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SUMMARY

The following material focuses on dairy production and climate related issues in Hungary. All the data was gathered during PhD
project: Sudy of animal welfare status in dairy cow herds in Hungary. Relations between animal welfare and climate changes expressed by
increase in temperature are described. Extremely hot weather creates hard conditions for milking cows when animal welfare is highly
compromised. From the preliminary results obtained one might formulate hypothesis that there are still areas on the farms where immediate
actions should be taken to give a relief to cows in hot seasons. There was found significant number of farms with too many animals per one
water trough, dirty water troughs, limited access to water troughs and hazardous surface for cows in critical places where many animalsare
gathered. Calves with not sufficient amount of water in hot days and other parts of the year were reported. Slage exposure to the sun and
mouldy food in a silage clump was also found to be an important factor in monitoring impact of warm weather. Half of the farms letting
animals to spend time on the pasture or paddock did not provide shade for animals. Low conception rate of first insemination was predicted
to be influenced by heat stress, what is proved by lack of heat decreasing measures taken on the farms.

Keywords: heat stress; dairy welfare, dairy welfaseessment protocol, multivariable modelling, Hezalth
INTRODUCTION

Changes in climatic conditions, market organisatemtietal demands on food quality, animal welfzne
environmental quality have created new conditiomsfarmers as well as for researchers and polickensa
New social, technical and economic solutions aedad for farming and rural areas. There is a wid®e of
measures related to dairy welfare and changedrratd. One of them is high temperature which ceeatat
stress. This is one of the leading causes of dsedeproduction and fertility in dairy cattle durisgmmer
months in many parts of the globe (De Rensis amda®euzzi, 2003). These losses are apparent irettreased
amount of milk shipped, increased days open andedsed breedings per conception. Some heat sgess i
unavoidable, but effects can be minimized if cerrmanagement practices are followed. Cattle sweatlg 10
percent of the human rate, so that affects that éine more susceptible to heat stress (West, 2003) is why
dairy cattle need mechanical means to reduce $aeh, as body sprinkling to aid in evaporation affectéve air
movement systems to aid in cooling. Stale, stagaantan reach dangerous or lethal areas in a simoet
Therefore, it is essential to have rapid movemérdioin any confined area. During times of heaess$ feed
intake is reduce by 8 to 12 percent or more. Tddkiction in feed intake reduces volatile fatty gmidduction in
the rumen, resulting in decreased production.

Welfare Quality® Assessment Protocol for CattleQ@Pis a world recognised document which covers all
animal welfare measures needed to be taken insisgeselfare of dairy cattle. However, as yet, ¢hex no
measure developed for assessing thermal comfoat. thphasises how hard it is to evaluate if anirfesdkfine
in environment with particular temperature.

The PhD project presented covers animal welfareydasues on Hungarian dairy farms. Climate related
aspects of milk production can be clearly foundwesl. The main aim of the study is to use all aafalié
measures for assessing welfare of dairy cattleunddry. The survey tries to give the answers whattee main
areas for improvement on the farms regarding animelfare. The work was created to emphasise the
importance of animal welfare in Hungary and to theeinformation for an academic and commercial pses.
Another aim is to communicate with farmers and peapsolved in dairy industry to check their knowtge and
attitude to welfare issues. The final report camplesented to the public and possibilities for ioyement can
be discussed.
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MATERIALS AND METHODS

18 dairy farms in Hungary were recruited into thedg which is in progress (target — minimum 40)eTh
study was undertaken between June and Septembe@n@tEn extremely high temperatures were reported. T
selection was firstly created on a principle ofrsbiang for as different farms as possible. On dacim measures
were taken which covered 203 specific questions @itital points on the farms related to animal faed.
Animal health, behaviour, hygiene, feedstuff coiodit general production data, facilities and stoakmattitude
were measured. Data collection was created acaptdimlready existed assessments (Wkagl., 2003). The
project, however, needed the protocol to be estaddi again, as in Hungarian conditions some opthets of
the protocol would simply not work (for example ecass to the pasture all year round — which issoot
popular). For the purpose of this paper climatewaeatfare related topics will be described only.

RESULTS AND DISCUSSION

As far the research is in progress the only resaltsbe based on comparisons on how many farmsuydart
conditions were found. Among measures taken theréeav found to be in close relation to heat stress

Animals/water troughs

There are many ways to decrease the apparentsffebeat on dairy cattle. One important pointdasider
is increasing the amount of available water whighhie most significant nutrient for dairy cows. éffcient
supply of clean water is generally accepted asnéisteto prevent negative effects on animal health,
performance, and welfare (LeJewstal., 2001). According to Welfare Quality® Assessmeritocol for Cattle
(2009) recommendations are for one water trougt2pdreads. The average number of animals per Wategh
in the study was 39,6.

Water quality

Next to amount of water there is a quality of wateimals are drinking. What is more, milking cowesjuire
good quality water for maintaining high milking piaction. This is crucial in mastitis developmentdan
digestion procedure. Algae, bacteria, protozoaiseéis and other organisms in dirty water disruptdumstasis in
organism of milking cow. One of the ways to inceeagater consumption is to make certain water clol.
experiment of Meyeet al. (2004) cattle increased their water consumptioemwtine water was at 10°C degrees
rather than 28°C degrees. So if the goal is to mie intake, it makes sense to keep feed and \aasiable in
cooled areas. On some farms in the project mangagevide warm water in hot days to cows. In thgimimons
cow are less likely to sweat if they are drinkiiglstly warmer water. 55% water drinkers on thenfarwere
found dirty.

Access to water troughs

Competition for limited resources is found when saveed to access a water trough in hot days. Oy man
farms access to water troughs is highly limitedwrgng designed facilities in barns. Problems withessing
water might cause frustration and aggressive bebadmong cows what is not recommended from praatuct
and welfare point of view. 33,3% of farms were fdwnith limited access to water.

Surface next to the water troughs

Many animals next to water troughs make the flapentremely dirty. That affects lameness what issed
by slurry, muck and Treponema family bacteria depilg in these conditions. Slippery floors in atgitwith
many individuals per square meter might creatéumtion when uncontrolled stepping and hazardousié@s of
the hooves appear. 66,6% of farms were found vt durface next to the water troughs.

Ventilation

Increased humidity, temperature and ammonia acatmuh areas with inadequate ventilation and are
recognised as stresses for dairy cows. Ammoni®ldiss in the suspended water vapour and is aaritrto the
respiratory epithelium. Microscopic droplets of stare contain bacteria and viruses which are eghbie
animals. High humidity also increases exposureitiooene organisms and increases the moisture cobuwoten
bedding materials, thereby increasing the rateactdsial growth in bedding. Adequate ventilationnmgportant
in all dairy cattle housing systems, both for caaméort and to minimize exposure to mastitis caugiagteria.
The percentage of cows standing increases as enwvinotal temperatures increase. Standing maximizes
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evaporative cooling from body surfaces. A goodeaithange will remove moisture from the building domdp
keep the stall and floor surfaces drier. For teasson ventilation is very important to make a fdte cows in
hot seasons. What more, lack of ventilation in &l yards gives an impression for cows the muéter the
straw is warmer than it is. This is all because fdrenentation and heat which is released from mudkring
fermentation. In these situations cows are morgyliko stay than lay. The cows which are forcedtay for a
long period of time are in danger of being lameckei, because they are not providing relief forirthegs.
94,4% of farms in the study are equipped with thiseaces.

Calves with no water

Water is the most important component of livingamigms. Water is also the most important nutrient f
dairy cattle. Except milk replacer calves need avehwater. Fresh, clean water is essential for gafvth.
Water helps with development of the rumen and fgestion of calf starter and allows earlier weanilmgthe
1984, research by A.F. Kertz at Ralston Purina dotivat weight gain was reduced by 38% and stamtakeé by
31% for calves between birth and 4 weeks of agedlthnot receive supplemental water in additiortheir
milk replacer (Kirk,et al., 2002). In 44,4% of cases in the research calka® not provided with sufficient
amount of water in hot days. In these cases watdfoamilk was offered two times a day.

Silage exposure to the sun and mould on clamp face

Silage quality has an influence on cows’ feed iatal’hen cows are eating more tasty good qualitg foo
there is greater chance they will produce more .niitbkposure of silage clamp to the sun will lowenliy of
feed stuff. Affected silage is dry, warm and loofssding mineral content. These conditions aregpadie for
development of mycotoxins and fungi. 100% of silatemps in the study were exposure to the sun.light
average 17,5% of the whole area of the clamp fadkwas observed moulded on all farms.

Shade on a pasture

It is well-known that dairy cows might suffer froneat stress when exposed to sun and high tempesatur
Next to water shade is another basic resource wsticlild be provided for living organism in hot da§§,1%
of farms letting cows to be outside of the barnmilid provide shade for their cows.

Conception rate to 1st service

The calculation is defined as percentage of suldeisseminations after first service. Less inseaions
needed for producing one calf means the produddomore efficient. The research took place in summe
months between June and September. In the study @B%ows after first lactation were inseminated
successfully. That means 72% of cows had to benimsted more then once. There are many factors
influencing reproduction of dairy cows, however thettess could be found one of the major reasohat T
thought is due to the lack of major heat measut@shwvere observed on the farms.

CONCLUSIONS

There is a wide range of measures, problems andi@ws related to climate change, mainly tempeeatur
increase. Considering all disadvantages milkingusti is facing nowadays it is very easy to omé thasic
needs of farm animals. From the study comes outear cconclusion that majority of farms do not take
appropriate actions do decrease negative impadteatf stress. That starts with calves with not ampate
amount of water and continues with compromisedqoadlity performance. Farmers and farm managersere
rarely modifying the diet to maintain feed intakehiot weathers. Amount of water and shade are myroases
in the same amount like in any other parts of tbaryAdaptation to climate change should start ffeasible
and understandable assessment of farm welfaresstedcticularly needs of animals and their behagiou
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