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Production Systems

Analysis of the technological dairy cows traffic "to and from" herringbone milking parlors

K. Peychev, D. Georgiev*, V. Dimova, V. Georgieva

Department of Agricultural Engineering, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

(Manuscript received 5 September 2016; accepted for publication 13 March 2017)

Abstract. The aim of this study was to analyze the behavioral responses of milked cows and throughput performance of a herringbone milking parlor of 
capacity 2x10. For this purpose, 120 cows, of which about 100 milked, housed in an existing undivided compost bedded-pack barn (manure with minimum 
straw tilled on a daily basis), were investigated. Cows were milked three times per day in a 30-degree 2 x 10 herringbone parlor. A real-time monitoring system 
was designed, developed and installed to obtain the required information. A steady trend of difference between entrance and exit routines in cows from the left 
and right platform of the milking parlor was found. The most likely reason is the difference in illumination between the two milking platforms, and also direction of 
the exit traffic. Groups of cows who turned at 180˚ had longer exit time, irrespective of the shorter distance covered. Milking duration within the range of the three 
milkings showed a clearly defined rate. Morning milking was of the shortest duration, although the one-time absolute milk yield is the highest in the morning. The 
most likely explanation for it is the higher oxytocin release in the early hours of the day as a result of the reduced impact of the surrounding stress factor. Often 
cows from the left platform would come into contact with those from the right platform and delay movement to the selection gate. Therefore, an optically 
impenetrable barrier would be required to be installed on the gate.

Keywords: herringbone milking parlors, cow traffic, exit-entrance areas, selection gate (s), cow behavior, planning and design
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Introduction In connection with the evaluation of the common behaviors of 
cows in the dairy sector several studies have been carried out in 
Bulgarian farms (Varlyakov et al., 2007, 2010a, 2010b, 2011). The Design and construction of milking parlors and centers is a 
authors found a sustainable trend for the way motion sequence of complex process affected by many factors such as existing 
entry, as well as the general behavior of the animals in the milking engineering infrastructure, alternative cow traffic, management of 
room. The obtained results of the authors are tied entirely indicators milking and physiology of the herd (William, 2000). Spasov et al. 
for the general welfare of cows. For better organization of cow (1990) found that differences in cow milking times (3 to 10 min) did 
movement, Smith et al. (1996) proposed design and construction of not significantly affect the general course of milking. He reported that 
a solid barrier between entrance/exit lanes and milking parlor. In duration of the entire milking period depended mostly on the cows 
order to improve the overall management of the herd, many dairy and the time taken for entry and exit of milking stalls. A number of 
farms have installed a selection door at the exit of the milking room to researchers (Barry, 1992; Armstrong, 2001; McFarland, 2001) have 
separate cows according to their physiological or health status. argued that proper design of traffic lanes improves milking parlor 
Selection doors as part of the overall milking technology have a throughput. Generally, in day-to-day farming the focus is on machine 
direct effect both on the behavior of cows and the time it takes them milking time and time taken by entry and exit routines is not 
to leave areas of milking platforms (Carlsson, 2009).considered.

The aim of this study is to analyze the reactions of dairy cows of In order to improve entry and exit traffic, some researchers gave 
their traffic to and from the Herringbone milking parlor with capacity specific recommendations for the type and required widths of cow 
2x10.traffic lanes between the milking parlor and housing facilities. 

Welchert (1992) found that traffic lanes should be designed with 
turnings not greater than 45°. Later, Graves et al. (2000) 

Material and methods recommended a width of 90 cm at straight sections of lanes and, in 
the event of turnings, an increase of up to 160-170 cm.

A number of researchers (Stanisiewski et al., 1988; Phillips et Object of study
al., 2000; McFarland, 2001; Pettersson, 2004;) have argued that 
sufficient illumination for dairy cows was important because light has A 2 x 10 herringbone milking parlor with cows positioned at 30° 
an impact on the physiology and behavior of cows. Other studies to the center line of the operator's pit was investigated. The milking 
(Grandin, 1997; Phillips et al., 1998) reported a trend in cows to parlor is on a dairy farm in Trapoklovo village, Southeast Bulgaria. 
move from darker to lighter areas. Chastain (1992) found that, in On the farm a total of 120 cows, of which about 100 milked, where 
addition to artificial illumination, side windows to provide natural light housed in an undivided compost bedded-pack barn. Bedding 
and ventilation were required. consisted of deep layer of manure with minimum straw, tilled on a 

119

* e-mail: ds_georgiev@abv.bg



120

daily basis. Milking took place in a 30-degree 2x10 herringbone determinated:
parlor and cows were milked three times per day. The automatic - Design and development of a real time monitoring information 
milking system consisted of automatic detachment of milking units system for cow behavior and traffic to and from the milking room, and 
as a function of the milk flow, individual electronic milk meters, also milking routines.
automatic electronic animal identification, automated detection of - Recording of duration (s) of the entry and exit traffic and its 
estrus, physical and rumination activities. A selection gate was effect on the overall performance of the milking system in hours.
installed at the milking parlor exit. All these subsystems were 
controlled by central herd management software. The parlor had a For implementation of the experimental observations, a real-
waiting room for cows to be milked. There was no buffer zone time monitoring system consisting of 2 video surveillance cameras, 
between milking parlor and selection gate (Figure 1). a four channel DVR, HDD, UPS, 12V/75W-6A power supply unit, a 

router and means for connecting the components in a common 
Controlled indicators and methods for their determination communication system, was designed, developed and installed. 

Cameras were set up for video surveillance and recording of cow 
To active the aim of the study the following indicators where milking routines and traffic in and round the milking parlor (Figure 2).

Figure 1. Layout of milking parlor with adjacent traffic lanes and selection gate
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Figure 2. General view (a) and scheme (b) of the video surveillance and analysis system
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Statistic made of cow groups in their entry to and exit from milking platforms 
at nighttime. The intention was to analyze the effect of illumination 

The data are processed with software Statistics 6. The results of level on cow behavior and movement in and around the milking 
the calculations are interpreted in analytical and graphical form. The parlor. The data show that more time was needed for entry and 
study used comparative analytical method. positioning of cows in the milking stalls located on the left side of the 

operator's pit.
Figure 1 indicates that the presence of windows near the right 

platform, through which light entered in daytime and made the Result and discussion
platform more illuminated, was the reason for the faster walking of 
cows on it. Figure 5 gives times of cow entry at night time (early In the course of the observations cow entry times and cow exit 
morning or late evening). Figures indicate that there was no times to and out of the milking platforms, and also milking times in 
substantial difference between entry times of cows for the two daytime and nighttime, were recorded. The data in Figure 3 show 
platforms. They varied from 66 to 74 s. These results verify the times taken by cows to exit milking stalls in daytime. From these 
assertion that illumination affects behavior of cows in the milking values it is evident that exit times for the right platform varied from 55 
parlor.or 71 s, or an average of 63 s. Times recorded for the left platform 

In this study the cow milking times in the morning, at midday and were in the range of 68 - 86 s, or an average of 76 s. The established 
in the evening were also observed for the two platforms (Figure 6). average length of time is true (p = 0.999); σ = 6.58; Cv = 5.06. When 
Times varied from 10 min and 50 s to 13 min and 12 s. In the morning compared, it can be noticed that time taken by cows to exit from the 
cows were milked most quickly, irrespective of the fact that the right platform was 21% less. From the layout in Figure 1 it is evident 
absolute milk yield in this period was the highest.  The most likely that milked cows at the left side of the operator's pit travelled a 
explanation for this is the higher oxytocin release in the early hours of shorter distance to reach the selection door, while Figure 3 shows 
the day due to the reduced effect of the surrounding stress factor.that cows needed more time to cover that distance. The likely reason 

As shown in Figure 1, the milking parlor was so designed so that for this is that cows turned at 180° in the direction of movement to go 
the cows on both platforms would leave milking stalls though one around the barrier dividing the milking parlor and traffic lanes. As 
and the same traffic lane. Upon analysis of recordings, it was found noted in the Introduction, (Welchert, 1992) recommended a design 
that often milked cows from the right platform would come into and construction of passageways with more straight section or, if any 
contact with cows on the left platform when passing by them (Figure turnings, not greater than 45°, and in such event Graves et al. (2000) 
7). Whenever a cow would come to a stop standing at oblique angle recommended a widening of up to 160-170 cm at areas of turnings. 
to the center line of the traffic lane and this would block off the These two recommendations were not followed in the parlor 
movement of milked cows toward the selection gate. In some case, investigated and comparison of exit times verified that design of 
the last cows would stay and would not be able to leave the right traffic lanes has a major effect on time taken by cows to move inside 
milking platform. It prevented the entry of the next cows in the milking them.
stalls and hence the throughput performance of the milking parlor In Figure 4 the times of cow entry to milking platforms in daytime 
was compromised.are shown. It can be seen from the data that times required for 

Installation of an optically impenetrable barrier at the left positioning of cows in milking stalls was from 52 to 97 s for both 
platform exit gate would be the solution to this problem.platforms. The average time for the left platform was 64 s, and for the 

If the milking parlor is a designated room, a sliding gate can be right one 27% more, i.e. 81s. The established average length of time 
installed to prevent contact between milked cows and unmilked is true (p = 0.999).
cows (Figure 8).To make a comparison of the times, observations were also 

Figure 4. Times of cow entry to milking platforms in 
daytime
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Figure 3. Times of cow exit from milking platforms
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need for waiting by unmilked cows (Figure 9).
Such situation also reduced hourly performance of the milking 

system. Therefore, the construction of a buffer zone (second waiting 
room) between milking platforms and selection gate entrance would 
be a mandatory requirement.

Conclusion

A steady trend for a difference between cow routines in the entry 
and exit areas for cows from the left and right milking platforms was 
found. The most likely reason was the difference in illumination of the 
two milking platforms, and also direction of the exit traffic. Groups of 
animals who turned at 180˚ had longer exit time, irrespective of the 
shorter distance covered. Milking duration within the range of the 
three milkings showed a clearly defined rate. Morning milking was of As mentioned above, a selection gate was installed at the 
the shortest duration - 10 min 50 s. Midday milking was longer by milking parlor exit. The existence and effect of delaying the return of 
about 30 s, and evening milking of about 13 min was the longest, the animals from the milking parlor to the production room is for 
although the one-time absolute milk yield was the highest in the purely physical and mechanical reasons. There was a certain 
morning. The most likely explanation for it is the higher oxytocin “bottleneck” occurring for milked cows before the selection gate and 

Figure 6. Cow milking times for left and right platform
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Figure 5. Times of cow entry to milking platforms at 
night time
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release in the early hours of the day as a result of the reduced impact Graves RE et al., 2000. Guidelines for the selection of elevated 
of the surrounding stress factor. Often cows from the left platform milking parlors. Supplement to the Dairy Practices Council - DPC 54, 
would come into contact with those from the right platform and delay Keyport, NJ.
movement to the selection gate. Therefore, an optically McFarland Dan F, 2001. Effective, Low Stress Cow Movement In 
impenetrable barrier would be required to be installed at the gate. In and Around Milking Centers NRAES, Milking Systems and Parlors 
milking parlors designed and constructed with selection gates, the Conference, held in Camp Hill, PA on January 30 – February 1, 2001.
construction of a buffer zone (second waiting room) between milking Phillips CJC, Morris ID, Lomas CA and Lockwood SJ, 2000. The 
platforms and selection gate entrance is mandatory. locomotion of dairy cows in passageways with different light 

intensities. Animal welfare 9, 421-431. 
Phillips CJC, Lomas CA and Arab TM, 1998. Differential response 
of dairy cows to supplementary light during increasing or decreasing Recommendation
daylength. Animal Science, 66, 55-63. 
Pettersson G and Wiktorsson H, 2004. Illumination or guiding light It is recommended that an optically impenetrable barrier shall 
s during night hours in the resting area in AM- barns. Page 468-473 be installed at the exit of 30-degree herringbone parlors. It is 
in Proceedings international symposium, Automatic milking –A recommended that a buffer zone (second waiting room) between 
better understanding. Wageningen academic publishers, milking platforms and selection gate entrance shall be mandatory 
Wageningen, the Netherlands.constructed for milking parlors employing selection gates.
Smith JF, Armstrong DV and Gamroth MJ, 1996. Planning a 
milking center. Bulletin MF-2165. Cooperative Extension Service, 
Kansas State University, Manhattan, KS. 
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alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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