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ABSTRACT

A research was caried out to identify the most suitable techniques of suckling cows housing in a
mountain area of centre Ity (Tuscany Apenning), rich in meadows and pastures. Livestock
breeding has represented a basic economica resource for people living in this area Since the Sixties.

The livestock breeding gdtuation in the region was andysed referring to Chianina and Garfagnina
breeds. Chianina is the most widespread breed in Tuscany, placed al over the country areas of the
region. Pasturage in mountain areas is becoming more and more interesting for the breeding of this
race, characterized by a high productivity. On the contrary Garfagnina is a more rugtic but less
productive breed, with a great risk of extinction because of changes in the economy of the
countryside where it was higtoricaly bred.

The exiding housng solutions for Chianina and Gafagnina bedf-cettle in Tuscany were
investigated. Trials were conducted in particular in a farm housing 50 Garfagnina cows, in order to
sudy the space dlowance, the suckling cow behaviour patterns and to verify the breeding effects on
their wdfare conditions. This sudy was carried out in January, period in which the cattle-shed &
more used by animas because of cold weether conditions. During the good season, cows are at the
nearby pasture, without any refuge. Behavioura andysis was performed on tied and free cows by a
televison equipment condging in a dosed circuit TV, a time-lgpse videotape, televison cameras
and infrared lamps. Day-time activities (from 7 am. to 5 p.m.) were recorded in the different
housng solutions. Tied suckling cows spend most of ther time standing or feeding. The resting
period is very short (12,8% of the diurnd time) and the interactions between the animas (licking,
grooming, nibbling) are very frequent. This research confirms that Gafagnina cows are very rugic
animas, suitable for an extensve breeding which use the house only during winter periods. Simple
shelters for feeding during the winter season could be adequate.

The breeding in a sustainable way of suckling cows such as very rudic ones (Garfagning) or more
productive ones (Chianind) can be conddered a good resource in margind mountain areas. Low
environmental impact housing solutions have to be desgned, usng locd building maerids (like
timber) and adopting dternative housing systems. Some examples are given in this paper.

KEY-WORDS: Suckling cows, behaviours, housing solutions, extensive livestock keeping,
Sugtainable breeding.

INTRODUCTION

In Tuscany caitle is bred both grazing and in cattle-sheds. Outdoor livestock breeding is wide
goreading in Tuscany, above dl in fringe aeas such as Apennine Mountain. In these regions it
represents an important economic resource, which creates working opportunities for loca people.
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This is linked to the growing interest for biologica products, as well as for environmenta aspects
and anima wefare. Outdoor breeding does not mean going back to old breeding systems, but it
involves the effort of cregting a productive and sugtainable sysem for environment and for man
itAf.

Different housing solutions in Tuscany, relative to Chianina and Garfagnina cows, were andysed
by the Department of Agriculturd and Forestry Engineering of Horence.

Chianina is the more widespread race in Tuscany region, amounting to 18.000 head (ANABIC,
2002). The Chianina is typica of Centre Itay, well-known and appreciated ever since the padt; it is
characterized by a great somatic development causng the gppellation of “giant” beef-cattle. Today
it isabreed specidized in the production of besf.

Gafagnina is spread in Garfagnana region. Garfagnina cows are very rudic animas, very resstant
agang winter hard weather conditions, but a the same time able to exploit the low productivity
pastures of the country.

Data about the number of fams and the different housng solutions adopted in the region were
collected. The am of the project is to identify ad to vaue different ways of projecting and
redizing an outdoor and sustainable beef-cattle breeding in mountain arees. New design criteria are
defined, which are turned towards specific housing solutions for beef-cattle bred on pasturage.
Building solutions for an outdoor livestock breeding are shown, in order to obtain good welfare and
sanitary conditions for the animds, and to exploit economicaly the resource of fringe aress.

MATERIALSAND METHODS

Farms survey

During the contacts with corporations, associations, mountain communities and breeders taken in
the chosen area, a complete inventory of farms in Tuscany with Chianina and Garfagnina cows was
drawn up.

The investigation hold on Chianina cows concerned al the Tuscany region. Data were collected by
the Nationd Association of Itdian Beef-Cattle Breeders (ANABIC) and 56 farms were individuated
in the different provinces of the region. On the contrary by the survey hold on Garfagnina cows, 43
beef-cattle farms were found in Garfagnana and Serchio Valey. No more than 18 farms bred only
Garfagnina cows, in the others 25 farms some Garfagnina cows are present as isolated subjects or as
cross-breeds. By the survey severd details were collected about the different housng solutions
diffused in the regon.

In order to vaue the functiondity of different housng solutions, a farm was chosen in Garfagnana
area for behaviourd andyss and then to collect indications about animd wefare conditions.
Animas are kept dther in the loose housng or a the tying ddls The animd activities were
recorded by televison equipment. All around the cattle- shed are lands and pastures.

Tying stall house

The examined house for Garfagnina cows has a two pitch roof with an open ridge for ventilation, a
feeding dley and an inspection dley behind the gdals. A manure gutter collects urine and dung
which are pushed away by a conveyors belt with blades (with dternative motion). The tying gals
ae 1,20 m in width and 1,70 m in length (without consdering the manure gutter). The manger is
0.70 m high (from the floor). During the trid 22 suckling cows were kept a the tying ddls.
Behaviourd trids were conducted on 3 suckling cows (A, B and C) during the month of January.
Data were collected in the daily period from7 am. to 5 p.m.



L oose house

Behaviourd trids were conducted on 28 Garfagnina cows, varying in age and physologica phase
(no suckling ones are present), lodged in a loose housing with deep litter on concrete floor, having
an access to pastures. The nside area is about 80 3. This is quite an extensve way of livestock
keeping: animds can use the loose housing, come in and go out as they prefer; feed is provided in
the morning and in the evening. The daly hours intereted by the behaviourd andyss are from 7
am. to 5 p.m. too.

RESULTSAND DISCUSSION

Farmssurvey: structural data

Chianinahousng

With regard to the survey of Chianina farms, the data collected show the presence of 56 farms in
Tuscany. These fams are principaly concentrated in the provinces of Sena (37%) and Livorno
(26%); other ones are located in the province of Pisa (12%), Arezzo, Grosseto (9% in both cases)
and Frenze (7%). The fams are often of little sze with 50-100 head (30% of the cases) or very
little 9ze. In this case they have less than 50 animds and they represent the 47% of the totd
number. Bigger farms that count from 100 to 300 livestock head congitute only the 19% of the
totd. Farms with more than 300 head are only the 4% in Tuscany. With regard to the adopted
housing solutions data show that cattle is kept in the loose housing very often (73% of the farms),
while in 23% of the cases the cows are kept a the tying gdls. Only 4% of the animds are reared
aways on pasture.

When conddering only livestock farms with pasture, in 82% of the cases cattle is kept in loose
housing, while only a 6% of the farms keep the animds a the tying gal. In 12% of the cases cdtle
is reared always on the pasture without any shed.

Tying ddl dimensons were dso andysed. Generdly the tying gdl is 230 m (£ 0,22) in length,
1,14 m & 0,12) in width; the manger is 0,63 m & 0,13) deep. The single cow area a tying sal is
about 2,64 nf (+ 0,03). Almost dl of the loose houses (99%) have sdf-locking barriers. In this kind
of housing solution animals have about 55 nf (+ 0,03) of covered area per head. The CE directive
1804/99 prescribes almost 4,5 nt of covered area for single head of beef-cattle (with a body weight
of 350 kg). Therefore Chianina loose houses seem not to be suitably dimensioned for the animals.

GafagninaHousng

In the examined area 43 fams with Gafagnina cows ae present. Mogt of them raise different
breeds, only in 18 farms pure Garfagnina cows are bred. Mogt of the animas are reared in a semi-
wild state but with free access to the cattle-shed during the winter period.

The find fattening period is redized manly ingde the building, in order to obtan good
microclimatic conditions for the animals and a favourable feed converson index. Cettle-sheds are
very often old buildings, rearranged for hogting animds indde. Cows kept into loose housing lye
down on concrete floor covered with straw or chestnut-tree leaves. Cattle-sheds have bad natural
lighting conditions and ventilation is obtained by doors and windows manudly operated by the
farmer. The ventilation chimney is dmost dways absent. In most of the cases a conveyor belt with
blades or a front loader with scrgper blade caries out the manure which is conveyed and
accumulated on a dung platform. Some breeders rear beef-caitle in the wild State, but in this case a
rich integrative feeding system is necessary especidly during the winter period.



Behavioural Analysis
Tying Stdl House

In the following figures the man results obtaned during the experimentd trid with Garfagnina
cows are shown. In figure 1 the behaviours observed during two days (from 7 am. to 5 p.m.) for 3
suckling cows (A, B, C) kept in the tying stdls are reported. The 3 cows are in lactation: twice a
day they suckle their caves while being fed.

0% 20% 40% 60% 80% 100%

OLying OStanding MEFeeding MIinteractions M Self-care

Fig. 1: The 3 suckling cows main activities at thetying stall (7a.m., 5p.m.)

Dally activities were divided into lying, feeding, and standing. “Interactions’ are consdered dl the
moments of contact (licking, biting, grooming and scratching) that a cow has with its neighbours.
“Sdf-care’ includes dl the cleaning activities of a cow (licks above dl).
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Fig. 2: Behaviour of the cowskept at thetying stall (mean value of the 3 cows).

In figure 2 the same activities of cows A, B, C during dl the day are shown like mean values.

From figure 1 and 2 it is to be noticed that cow C never lies down during the observed period. In
fact the resting time is only 12,8% of the totd and the cow spends mog of its time in standing
activity (44,5% of the total). The tying stdls are planned as the long ones (there is a high manger
and the anima, kept a the ddl by tie, has some freedom of movement). Actudly the ddls are
under-dimensoned in length for Gafagnina cows and make the movements very difficult for the
animas. they lie down and rise up laborioudy. This aspect is increased by the insufficient presence
of draw, that makes the floor dippery. These reasons can induce the suckling cows to lie down



rarely, having a preference for resting when feed availahility is scarce (eg. during the night). In fact
feeding is digributed in the morning and in the evening;, the animds eat ad libitum immediady
after its digribution. Time for feeding tekes about the 33% of the totd time observed. Interactions
among the cows are as well very important (9% of the totd time).

In table 1 the lying times for the same 3 cows (A, B, C) kept at the tying stdls in a day are shown.
The number of events which last less than 10 minutes, from 10 to 30 minutes, from 30 to 60
minutes and longest ones (periods during which the animd remans in a lie down podtion more
than 60 minutes) are recorded. This table points out that events of a cow lying during the day are
very few. On the contrary it is shown hat periods where the animds reman in a lie down postion
more than 60 minutes are prevailing. This could be due to the difficulty in risng up and lying down
in the tying ddls. Table 1 seems to confirm the low lying time vaues shown in figure 1 and 2 This
point of view can be confirmed by the scientific literature: several studies have shown that cows
redricted at the tying sdls are more reluctant to change podtion from lying to standing: they lay
down less frequently, but for long periods (till 10,4 hours a day), suggesting that they are reluctant
to perform the process of standing and lying (Cook, 2002). Moreover some authors (Miller and
Wood-Gush, 1991; Krohn et al., 1992) consgder the totd time spent lying a day as an important
indicator of cow comfort; a minimum average lying time of 576 min/day for cubicdes has been
suggested (Wierenga and Hopster, 1990). The A cow, which spends the highest vaue of lying time,
lays down about 350 min/day only during the daly hours. Anyway, for none of the Garfagnina
cows good welfare conditions seems to be reached.

Tab. 1: Number and duration of the 3 cows' lying events.

Cow lying times a the tying sdls.
<10min. N.of 10-30min N.of 30-60min N.of >60min N.of Totdtime

Events events events events  (min)
A 0.02.49 1 0.29.23 1 0.52.50 2 14226 2 5.42.44
B 0.07.00 1 0 0 0.33.01 1 12141 2 3.23.22
C 0 0 0 0 0 0 0 0 0

Loose House

In figure 3 the behaviour of Garfagnina cows reared in a semi-wild State (28 heads) is represented.
The graph shows the percentage of utilization of the indoor area by cows during the day (from 7
am. to 5 pm.) and the animd activities The time the cows spend outsde and ingde the loose
house is shown. The latter is divided into different activities like feeding, lying and standing. The
greph andyss shows that the indoor area is occupied by animas mainly in the morning (from 7 to 8
am.) and in the evening (from 4 to 5 am.) when the feed is provided. During these hours about the
60% of dl cows are ingde. During the centra hours of the day cows remain outsde the cattle-shed.
When animds are indde, they spend most of ther time standing (25%) and lay down with difficulty
(2,3%). During the recorded daily period, 30% of the cows on average come ingde for feeding. The
indoor area seems to be used by cows mainly for feeding and as a nocturna shelter (from 5 p.m.).
These data refer to the winter period, when the daylight is very short.

The loose housing is not suitably divided into rationa spaces because of the high number of animas
in the area. In fact, considering its surface (80 nf), there is about 2,8 nf of covered area for each
cow only. The insufficient indoor area could be the reason for the low lying times observed. Irish
rescarchers explan that in a group of cows housed with high dengty, lying times are reduced
because they imply inconveniences for the animals, like food lesions (Cook, 2002).

Moreover the low attendance in the resting area indde the cattle-shed during the winter period
atests the rudicity of the breed: animas prefer to pasture outdoor aso with cold weather



conditions. Insde the cattle-shed, the presence of standing animas which do not reach the manger
during the didribution of forage reveds an under-dimendoned front of feeding. Beddes, the
dominant subjects cause inconvenience to the other animas, sending them away from the manger.

This behaviour can be due to managerid aspects of the breeding (the animds are hungry) and a
solution could be the adoption of a self-locking feed joke.

Observations performed on animd cleaning show that the quantity of straw in the indoor area is not
enough for a right management of the degp bedding. The animds ae very dirty. Some authors
indicate the cleanliness as a key indicator of wefare (Fragones and Leaver, 2001). In fact for dary

cows the cost of poor hygiene is a great risk of madtitis and lameness. The lack of dtraw is typicd in
mountain aress.
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Fig. 3: Percentage of utilization of indoor area and activities of the animals.

Management Times

The time taken by the famer for feeding and cdeaning animas kept in the different housing
solutions (loose hosing and tying gdls) is shown in figures 4 and 5. In the grgphs the time is
cdculated in seconds, as value/day/head. The time spent by the breeders to clean cows is dso
conddered. The figures show how the management time required in the two examined housing
solutions is different. In fact the time required to feed the animds at the tying gdls is shorter than
the one required to feed the cows in the loose housing. The time required to unroll baes of hay by
the tractor in the feeding dley and the time required for its distribution with the fork by the farmer
are conddered as wdl as the time to feed the cattle in the loose housing solution. This explains the
high vaues of “the time for catle feeding in the loose housing’. The cows a the tying ddl are fed
by a manud digribution of floury feed and hay. On the contrary the daily cleaning time per head is
higher for the catle a the tying stdl in comparison with the one in loose aea The time to keep
cdtle clean in loose area is just the one required by the farmer to pass dong the feeding dley and to
digtribute a certain quantity of straw. The calculated time does ot consder the remova of the deep
bedding a the end of the cyde Manure is swept away from the tying sdl in the liquid manure
gutter, where a conveyors belt with blades pushes awvay and accumulates it on a dung platform.
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Designing cattle-shedsfor suckling cows breeding

On the basis of the data obtained from the survey and thanks to the behavioural analysis conducted
on the animas, some criteria for designing buildings for cattle breeding were defined. Loose
housing is clearly to be preferred to tying sdls.

Some loose housing solutions characterized by innovatory building eements have been developed.

The shelters are designed making an alowance for supporting elements in round timber, in order to
increese the value of locd foredtry productions, to reduce building costs and to meet the
requirements of a good environmental impact. Owing to the shortage of straw in mountain aress,
farmers have to reduce the quantity of straw required for a satisfactory management.

Figure 6 shows the plant of a loose house with degp bedding in resting ares; its section is detalled in
figure 7. In figure 8 and 9 the plant and the section of a loose house with a doped floor and straw
bedding in resting area are shown. For the later solution a representation 3D is adso proposed (fig.
10 and 11).

CONCLUSIONS

The andyss of the exising catle fams in Apennine areas of Centre Italy shows the wide spreading
of the extengve livestock farming, epecidly for suckling cows.

The reaults of the survey about Chianina and Garfagnina breeding show a quite obsolete Stuation in
the region. The cattle-sheds are dways old, obtaned from rebuilt houses redized with smple
projects and not very suitable for the animas. In mogt of cases animas are kept a the tying sals,
often badly dimensoned. In addition the loose houses are not wel divided into rationa spaces.
animds are dways kept in pens with the floor covered with litter, but without a separated feeding
area. This solution needs a great quantity of straw to keep the pen clean. In the andysed farms the
use of dtraw is very poor S0 animas ae very dirty. In fact animas are often kept in bad hygienic
conditions. The wide pasturages avalable outsde the catle-sheds can patidly dleviae the
negative aspects shown. In generd the caitle-sheds, used mainly in winter periods, are characterized
by low investments, because farms are oriented to a low cost management. These condderations are
vauable both for arugtic breed (like Garfagnina) and for a more productive one (like Chianina).
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Fig. 9: Section of a sloped floor loose housing.

Fig. 10: The sloped floor loose housing: a 3-D representation.
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Fig. 11: The doped floor loose housing: a 3-D representation.
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