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Scientif ic Welfare Lectures
Presented during the First Israel National Conference on  

Animal Welfare held at the Cohen Auditorium at the Faculty  
of Agriculture, Beit Dagan, Israel, Between the 19 to 21 October 2021.

On the national conference on animal welfare in israel 2021

In October, we marked World Animal Welfare Day, intended to raise awareness for animal 
welfare and improve standards around the globe. In Israel, we observed it with the first 
national conference on Animal Welfare. The 3-day long conference focused on a different 

aspect for each day – animal-related legislation and ethics, science & research in the field of 
Animal welfare, and the relationship between sustainability and Animal Welfare in light of the 
UN's Sustainable Development Goals (SDGs(.

Over the last two hundred years, one can see a significant development and expansion of 
public interest and discussion on the question of the proper attitude of human beings towards 
animals. The moral status of animals and the treatment of them are topics that have accompanied 
human culture for thousands of years and examples of this can be found in the Bible and other 
ancient sources. There are different theories about the proper treatment of animals - from those 
who advocate animal rights to those who think that man is allowed to use animals without regard 
for their needs or feelings. The most common approach today is the approach called "animal wel-
fare" - an approach whereby animals have needs and feelings and are able to experience suffering 
and pleasure, and we, as moral human beings who use animals – be it as pets, for entertainment 
or for food - have a duty to care for them and prevent unnecessary suffering and harm. 

As the department responsible for animal welfare in the Ministry of Agriculture and Rural 
Development (Veterinary Services), we see ourselves entrusted with its promotion in every 
way. This conference organized by us is one of the ways to achieve this – by hearing new and 
innovative research on animal welfare; examining animal-related legislation on a national and 
international level; discussing different views on ethical matters regarding the use of animals; 
meeting new people, exchanging ideas and considering possible collaborations to better the 
welfare of animals in Israel. These were the goals of the conference and we are happy to say it 
has surpassed all of our expectations. We plan to hold the conference on an annual basis, and 
hope to see you all next year.

Dr. Hen Honig
Head of the Department of Animal Welfare 

Veterinary Services
Ministry of Agriculture & Rural Development
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On Cats and Humans, Population Management in the  
Urban Environment
Gunther, I.
Koret School of Veterinary Medicine, the Hebrew University of Jerusalem, Israel.

Free-roaming cats are highly abundant in the crowded Israeli landscape. They often suffer from impaired welfare 
and cause adverse environmental effects, such as ecological damage, nuisances and public health hazards. By 
aiming to diminish these adverse effects, the artificial management of cat populations became widespread, and 
specifically, in vast areas, Trap-Neuter-Return (TNR) programs are applied. Despite the extent and global use 
of this method, there is disagreement among researchers, regulators, and animal organizations regarding the 
effectiveness of TNR in reducing free-roaming cat numbers and reducing cat-related nuisances, and improving 
their welfare.  

To overcome these gaps of knowledge, we conducted few sets of studies in the Israeli urban environment. 
By analyzing the registered dataset of about 90,000 cat-related nuisance events of five large cities in Israel, we 
determined an annual rate of 123 events per 10,000 residents and found a strong association of cat reproduction 
intensity with the related nuisances. In a national survey encompassing 700 random participants, we found 
that 11% (80) of them reported feeding free-roaming cats on a daily basis. Further, in a local feeders’ survey 
encompassing 222 feeders, we found that a small portion of them (i.e., “heavy feeders”) were responsible for 
feeding the majority of the reported cat population. The common practice of feeding cats in the city/town 
setting results in the excessive availability of food and, therefore, diminishes cat reliance on other potential 
food sources, such as waste bins. 

In another study, we evaluated the health statuses of 4,615 cat-observations. Sterilization improved cat 
health in two ways: (i) directly improved the neutered cats’ health in comparison to intact cats, and (ii) indirectly 
improved the health of other cats (either neutered or intact) living in the vicinity of neutered cats. Finally, and 
most importantly, in a 12-years controlled, city-scale experiment, we found that high-intensity TNR resulted 
in an annual reduction of about 7% only when TNR was conducted in geographic contiguity. However, cat 
population reduction by TNR was limited by the acceleration of compensatory processes, such as increased 
longevity and reproduction.  

We concluded that TNR program may be effective for reducing some of the cat-related nuisances and 
improving cat health and welfare. However, the above-mentioned compensatory processes might limit its effect 
on the free-roaming cat population size. Our results may be be translated into recommendations for improving 
the effectiveness of the TNR program, in a number of ways: 1. Establishing sustainable long-term high-intensity 
TNR and monitoring schemes for cat-related nuisances and cat numbers. 2. Engaging with ‘heavy’ feeders to 
collaborate, monitoring and even in capturing cats for neutering. 3. Regulating available food resources and 4. 
by maintaining high neutering rates for long periods and in contiguous geographic areas. We also proposed 
combining fertility control with other tactics, such as removing cats (for adoption or euthanasia of ill individuals) 
and diminishing abandonment of owned pet cats by registration, regulation, and public education to increase 
awareness for responsible ownership and cat sterilization.
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The Management of Pet Rabbit Welfare
Codecasa, E.,* Pageat, P., Marcet-Rius, M. and Cozzi, A.
IRSEA (Research Institute in Semiochemistry and Applied Ethology),
Quartier Salignan, 84400 Apt, France.

*	 Corresponding author: e.codecasa@group-irsea.com

In Europe, rabbits are the fourth most common companion animal after cats, dogs and birds. The species-
appropriate keeping of a rabbit presupposes an extensive knowledge about its needs. When these needs are 
not met, problems such as stress, aggressiveness, fear towards humans or diseases may appear. The aim of the 
authors was to analyse the rabbits' biology and describe housing and care strategies to prevent problems and 
respect animal welfare. In the wild, rabbits live in groups. Colonies dig complex burrows where they rest, breed, 
and hide from dangers. Rabbits are territorial and use marking scents to communicate. As herbivore and prey 
animal, they venture out to graze at dusk and during night to avoid predators. In captivity, accommodations 
should provide opportunities for the pet to perform its behavioural repertoire. As rabbits are social animals, it 
is recommended they be kept with an appropriate companion. Housing should provide sufficient space with 
areas for eating, resting, excreting and exercising. Supplementary resources should encourage playing and 
exploring behaviours; enrichment items such as tunnels, platforms and gnawing materiel are recommended. 
Hiding shelters should always be present to allow animals to escape from dangers and feel safe. Concerning 
their care, interactions with owners should involve friendly handling, which enables the establishment of trust 
and bonds. Since rabbits are prey animals, situations eliciting fear such as a new location, a transport or visiting 
the veterinarian are also a crucial point to be addressed. These events should be managed in a way to limit fear, 
stress and anxiety. Despite these preventive measures, welfare problems can however arise; in these cases, a visit 
by a veterinary behaviourist may be necessary. Whether for prevention or treatment, maternal pheromones-
derived therapies can be used to help animals to better cope with stressful situations. To conclude, due to its 
popularity, concern for pet rabbits’ welfare is growing and knowledge advancement in this area is important to 
offer them a high-quality of life. 

Hoarding Phenomenon and Animal Welfare: Urban Case Reports
Nissimyan, T.1,2,3,* and Ben Dov, D.3

1	Municipal Veterinary Services, Rishon-Le-Zion, Israel
2	Koret School of Veterinary Medicine, Hebrew University of Jerusalem, Israel.
3	Animal welfare Department, Veterinary Services, Ministry of Agriculture, Israel.

*	 Corresponding author: Tomer.clinic@gmail.com

Compulsive hoarding, also known as hoarding disorder is a well-defined mental disorder and is well character-
ized in the American Medical Association Diagnostic and Statistical Description of Mental Disorders (5 DSM).

The phenomenon causes the hoarders to collect objects or in some cases animals, obsessively, and in a 
pointless or useless manner. In many situations, the phenomenon leads to environmental consequences and 
safety issues and to public health and animal welfare problems at the hoarder's surroundings. Hence, in many 
cases the authorities are involved in dealing with hoarding cases. Dealing with hoarding can be an enormous 
challenge that requires a combined holistic activity of all the factors that deal with the issue. The social services 
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from the local authority, psychologists and psychiatrists, the veterinary departments in cases of animal hoarding 
or implications for animal welfare following the hoarding, the community, the legal system, the hoarder's family 
and finally the hoarders themselves. In many cases, the hoarder is unaware of his situation, is not interested 
in cooperation and is unable to leave the objects or animals in the manner required to deal with the problem 
and to avoid repeated hoarding. In addition, in cases of animal hoarding, the authorities are often required to 
find an appropriate alternative solution for the animals accumulated by the hoarder, which in many cases are 
in large numbers, beyond the capacity of the authorities' facilities.

In this review, five cases with various characteristics was described by the author, a veterinarian with a 
specialty in public health and currently specializing in animal welfare, in his role as a municipal veterinarian in 
the city of Rishon Le Zion - the fourth largest city in Israel. The effect of the phenomenon on the welfare of 
the animals and the environment was presented and recommendations were given for dealing with similar cases. 

Foraging Reveals Effects of Visitors on the Welfare of  
Zoo-housed Grey-headed Flying-foxes (Pteropus poliocephalus)
Werner, N.Y.,*,1 Kashi, G.2 and Shitrit, S.2

1	The Tisch Family Zoological Gardens in Jerusalem, Israel. 
2	Department of Industrial & Management Engineering, Azrieli College of Engineering, Jerusalem, Israel. 

*	 Corresponding author: wernerny@jerusalemzoo.org.il

Modern zoos are strongly committed to the welfare of the animals under their care and much research has 
been conducted to improve and maintain welfare standards. A major study topic has been the effects of visitors 
on the welfare of the animals, a topic that has often been studied by using either behavioural observations 
or endocrinological analyses. However, these two methods might not be optimal for all taxa or settings and, 
therefore, other methods are needed to increase the taxonomic scope of visitor studies and the variety of settings 
that these studies can examine. In this study we used Optimal Foraging Theory (OFT) to examine the effects 
of night tours at the Jerusalem Zoo on a group of Pteropodid fruit-eating bats. Our results showed that the 
bats changed their food preference on the nights that followed tour-nights and that the level of the change 
was correlated with the number of day visitors. Moreover, the change in food preference was similar to the one 
expected when foraging under predation risk. We suggest that the bats perceive human interference during 
their nocturnal foraging hours similarly to predation risk and plan their foraging strategy for the following 
night based on these experiences with day-visitor numbers possibly serving as an estimate for the expected 
interference level. More generally, these results suggest that OFT could be used to assess the welfare of animals 
in zoo settings, which may allow to expand the research to more taxa and settings.
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Training Zoo Animals to be Cooperative Participants in  
Veterinary Care
Neumann, E.
The Tisch Family Zoological Gardens in Jerusalem, Israel.

*	 Correspondence: training@jerusalemzoo.org.il

Modern Zoos have always prided themselves in providing good veterinary care to both native and exotic species. 
Historically, methods used to carry out veterinary procedures in animals within a zoo usually involved animal 
restraint, darting or other stressful techniques.

These important procedures, whilst stressful for animals, keepers and veterinarians often also compromised 
welfare and could have long lasting effects on the animal’s behaviour - especially their relationship with keepers 
and the veterinary team.

We know that proper veterinary care is one aspect of providing positive welfare opportunities to our animals.  
Nowadays zoos are working on finding different ways to mitigate negative welfare states and to provide op-
portunities for positive welfare.

One of these ways to improve on welfare at the zoo is to teach the animals to be active participants in their 
own veterinary care. This can be done through developing a behavioural husbandry programme, which focuses 
on using positive reinforcement techniques for both preventative and cooperative behaviours.

Over the past few years, Jerusalem Zoo has been working with their veterinary and keeping teams to develop 
an animal training program that works with positive reinforcement techniques to train behaviours such as 
mouth inspections, routine blood draws, weighing and injections.

This paper presentation, studies some of the trained behaviours that the animals of the Jerusalem Zoo benefit 
from to ensure that both keepers and veterinarians continue to provide optimum animal care and welfare in a 
safe and stress-free environment.

Welfare Concerns of Intensively Kept Pigs: An Overview
Nannoni, E. 
Department of Veterinary Medical Sciences, University of Bologna, Italy.
Corresponding author: eleonora.nannoni2@unibo.it 

The lecture will explore the main welfare concerns that arise in intensive pig farming in Europe. It was structured 
following the four principles of the Welfare Quality® (WQ) assessment protocol, a validated European scientific 
tool to assess the welfare of farmed animals. For each of the four WQ principles (good feeding, good housing, 
good health, appropriate behaviour), three main aspects were developed:

1) A short summary of the requirements detailed in the European Union (EC) legislation and of the main 
recommendations for the protection of pigs was provided.

2) The most common welfare issues that can be observed on farm was illustrated, using pictures and briefly 
explaining their causative factors and their importance in terms of animal welfare.

3) Lastly, when available and pertinent, findings derived from personal research activity was also presented.
Overall, this lecture aims to illustrate the complexity and the multi-factoriality of several welfare 
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issues in intensive pig farming (for example tail biting, competition for resources, space use, stereotypies, 
need for manipulable material, etc.). The only way to guarantee a good level of welfare for intensively 
kept pigs is to ensure the prevention and the early identification of these welfare issues through close 
and careful observation of the animals (both groups and individuals). To this aim, it is essential to have a 
good knowledge of the needs and the ethology of the species, together with awareness on the appropriate 
environmental, structural and management modifications to be adopted, in order to address promptly the 
emerging issues.

Brain Plasticity in Laying Chickens as a Measure of Stress
Roman-Cabrera, A.,1,2 Scharf, I.,1 Hefetz, A.1 and Barnea, A.2

1School of Zoology, Tel Aviv University, Israel.
2Dept. of Natural and Life Sciences, the Open University of Israel, Israel.

*	 Corresponding author: romancabrera@mail.tau.ac.il

The need to ensure the health and welfare of animals in the industry is an increasing concern, and therefore 
reliable biomarkers for stress need to be identified. Adult brain plasticity (ABP), which is the brain’s ability 
to change its structure and function in order to adapt to environmental changes, has been suggested as such 
a biomarker. In birds, ABP is a multi-stage process that includes cell proliferation (birth of new cells in the 
ventricular zone (VZ); recruitment of new neurons (migration of the new neurons from the VZ to various brain 
regions, and their establishment there in functional networks) and apoptosis (death of neurons). Accordingly, 
we explored these ABP stages in chickens (Gallus gallus domesticus), which are relevant animals in the field of 
welfare, due to the vast poultry industry. 

Leghorn laying chickens (n=10) were reared under commercial conditions, moved to Tel-Aviv University 
at 75 weeks of age, and housed in outdoor cages. After four weeks of acclimation, the chickens were treated 
with 5-bromo-2'-deoxyuridine (BrdU; an external cell birth marker). Three chickens were killed soon after, 
their brains were sectioned and processed for immunohistochemistry, and we recorded cell proliferation in 
their VZ (Fig. 1), by labelling the new cells with BrdU (Fig. 2A). The other seven chickens were killed 3 
weeks after the BRDU treatment, to allow enough time for the new neurons to arrive at three studied brain 
regions (see Fig. 1): nidopallium caudale (NC, involved in executive functions), medial striatum (MSt, receives 
sensory inputs), and the hippocampal complex (HC, related to spatial memory and stress). New neuronal 
recruitment was recorded in these regions, by simultaneously labelling the young neurons with BrdU and 
Doublecortin (DCX, an internal cell-birth date marker; Fig. 2B). Apoptosis was recorded by using cleaved 
Caspase-3 (Cas-3; Fig. 2C). 

As expected, BrdU+ cells were observed in the VZ, indicating cell proliferation, as already reported in 
other avian species. However, surprisingly and unexpectedly, no BrdU+ new neurons were found in any of the 
studied brain regions, in contrast to the many DCX+ ones that were found there (as shown in Fig. 3), although 
both labelling techniques should reveal new neuronal recruitment. Taken together, our results indicate the 
existence of the first stage of ABP (cell proliferation in the VZ) in chickens, but provide confusing evidence 
for the existence of the second stage of this process (recruitment of new neurons in target destinations). The 
discrepancy between the two staining techniques could be explained if DCX is expressed also in old existing 
neurons, not only in new ones, unlike the original assumption. If indeed, then our study suggests that, unlike 
all other vertebrates, there is no new neuronal recruitment in chickens’  brains, possibly because this process 
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Figure 1: Schematic views of the investigated brain regions. (A) Sagittal (left) and top (right) view of the brain: rostral is to the right, caudal to 
the left. We indicate the range within which frontal sections were sampled from the ventricular zone (VZ; B-D), the medial striatum (MSt; B); 

the hippocampus (HC; C); and nidopallium caudale (NC; D). Only some of the sampled sections are shown. 
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has been negatively affected or damaged during their extensive domestication process. It is also worth noting 
that compared to other avian species, and possibly younger chickens, adult laying chickens seem to have lower 
levels of apoptosis (Fig. 3). These intriguing findings are currently being further investigated.

Figure 2: Examples of the staining protocols used in this study. A) A micrograph showing small parts of the VZ, with cells that are stained purple 
by cresyl violet. New cells that represent cell proliferation are labelled with BrdU and stained dark brown (indicated by arrows). B) A micrograph 
from nidopallium caudale: all neurons are stained green, and one neuron, that contains also red staining, and hence is a DCX+ neuron, represents 
brain plasticity (indicated by an arrow); C) A micrograph from medial striatum: all neurons are stained green and one neuron that contains also 

yellow-red staining, indicates a Cas-3+ apoptotic neuron (indicated by an arrow).

Figure 3: Mean (±SE) number of DCX+-and Cas-3+- neurons/mm3 in chicken’s brains, in the nidopallium caudale (NC), medial striatum (MSt) 
and hippocampal complex (HC). Capital letters indicate significant differences in DCX+ neurons between regions; lowercase letters indicate 

significant differences in Cas-3+ neurons between regions. P<0.05; N=7 birds.
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Ending the practice of sorting and culling of  
billions day-old male chicks
Ben-Tal Cohen, E.,1 Kushnir, T.,1 Haron, A.,1 Mimon, M.,1 Genin, O.,1 Braun, G.,1  
Semel, N.,1 Pfann, M.1,2 and Cinnamon, Y.1*

1	The Agricultural Research Organization, the Volcani Center, Animal Science Institute, The Poultry and Aquaculture Dept. 
HaMaccabim Road, Rishon LeTsiyon, Israel.

2	The Hebrew University of Jerusalem, The Faculty of Agriculture, Rehovot.
*	 Corresponding author email: yuvalcinnamon@gmail.com

The poultry industry consist of two main chicken breeds, layers, which lay table eggs, and broilers, which are 
reared for meat. While only female layers are needed to produce table eggs, males are unwanted by the meat 
and eggs industries. Thus, about 7 billion day-old male chicks are sorted and culled, annually worldwide. 
Number-wise, this is probably the major animal welfare issue in livestock, which rises a great concern around 
the world. Numerous previous attempts to solve the issue were proposed, mainly focusing on sorting males as 
early as possible during embryogenesis. Other attempts aim to bias gender in favor of females, or to use invasive 
methods, which require egg-content sampling. All these methods are impractical Small letters complicated and 
incompatible with current management and suffer from unacceptable inaccuracy. 

Based on genetic sex chromosomes, our solution eliminates the development of male embryos at an expected 
accuracy of 100%, while the females and the table eggs that they lay will not be modified.

In chickens, there are two sex chromosomes, W&Z: males are ZZ and females are ZW.  The gender is 
determined by maternal sex chromosomes segregation. Males will get the maternal Z chromosome, and females 
will get the W chromosome. Our solution is based on genetic modification of the maternal Z chromosome, by 
inserting an inducible trait, which ceases the development of only male embryos at early stages of development. 
Unmodified, the W chromosome segregates to females, thus, they are not genetically modified. The inducible 
element of the system is based on light induction via an optogenetic mechanism. This comprises of two proteins 
that dimerize upon blue-light illumination. Each protein is fused to inactive half of a cre-recombinase enzyme. 
Activated by light, the two optogenes dimerize, to form an active Cre enzyme. This results in a genomic change 
which leads to the expression of the embryonic lethality-inducing gene. Generating genetically transformed 
chickens, is a highly challenging task. Using primordial germ cells (PGCs)-based technology, a cassette contain-
ing the optogenetic system and the early embryonic lethality gene, is accurately integrated to the Z chromosome. 
Modified validated PGCs are injected to surrogate embryos to form a chimeric chickens. These are screened 
to produce the founder generation harboring the genomic modification on the Z chromosome. 
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Based on chromosomal segregation, our solution is highly accurate and applicable for any layer breeds. It is 
simple and easy to integrate to the current farming management, potentially saving over half of the incubation 
space. Saving energy and avoiding male carcasses will also improve global sustainability.  

Acknowledging our solution, the “Compassion  in World Farming” (CIWF), which is worldwide leading 
animal welfare organization, is supporting our studies and providing consultation in this field. Moreover, and of 
major importance, supporting the credibility of our solution the regulatory commission of the “European Food 
and Safety Authority” (EFSA), has informed that the layer hens and their eggs do not require any regulatory 
authorization. This means that they can be handled like wild-type animals and distributed immediately like 
regular table eggs.

"The dark side of the light": The effect of modern Artificial Light  
at Night (ALAN) on welfare, production and  
feed efficiency of livestock
Asher, A.,*1 Gutman,R., 1 Moallem, U.,2 Yaacoby. S.,2 Chohen-Zinder, M.3 and Shabta, A.3

1	Northern R&D, MIGAL – Galilee Research Institute, P.O. Box 831, Kiryat Shmona,
2	Agricultural Research Organization (ARO), Department of Ruminant Science, PO Box 15159,  
Rishon LeZion 7528809, Israel.

3	Agricultural Research Organization (ARO),Beef Cattle Section, Newe Ya'ar Research Center, PO Box 1021,  
Ramat Yishay 30950, Israel. 

*	 Correspondence: avivas@migal.org.il

With the wide-spread adoption of electrical lighting during the twentieth century, humans and animals have 
became exposed to Artificial Light at Night (ALAN) of high intensities short wavelength illumination similar 
to those of day time. This may result in the suppression of pineal-Melatonin production (the mediator of the 
darkness signal between the master clock to the tissues), and consequently cause a real health hazard to humans. 
In Jun 2012, American Medical Association declared that the environmental factors that cause misalignment 
of internal physiology with external environment conditions are classified as "Chrono-disruption" caused by 
"Light pollution". Today, "Light pollution" is recognized as a stress factor for humans. However, there is limited 
information on the effect of ALAN on livestock. 

In most of the dairy farms, nurseries and feedlots in Israel, artificial lighting interface at night is a common 
practice to motivate feed consumption and also for security reasons. Therefore, the following experiments were 
aimed to investigate the effect of ALAN on the animal's welfare statues, performance and feed efficiency (FE) 
of growing calves and high-producing dairy cows and goats. 

In the last several years, we have conducted experiments on suckling calves that were exposed to ALAN 
regimens until weaning compare to calves that were exposed to natural illumination. The results shows that 
the heart rate (HR) rhythmicity (as an endogenic variable for the master clock rhythmicity) during 24h of the 
ALAN group was disrupted and had significantly higher HR values compared to the control group. The mela-
tonin concentration in the plasma at night was lower in the illuminated group and the heat production (energy 
expenditure) was significantly higher, compared to the control group. The changes in the HR rhythmicity and 
the depression of melatonin resulting from the illumination indicated that ALAN caused misalignment of 
internal physiology rhythms and therefore should be recognized as a stress factor that may have a negative effect 
on the welfare of calves. Furthermore, the results also showed that ALAN reduced FE, and this trend was also 
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maintained during the various stages of 
fattening, hinting that there was a critical 
period for metabolic programming. 

 Another set of experiments that we 
have conducted recently, investigated the 
influence of ALAN on internal physiology 
rhythms of dairy cows and goats, showing 
that cows and goats that were exposed to 
ALAN had lower concentrations of mela-
tonin in the plasma and in milk (Figure 
1) and had higher SCC and lower FE. In 
addition, their HR rhythmicity was dis-
rupted compare to the animals that were 
exposed to natural illumination (Figure 
2). The disruption in HR rhythmicity 
and reduction of melatonin concentration 
in plasma and milk indicated that ALAN 
may cause misalignment of internal physi-
ology rhythms in dairy cows and goats and 
therefore impair their welfare. 

These new results support the claim 
that ALAN might be defined as "light 

pollution" which may have a negative effect on the welfare of livestock. Such chronobiological insights into 
modern ruminant production also offer prospects of improving FE and production in the livestock industry.

Figure 2: Twenty-four hours of heart rate daily rhythms of cows exposed to White LED illumination 
during the night (n=62) and cows exposed to natural light at night (n=68). Values are given as means ± S.E.

Figure 1: Melatonin concentration (mean +/− SEM) in day milk () and night milk () 
from cows (n=14) that were exposed to artificial light at night (ALAN) and from cows 
(n=14) that were kept under dark condition during the night. Significant differences (One-

way ANOVA, p < 0.05) are indicated by different letters. 
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The aim of the study was to evaluate attitudes toward, and awareness of selected animal welfare issues among 
Israeli dairy farmworkers, in order to examine where knowledge gaps may exist, and by diminishing them may 
improving dairy cow welfare in Israel. 

 Attitudes toward welfare practices were evaluated based on an anonymous questionnaire answered by 500 
dairy farmers from 174 dairy farms. The questionnaire was translated into Arabic, English, and Thai, and hand 
distributed to the dairy farmworkers.  Primarily, the effect of demographic characteristics on attitudes toward 
cattle welfare was tested. 

Professionally, five themes were identified: effect of welfare awareness on productivity, knowledge of cattle's 
senses and social structure, effects of man-animal interactions on milk yield, pain perception and prevention, 
and knowledge transfer from veterinarians to farmers. An overall welfare assessment score (WAS) was given to 
each respondent to examine the effect of attitude and awareness on different parameters. Additional analysis 
was performed on farms reporting to the "Israeli Herd Book": a mean WAS of the workers on each farm was 
calculated, so every farm received a final farm welfare assessment score designated (FWAS). The effects of this 
FWAS, was analyzed with the farms' production data.

 The results showed that farmworkers were aware of the influence of man-animal interactions during 
milking and stress effects on milk yield, and the possible effect of man's behavior on heifers and cows. The 
higher producing dairy farms had a higher mean FWAS: Farms that scored under 50 on the survey had a 
mean annual milk yield of 11,167±250 L/cow, whereas farms scoring 89-100 had a mean yearly milk yield of 
12,162±259 L/cow. 

Regarding memory issues, 80% thought that their interactions with humans would affect their temperament 
as adults. Organized professional guidance was shown to have an important effect on the farmers' knowledge: 
Farmworkers who were trained locally on the farm (n=222) had a mean WAS of 59.3±3, whereas farmworkers 
who attended external courses (n=207) scored 66.4±2.7 (P<0.0001). Furthermore, personal WAS on the survey 
differed among those with different farming duties. The farmworker responsible for the health of the herd had 
the highest score, followed by the general manager, the worker responsible for the young calves, and finally, the 
milkers, who had the lowest WAS. 

The survey demonstrates that farmers are willing to use pain relief when they are aware of the cow's suffer-
ing; in the case of visible pain, such as severe lameness, 80% of the farmers understood that this would affect 
milk production. Hence, early identification of pain by the farmers is crucial for efficient treatment and good 
prognosis and largely depends on proper training by the practitioner in the field.
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This large-scale survey clearly demonstrated the effect of different demographic characteristics on the farmers' 
perceptions. Results emphasize the importance of guidance and knowledge acquisition on the perception of 
welfare issues, to further improve welfare practice on the dairy farm. 

Note that all studies using animals have received authorization from their associate Institutional Animal Ethics 
Committees for the use of animals in the various studies presented at the Israel National Conference on Animal 
Welfare held at the Cohen Auditorium at the Faculty of Agriculture, Beit Dagan, Israel, between the 19 to 21 
October 2021.
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