losses at USD 2.1 billion per year. There is international consensus to eradicate PPR
globally by 2030 to support food and nutritional security, reduce rural poverty, help empower
women, and strengthen community resilience, thus contributing to attaining the United Nations
(UN) Sustainable Development Goals by 2030.
Key achievements to support the governance of the PPR Global Eradication Programme (GEP)
included establishment of (i) the FAO/WOAH (World Organisation for Animal Health) Joint
Secretariat in April 2016, (ii) the PPR Advisory Committee in June 2017, (iii) the PPR Global
Research and Expertise Network (PPR GREN) in 2018, and (iv) the advocacy group of Rome-based
United Nations Agencies Permanent Representatives “Friends of PPR Eradication” in 2018.
As of July 2022, of 243 countries and territories: 77 (+ 1 zone) are officially free, 96 (+ 1 zone)
have never reported PPR, 66 are affected by PPR, and 2 had their status suspended. Despite this
progress, PPR eradication needs to be accelerated through better identification of the critical
small ruminant target populations for vaccination to achieve maximum impact within a short
timeframe while optimizing the use of available resources. This is the key tenet of the next phase
of PPR GEP, which calls for an episystem approach to define and then target those host
populations responsible for viral maintenance.
The capacity of PPR vaccine production has been increased at least 5-fold. Over 600 frontline
veterinarians have been trained in PPR control in 17 countries, and almost 15,000 copies of
manuals and guidelines were produced and distributed to more than 20,000 veterinarians and
para-veterinarians. Over 60 percent of the targeted 1.5 billion vaccine doses was deployed for its
intended purpose in the first phase of PPR GEP
Partnerships were established with global and regional organizations as well as with relevant
civil society organizations and national veterinary services to address PPR at the wildlifelivestock interface. Networks for better programme implementation were established or
strengthened at all levels for epidemiologists, laboratory experts, socio-economists, PPR
national coordinators, wildlife among other.
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Based on lessons learned from rinderpest and the role of the International Atomic Energy Agency
(IAEA) through its new Joint FAO/IAEA Centre of Nuclear Techniques in Food and Agriculture
aims to harmonize the technical and scientific capacities to: i) enable transfer of technologies, ii)
facilitate sharing of expertise, data, information and material, iii) enhance capacity building, iv)
optimize technical, financial and human resources, and v) synergize control efforts for PPR and
other diseases.
Based on PPR Regional Roadmap meetings and Regional Consultation meetings for the
formulation of the second phase of PPR GEP (2022-2027), as well as a questionnaire sent in 2021
to FAO member countries, the following constraints were identified in order of importance: (i)
lack of funding at the national level, (ii) lack of personnel, (iii) uncontrolled cross-border animal
movement, (iv) lack of awareness and compliance, and (v) lack of capacity including training and
diagnostic equipment.
PPR can be eliminated globally via coordinated vaccination and stakeholder engagement,
informed by a coherent epidemiological understanding of the disease through surveillance and
sound research. To achieve the 2030 goal, resource mobilisation at all levels is crucial and there
is a need to reinforce efforts for resource mobilization and advocacy with the support of multilateral partners.
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Experiences with the Peste des Petits Ruminant Monitoring and Assessment Tool (PMAT)
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Chemis2, Simon Kihu2, Felix Njeumi1
Food and Agriculture Organization of the United Nations, Italy
World Organisation for Animal Health, Kenya
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*Joint first authors – corresponding: laura.falzon@fao.org; giancarlo.ferrari@fao.org
Peste des Petits Ruminants (PPR) has been targeted for eradication by 2030 following a strategic
approach based on four stages corresponding to decreasing levels of epidemiological risk and
increasing levels of control and surveillance. These include stages of Assessment (1), Control (2),
Eradication (3), and Post Eradication (4). For countries to self-assess their stage, the PPR
Monitoring and Assessment Tool (PMAT) was developed. The tool contains questions on five
technical elements: PPR diagnostic systems; surveillance; prevention and control; legal
frameworks; and stakeholders’ involvement. The first PMAT version was paper based and while
it was successfully used by several countries, feedback indicated it was not user friendly and some
countries did not understand how the PMAT was to be assessed. In 2020, five international
experts were asked to review and update the PMAT. The new version (PMAT2) is Excel-based,
allowing for real-time visualization of data entered. The questions have been adapted and users
can answer all questions related to the four stages to better gauge their strengths and
weaknesses vis-à-vis the different technical elements. A detailed user guide to accompany the
tool was also developed. According to the most recent PMAT data available, of the 66 countries
where PPR is currently present, 4 countries are below Stage 1 as their disease situation is
unknown, 21 countries are in Stage 1, 31 are in Stage 2, 9 are in Stage 3, and 1 is in Stage 4.
Country feedback received so far indicated that PMAT2 is more user friendly. Next steps include
the development of a virtual tutorial to allow new users to quickly familiarize themselves with
the tool, and the development of an online PMAT platform to allow for immediate relay of
information. This will facilitate feedback to countries, allowing them to progress towards the goal
of PPR eradication.
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S09 O-02 | M. Salah-ud-Din Shah | Pakistan | msalahuddin786@hotmail.com
Development of mucosal vaccine against peste des petits ruminants virus for ease of
application
Muhammad Salahuddin Shah1, Mudasser Habib1, Javeria Qamar1, Hermann Unger2
1Vaccine

Development group, Animal Sciences Division, Nuclear Institute for Agriculture and
Biology (NIAB), Faisalabad, Pakistan
2 IAEA laboratories Siebersdorf, Austria
Peste des petits ruminants (PPR) is a contagious viral disease of small ruminants occurring
commonly in goats in Africa, Middle East and Asia. Vaccination using an attenuated PPR vaccine
is the principal method for control of PPR. In this study, we developed an ocular vaccine
formulation against PPR and compared its efficacy with a subcutaneous vaccine. The vaccine
strain (Nigeria/75/1) was used in all vaccine preparations using a median tissue culture infection
dose of 104 TCID50 per dose. The experimental mucosal vaccines were made using different
cryoprotectants (Group 1 = sucrose and lactalbumin; Group 2 = sucrose, lactalbumin and
trehalose; Group 3 = sucrose, lactalbumin, trehalose and gelatin). Seronegative goats (n=20) 4 to
5 months of age were divided equally into five experimental groups. Groups 1, 2 and 3 were
vaccinated by ocular route, Group 4 by subcutaneous route while Group 5 was the negative
control. The ocular vaccine was given at a rate of 100 μl per animal by placing 50 μl in each eye.
Blood samples were collected at 10-days intervals starting a day 0 before vaccination for 2
months post-vaccination. PPR serum (IgG) antibody titers were determined by ELISA and results
are shown in Figure 1. The ocular vaccines using trehalose in addition to sucrose and lactalbumin,
with or without gelatin as cryoprotectants, provided a similar immune response to the
subcutaneous vaccine, which used sucrose and lactalbumin as cryoprotectants. Further studies
are required to determine IgA levels expressed on mucosa of vaccinated animals to determine if
the ocular vaccine will provide better protection as compared to the subcutaneous vaccine.
Moreover, field trials are also required to further confirm its ease of application under field
conditions in PPR control programs.

| 223

120

Mean ELISA Ab. Titer (P.I)

100

80
Group-1 (LS)
Group-2 (LST)

60

Group-3(LSTG)
Group-4 (LS) S/c vac

40

Group-5 (NTC)-ve

20

0

0

5

10

20

30

40

50

60

Days Post Vaccine

Figure 1. Figure 1. Comparison of peste des petits ruminants ELISA antibody response to different
vaccination protocols in goats (n=20)
Group-1 (LS) Ocular immunization (OI) using cryoprotectants sucrose (SU) and lactalbumin (LA); Group-2
(LST) OI using SU, LA and trehalose (TR); Group-3 (LSTG) OI using SU, LA, TR and gelatin; Group-4 (LS) –
subcutaneous immunization using SU and LA; Group-5 (NTC) negative control.
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S09 O-03 | Matthew F Tully | United Kingdom | matt.tully@pirbright.ac.uk
The evaluation of five serological assays in determining seroconversion in typical and atypical
host species of peste des petits ruminants virus
Matthew Tully1, Carrie Batten1, Mana Mahapatra1, Krupali Parekh1, Satya Parida1+2, Felix
Njeumi2, Brian Willett3, Arnaud Bataille4, Genevieve Libeau4, Alexandre Caron4, Giovanni
Cattoli5, Charles E. Lamien5, Francisco J. Berguido5, Gerald Misinzo6, Julius Keyyu7, Daniel
Mdetele8, Francis Gakuya9, Bryony Jones10, Abdinasir Y. Osman11, Richard Kock11
1. The Pirbright Institute (TPI), UK
2. Food and Agriculture Organization (FAO), UN
3. MRC-University of Glasgow Centre for Virus Research (UoG), UK
4. Agricultural Research Centre for International Development (CIRAD), France
5. International Atomic Energy Agency (IAEA), Austria
6. SACIDS Foundation for One Health (SACIDS), Southern and Eastern Africa
7. Tanzania Wildlife Research Institute (TAWIRI), Tanzania
8. Tanzania Ministry of Fisheries and Livestock (MFL), Tanzania
9. Wildlife Research & Training Institute (WRTI), Kenya
10. Animal and Plant Health Agency (APHA), UK
11. The Royal Veterinary College (RVC), UK
Peste des petits ruminants (PPR) is an infectious viral disease of small ruminants which causes
significant mortality and is responsible for estimated losses of $2.1 billion annually. PPR virus
(PPRV) is known to infect a wide range of wild and domestic artiodactyls including buffalo, gazelle
and camels. The clinical presentation of disease varies greatly in these atypical host species, with
captive animals and stressed, free-ranging Asian populations most affected. In some endemic
regions it is common for farmer’s flocks to share environments with susceptible, free-ranging
wild species. This livestock-wildlife interface is the subject of scrutiny as it is not known to what
extent, and in what circumstances, it may play a role in the maintenance and spread of disease.
Demonstration of seroconversion to PPRV indicates previous infection and/or vaccination, hence
serological tools that are validated for use in both natural hosts and atypical species will be
essential to support future disease control strategies. The virus neutralisation test (VNT) and
enzyme-linked immunosorbent assay (ELISA) have been validated using sera from natural host
species but the performance of these assays in detecting antibodies from atypical species
remains unclear. We examined panels of sera (n=30 and n=793 respectively) from a range of
species from multiple countries using five tests: VNT, two ELISAs, luciferase immunoprecipitation
system (LIPS) and pseudotyped virus neutralisation assay (PVNA). We demonstrated 77-88%
agreement of positive results for the detection of PPRV antibodies in natural host species sera
between the VNT and ELISAs, however this decreased to 44-51% in atypical species (Figure 1).
The LIPS and PVNA show a strong correlation with the VNT and ELISAs for natural host species
but vary when testing sera from atypical species. Lower sensitivity and specificity of the assays,
when detecting antibodies in wildlife sera, suggests multiple assays are needed to provide an
accurate representation of seroconversion.
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Figure 1. A comparison of the percentage agreement of positive results (VNT: Neutralising antibody titre
>= 1/10. ID VET ELISA: Competition percentage S/N% <= 50% (<= 30% in suidae species). PANVAC ELISA:
Percentage inhibition PI >= 35%) between three serological assays used to test a panel of 793 sera. The
agreement of positive results from livestock (goats and sheep) and wildlife (pigs, warthogs, camels,
llamas, alpacas, buffalo, cattle, yak, wildebeest, hartebeest, waterbuck, topi, gerenuk, lesser kudu, saiga,
impala, Thomson’s gazelle and Grant’s gazelle) is shown.
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Effect of vaccination and post-vaccination assessment in small ruminants in the central and
western regions towards the eradication of peste des petits ruminants in India
Vinayagamurthy Balamurugan1*, Bibitha Varghese1, Shashikumar Sowjanyakumari1,
Kirubakaran Vinod Kumar1, Dhanavelu Muthuchelvan2, Gurrappanaidu Govindaraj 1,
Kuralayanapalya Puttahonnappa Suresh 1, Divakar Hemadri1, Parimal Roy3, Bibek Ranjan
Shome1
Indian Council of Agricultural Research -National Institute of Veterinary Epidemiology and
Disease Informatics (ICAR-NIVEDI), Yelahanka, Bengaluru, Karnataka, India
2ICAR-Indian Veterinary Research Institute, Campus Mukteswar, Nainital, Uttarakhand, India.
3Centre for Animal Health Studies, TANUVAS, Chennai, Tamil Nadu, India
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Understanding peste des petits ruminants (PPR) virus (PPRV) episystems supports policymakers
in taking appropriate decisions towards control and eradication of PPR. The present crosssectional serosurvey for post-vaccination assessment of PPRV antibodies in sheep and goats was
carried out in India's central and western regions where mass vaccination has been implemented
under the ongoing PPR control programme. The serum samples (n=4687) were collected from
sheep (n=1539) and goats (n=3148) from August 2017 to March 2018at various epidemiological
units (n=301) of the studied regions using a stratiﬁed random sampling method. The PPR
competitive ELISA kit was employed to test for PPRV antibodies.
The results revealed that 11.1%, 36.4%, 82.1%, 69.3%, and 70.7% of samples in sheep and 37.0
%, 52.8%, 69.4%, 67.5%, and 58.9% in goats were positive for PPRV antibodies in Madhya
Pradesh, Chhattisgarh, Maharashtra, Gujarat, and Rajasthan states, respectively and 20.8% of
samples in goats in Goa. A difference in seropositivity in sheep and goats was observed across
the states in sheep (p<0.01) and goats (p<0.01). Sixty-percent of the epi-units (n=185/301) had
>50% prevalence of PPRV antibodies. This level of post-vaccination protection varied across
states, likely due to variations in vaccination rates and patterns.
Despite variation in the proportion of seropositive animals in these populations, PPR outbreaks
have progressively declined in most of the studied states, and the PPR risk areas are confined to
a few districts where mass vaccination has been implemented. This may be due to the
effectiveness of the vaccine as well as the vaccination programme itself. These findings provide
valuable information on potential PPRV episystems, and will assist with activities regarding
intensive surveillance, vaccination, and biosecurity, and modification of policy decisions towards
designing and implementing control and eradication measures. Annual mass vaccination and
active surveillance programmes will make these regions free from PPR in consonance with the
PPR Global Control and Eradication Strategy under the PPR Global Eradication Programme.
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PPR in Central and Eastern Asia/West Eurasia: epidemiological situation and status of control
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Robinson1, Laura C. Falzon1, Hervé Kapnang Djomgang1, Edward Okori1, Satya Parida1, Felix
Njeumi1,*,† and Camilla T. O. Benfield1,*,†
Food and Agriculture Organization of the United Nations (FAO), Rome, Italy
of Animal Medicine, Production and Health (MAPS), University of Padova, Italy
3 Regional Office for Europe and Central Asia, Food and Agriculture Organization of the United
Nations (FAO), Hungary
1

2 Department

Peste des petits ruminants (PPR) is a highly contagious infectious disease of small ruminants
caused by peste des petits ruminants virus (PPRV). PPR poses a significant threat to sheep and
goat systems in over 65 endemic countries across Africa, the Middle East and Asia. PPR is also
responsible for devastating outbreaks in susceptible wildlife, threatening biodiversity. For these
reasons, PPR is the target of a Global Eradication Programme (PPR GEP), launched in 2016, aimed
at eradicating the disease by 2030. The end of the first five-year phase of the PPR GEP (2017–
2021) provides an ideal opportunity to assess progress towards eradication.
This work provides an update on PPR GEP implementation in one of the nine regions stipulated
in the PPR Global Control and Eradication Strategy, denominated Central Asia/West Eurasia, and
also includes four additional countries based on their inclusion in regional meetings and on
shared epidemiological features. Thus, the countries analysed are Armenia, Azerbaijan, China,
Georgia, the Islamic Republic of Iran, Kazakhstan, Kyrgyzstan, Mongolia, the Russian Federation,
Tajikistan, Turkey, Turkmenistan and Uzbekistan.
Data were synthesised from Regional Roadmap and Consultation meetings, PPR Monitoring and
Assessment Tool (PMAT) self-assessments, open-access databases, academic literature and
countries’ veterinary services.
Substantial heterogeneity is apparent in terms of PPR presence and control strategies amongst
countries. Within the region, one country is officially recognised as PPR-free, seven countries
have never reported PPR, and two have had no outbreaks in the last five years. Therefore, there
is real potential for countries in this region to move forward in a coordinated manner to secure
official PPR freedom status and thus reap the associated trade and socio-economic benefits. The
achievements and constraints encountered at regional and national levels are summarised,
providing an important basis for tailoring the next steps of PPR GEP to the peculiarities of the
region.
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Development of reverse genetics technique to rescue lineage IV PPR viruses from c-DNA clones,
and their use to study early events of pathogenesis
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Parida1,2*
The Pirbright Institute, Ash Road, Woking, Surrey, GU24 0NF, United Kingdom
Food and Agriculture Organization of the United Nations (FAO), Viale delle Terme di Caracalla,
00153 Rome, Italy
3
Royal Veterinary College, University of London, Hawkshead Lane, North Mimms, Hatfield AL9
7TA, UK
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* satya.parida@fao.org
Across Africa, Middle East and Asia, Peste des petits ruminants virus (PPRV), places a huge disease
burden on agriculture, in particular affecting small ruminant production. The current
understanding of PPRV pathogenesis has been mainly derived from the closely related rinderpest
virus (RPV). There are few studies that have focused on the late stages of pathogenesis of PPRV
in the field and very little is known about the processes underlying the early events of
pathogenesis. It is believed that PPRV replicates mainly in the respiratory epithelium before
disseminating throughout the host. The project hypothesis is that PPRV infects first the immune
cells of the respiratory mucosa, but not respiratory epithelial cells and then migrates to the tonsil
and local lymphoid organs for primary replication, after which virus enters the general circulation
and secondary replication occurs in the epithelium of respiratory and gastro-intestinal tracts.
The application of reverse genetics techniques provides a tool to gain a better understanding of
the molecular factors underlying virus host range and pathogenesis. A GFP tagged PPR virus
(rMorocco 2008 GFP) has been engineered from a cDNA clone using reverse genetics and goats
were infected with this virulent virus to study the early events of pathogenesis by sacrificing
infected goats every 6 hourly interval of infection up to 96 hours.
It was possible to demonstrate that the virus primarily replicates inside the pharyngeal tonsil by
24 hours of post-infection and by 72-96 hours post-infection virus replicates in the epithelial cells
of gastrointestinal tract. So PPR virus primarily replicates in lymphatic cells in tonsil and then
spread to epithelium for secondary replication to cause the clinical disease.
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Flock level socio-economic and other associated risk factors for peste des petits ruminants
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1.

To effectively control and eradicate PPR, the comprehensive understanding of risk factors
associated with PPR exposure at flock level is vital. Hence, the study investigated flock-level
socioeconomic and other associated risk factors for PPR exposure in sheep and goats in Madhya
Pradesh, India, which had not implemented vaccination under PPR-CP (PPR control programme)
till 2016 but rather carried out only vaccination to control outbreaks. A total of 410 sheep and
goat flocks, comprised mostly of goats but also some mixed, were surveyed during 2016 using a
multistage random sampling procedure and 230 blood samples collected through purposive
sampling from affected flocks and tested using c-ELISA for PPRV exposure. For ascertaining the
flock is affected by PPR, photographs of the clinical signs were shown to farmers who were asked
if these signs were observed during the preceding year. Farm management factors, socioeconomic factors, health status, vaccination details and other epidemiological risk factors were
also collected through the survey instrument. The descriptive statistics, chi-square analysis and
logistic regression models were fitted to identify the significant risk factor for PPR occurrence in
the flocks. Results revealed that farmer’s education, flock size, rearing pattern, and awareness of
PPR vaccination were found to be significant risk factors for PPR exposure (Table 1) occurrence.
Further, the presence of PPRV antibodies in animals were significantly higher in >1-year age
groups (89.3%) and in females (89.7%). The higher positivity was observed in adult animals
implies the vulnerability of the young animals for PPRV infection. In conclusion, besides various
flock level risk factors, creating awareness of importance of vaccination to the farmers through
extension tools and education preceding the immunization programme to overcome poor
knowledge or negative attitudes, is needed to prevent, control and eradicate PPR by 2030 in
consonance with the global plan.
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Table 1. Logistic regression model results of risk factors associated with PPR exposure in
small ruminant flocks in Madhya Pradesh state, India (n=410)
95% CI for Exp (β)
pOdds Ratio
Risk factors and categories
β
SE
Lower
Upper
value
(Exp (β))
limit
limit
Education
Illiterate (Ref.)
Primary (1st to 7th)
-0.34 0.29
0.71
0.40
1.26
0.245
th
th
High school (8 to 12 )
-0.72 0.31
0.49
0.27
0.89
0.020
th
College & above (>12 )
-0.51 0.66
0.60
0.16
2.18
0.436
Farming unit size/ farm size
Small (less than 20 animals) (Ref.)
Medium (20 to 50 animals)
0.38 0.27
1.47
0.85
2.53
0.160
Large (more than 50 animals)
1.09 0.32
2.97
1.59
5.56 <0.001
Feeding /grazing pattern
Completely grazing (Ref.)
Stallfed + grazing
0.51 0.33
1.67
0.88
3.16
0.114
Rearing pattern
Sheep and goats only (Ref.)
Rearing with other livestock
0.63 0.24
1.88
1.17
3.02
0.009
Awareness of PPR Vaccination
No (Ref.)
Yes
-1.98 1.03
0.14
0.02
1.05
0.046
Intercept (constant)
-1.43 0.28
0.24
0.14
0.41 <0.001
Dependent variable: PPR exposure/occurrence; Ref. – reference category; SE – Standard error;
CI – confidence interval; p<0.05 indicates significant
Hosmer and Lemeshow test: Chi-square = 10.804; df = 8; P = 0.213, R2 = 0.756
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