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INTRODUCTION 

 

With many confounding factors present on commercial 

farms, it is questionable whether husbandry systems have 

the desired effect of improving animal health and welfare 

(Regula et al., 2004). Housing systems and resting surface 

types have an influence on milk yield and reproductive 

performance as much as feeding and keeping methods in 

dairy herds. This effect is indirect due to relationship 

between housing systems- resting surface and foot diseases 

(De Graves and Fetrow, 1993; Phillips and Morris, 2001; 

Kara et al., 2011) and is direct due to effect of housing 

systems-resting surface on mastitis and reproduction 

performance (Coleman et al., 1985; Valde et al., 1997). 

When summarizing the findings of other authors who 

compared the effect of tie-stall (TS) or free-stall (FS) 

housing on cows’ milk performance, health, fertility and 

behavior, Zdziarski et al. (2002) concluded that none of the 

systems was clearly superior, although the FS system had 

some advantages.  

Milk yield is affected by many factors and one of these 

is husbandry. Stall and resting surface types as elements of 

the environment are important for dairy herds because of 

effects on not only milk yield but also health problems 

related to reproduction and milk yield. Therefore, the aim of 

the study was to investigate the influence of different 

resting surfaces and stall types on milk yield and some 

production diseases. Study was carried out in Bursa, located 

in north-western part of Turkey. Because Bursa has a great 

potential for dairy production of Marmara region that is the 

keystone of the Turkish dairy industry. Therefore, the 

results obtained in this area can be used for regional 

assessment. Furthermore, although there is considerable 

research regarding similar topics (Regula et al., 2004; 

Calamari et al., 2009; Sawa and Bogucki, 2011), it has not 

been previously investigated in this region. 

 

MATERIAL AND METHODS 

 

Selection of cows 

In this study 709 lactating cows within normal 

managerial limits (lactation length: min 260 d; max 400 d) 

were examined in 37 dairy herds. For each cow, the 
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following data was collected: lactation length (day), milk 

yield (kg), and the presence of some health problems 

(dystocia, retained placenta [RP], clinical mastitis [CM], 

repeat breeding [RB] as “yes” or “no”. Lactation length 

(day) and milk yield (kg) data were collected at the end of 

lactation from the database of Cattle Breeders’ Association 

of Bursa. 

 

Selection of herds 

A total of 37 herds which are members of Cattle 

Breeders’ Association of Bursa were selected in the same or 

similar geographic area of the city. Herds were visited 

during the summer season and 22 of 37 herds included in 

the study housed lactating cows in FS, while 15 herds 

housed in TS. All FS herds had outdoor areas for the cows 

to lie down on if desired. For each herd that was under 

identical management conditions the following data were 

collected: stall type (FS, TS), resting surfaces (concrete, 

sand and rubber). Influence of different stall type and 

resting surfaces on milk yield and some production diseases 

were investigated in 6 FS herds with sand, 3 FS herds with 

rubber, 13 FS herds with concrete and 15 TS herds with 

concrete resting surfaces. 

 

Statistical analyses 

Between the stall types, only FS herds with concrete 

resting surface were compared with TS with concrete 

resting surfaces because there was no other resting surface 

option for TS herds. Due to similar reason, influence of 

concrete, sand or rubber resting surface on milk yield was 

compared only in the FS herds. Mean milk yield of cows 

from the same herd was calculated to determine the effect 

of herd type on the character, t test was used to compare the 

means of FS or TS herds with concrete resting surface. Also, 

one-way analysis of variance was used to compare the 

means of FS herds with concrete, sand or rubber resting 

surface to determine whether milk yield is affected by 

resting surface. In order to test the association between 

resting surfaces or stall types and some production diseases, 

Chi-squared (x
2
) test was used. Data were analyzed using 

SPSS 17.0. 

 

RESULTS AND DISCUSSION 

 

Comparison of milk yield and lactation length in 

different stall types 

World wide, cows are generally housed in either TS or 

FS barns. While each cow has a separate stall that permits 

individual attention during feeding, grooming and milking 

in TS, in FS cows have a resting area that is divided into 

individual stalls without ties and can move freely. The TS 

are the most common for small herd size (20 or less head) 

and each has advantages and limitations, which may 

differentially affect milk quantity and quality (Skrzypek, 

2002). In recent years, FS barns have become more 

desirable than TS barns (even in developing countries with 

mostly small size herds) because of lower disease incidence 

and fertility problems and higher milk yields (Valde et al., 

1997).  

Milk yield was compared between TS and FS that used 

concrete resting surface because there was no other options 

of resting surfaces for TS barns in this study. The effects of 

stall type on milk yield and lactation length are shown in 

Table 1. The averages for milk yield and lactation length of 

467 cows were 6,120.1 kg and 333.2 days, respectively. 

According to the results, there was a significant difference 

in milk yield between the two stall types. The average for 

milk was 321 kg higher for housed cows in FS than for 

those housed in TS (p<0.01). 

As is seen in Table 1, there was a significant difference 

in milk yield between two different stall types with same 

resting surface. One of the underlying reasons for this result 

could be that all cows housed in FS barns preferred 

outdoors for resting and the outdoor surface of all FS barns 

in this study was pressed soil which is softer than concrete. 

Preference studies show that given a choice, cows preferred 

and spent more time lying on softer bedding like rubber or 

sand and increasing lying time has positive effect on udder 

health and milk production (Tucker and Weary, 2001). Also, 

there is some evidence that FS housing and regular outdoor 

exercise have positive effects on health, welfare and 

production of dairy cows (Regula et al., 2004). The second 

reason could be the management practices of the owners as 

TS barns are often used by small-scale producers that have 

a lesser ability for investment and technology adoption 

(Kumlu, 2008). The third reason could be due to the limited 

number of animals used in the study. As to lactation length, 

there is no significant difference between two different stall 

types with same resting surface in this study. 

 

Table 1. Means (±SE) of milk yield and lactation length in two different stall types 

Stall type Cow 
Milk yield (kg) Lactation length (d) 

Mean±SE p  Mean±SE p 

Tie-stall 232 5,958.5±73.47 0.002 336.5±2.42 0.899 

Free-stall  235 6,279.7±59.12 330.0±2.42 

Average  6,120.1±47.62  333.2±1.72  

SE, standard error. 
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Comparison of milk yield and lactation length in 

different resting surface 

Some housing types especially those with poor and 

unhygienic bases or resting surface types, often give rise to 

udder problems and risk of mastitis which directly effects 

milk yield (Cook, 2002). Many factors are involved in 

selection of suitable resting surface types including cost, 

availability, and cow comfort, ease of use, waste storage 

and disposal methods available to the farm. Ideal bedding 

should be dry, inert (to microbial growth), cost effective, 

contribute to cow comfort and cleanliness and easily 

managed (Tucker et al., 2003).  

The effects of resting surface types on milk yield and 

lactation length are shown in Table 2. There was a 

significant difference between mean milk yield and 

lactation length of herds used rubber resting surface and the 

others (p<0.01).  

In this study, there were differences of over a tonne in 

milk yield and approximately 2 weeks in lactation length in 

between rubber resting surface and the others. The first 

reason for these results could be increased lying time 

because type of resting surface in the stall may affect the 

time spent lying down. Previous work has shown that cows 

tend to spend more time lying on softer surfaces (Tucker 

and Weary, 2001) and blood flow to the udder is increased 

during lying (Metcalf et al., 1992). Furthermore, when cows 

are deprived of lying time, growth hormone in plasma is 

reduced with negative effects on milk yield (Munksgaard 

and Løvendahl, 1993). The second reason could be that the 

necessary hygienic conditions for udder health are better 

provided with rubber bedding. Bedding may play a key role 

in the transfer of environmental pathogens to the udder. 

Because teats are in close contact with bedding and the 

bacteria it harbors for prolonged periods (Carroll, 1977) and 

rubber stay cleaner than concrete (Herlin, 1997). There was 

a reduction by almost 50% in the somatic cell count in 

herds with rubber mats compared with concrete (Ø sterås 

and Lund, 1988), and Valde et al. (1997) found the 

incidence rate of mastitis reduced by 14% in herds with 

rubber mats compared with concrete floors. The reason for 

the difference between two soft beddings (rubber and sand), 

could be due to the preference of cows. Although sand has 

increased in popularity as a bedding type, it is often not 

preferred by the cows (Norring et al., 2008). Manninen et al. 

(2002) found that cows avoided sand. According to results 

of this study, standing times could have been higher 

depending on preference of cows for rubber rather than 

sand surface, therefore, milk production was affected 

negatively and milk yield and lactation length were lower. 

 

Comparison of health problems related to milk yield 

and reproduction in different stall types and resting 

surface 

Reproduction is one of the key pillars of dairy 

production and reproductive performance is linked to 

periparturient health problems (LeBlanc, 2008). In these 

periods, most common health problems can be considered 

as dystocia, RP, RB, and mastitis. Previous work has shown 

that housing systems effects cow health and welfare 

(Tucker and Weary, 2001; Kara et al., 2011). There is some 

evidence that FS housing and regular outdoor exercise have 

positive effects on health and welfare of dairy cows (Regula 

et al., 2004). Valde et al. (1997) reported that herds with TS 

were found to have a higher CM rate and a lower mean 

fertility status index. Nogalski (2006) observed that FS 

housed cows had better fertility compared to TS housed 

cows. However, there is not enough research regarding the 

relationship between stall type and some health problems, 

especially dystocia or RP, which negatively affects 

reproduction. 

Influence of resting surface and stall type on some 

health problems (CM, dystocia, RP, and RB) in this study 

were analyzed with x
2 

test and as it can be seen from the 

Table 3, the relationships between stall type and RB, 

dystocia, and RP were found to be significant (p<0.01). 

According to results of our study, incidence of health 

problems encountered in calving and after calving were 

found lower in FS. One of the reasons could be free 

movement choice for animal in FS barns. Freedom of 

movement in the group pen allows animals to freely express 

their natural instincts and behaviors, which is of particular 

importance for the total reproductive period (from first 

insemination to calving) (Sawa and Bogucki, 2011). A 

second reason could be the average age of cows in TS herds, 

although it was not evaluated statistically, there was a 

tendency to keep animals longer in TS herds included in 

this study. Reproductive disorders and reproductive 

performance are associated with age and older cows to have 

a higher incidence of RP than cows delivering their second 

and third calves (Muller and Owens, 1974). The third 

reason could be poor management practice relevant to 

feeding. Feeding errors are known to be the main factor in 

metabolic diseases like RP and poorer reproductive 

parameters of the cows (Stevenson, 2001).  

The RB and CM are the most frequent and economical 

Table 2. Means (±SE) of milk yield and lactation length on three 

different resting surfaces 

Bedding  

 type 
Cow Milk yield (kg) Lactation length (d) 

Concrete 235 6,279.7±59.12 a 323.0±2.42 a 

Sand 130 6,314.9±106.24 a 325.0±3.22 a 

Rubber 112 7,402.7±133.43 b 341.9±2.90 b 

Average  6,553.0±55.87 331.4±1.65 

SE, standard error. 

Means in a column with no common superscript differ significantly 

(p<0.01). 
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cow diseases and may impose increasing costs on milk 

producers and finally lead to obligatory culling (De Graves 

and Fetrow, 1993). In this study, it was also found that RB 

and CM were associated with resting surfaces (p<0.05, 

p<0.01 respectively). The risk of CM was found less for 

rubber bedding. This supports the findings of Valde et al. 

(1997), who found less CM in cows in FS housing with 

rubber mats compared with cows in concrete-floored stalls. 

In addition, other factors affecting CM might include 

managerial, environmental, metabolic, and nutritional 

problems in addition to common reproductive disorders, 

which collectively interact and exert adverse influences on 

reproduction. The RB also can be a major factor involved in 

infertility and the risk of RB was found less for rubber 

resting surface in this study. 

The environment in which we keep our dairy cows has a 

dramatic effect on their health and welfare. Throughout the 

world, dairy cattle are managed under a wide variety of 

different housing systems and none of the systems are 

clearly superior although the FS systems have some 

advantages because of freedom of movement. However 

poorly designed stalls lead to reduced stall occupancy and 

the type of lying surface in the stall may affect some health 

and production problems (Calamari et al., 2009). There is 

not yet enough study regarding influence of resting surfaces 

and stall types on production diseases but as well-known 

increasing the softness of resting surface and proper stall 

type can increase the time that the cows spend lying down, 

which is an advantage for cow comfort, health and probably 

overall production. Deciding the kind of resting surface that 

is optimal for mastitis prevention and type of stall design 

which optimizes cow comfort and reduces the incidence of 

RB are the important questions about decreasing dairy herd 

turnover rates and improving cow health, production and 

longevity.  

According to results of this study, resting surfaces and 

stall types directly affect milk yield and animal health, so 

choosing stall type and resting surface can be very 

important not only for milk yield and reproductive 

performance but also for milk quality, production efficiency 

and cow comfort. But in developing countries like Turkey, 

animal husbandry frequently appears to be of secondary 

importance in most of small sized herds and choices of 

breeders on this subject are influenced by their economic 

conditions. Therefore, in these countries where herds are 

often small sized, knowledge and technology transfer to the 

breeders is essential. 
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