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ABSTRACT

The aim of the present study was to assess stall oc-
cupancy of Nili Ravi buffaloes when first introduced to 
freestall housing. Thirty Nili Ravi buffaloes of differ-
ent parity, weight, and pregnancy status were enrolled 
from the dairy farm of the University of Veterinary and 
Animal Sciences, Lahore, Pakistan. All of the enrolled 
animals had no previous experience with freestalls. The 
selected buffaloes were introduced to the freestall shed. 
During an adaptation period of 7 d, all buffaloes had 24 
h of free access to lie down in 1 of 3 areas: (1) freestalls, 
(2) alleys, and (3) an outside open area. After the 
adaptation period, all buffaloes were housed indoors 
during nighttime (restricted period) to ensure that only 
freestalls or alleys were available as lying areas. An 
observer monitored animals at 0100 h and recorded the 
number of animals lying in freestalls, in alleys, and in 
the outside open area. The results indicated that during 
the adaptation period, herd-level freestall occupancy in 
buffaloes remained below 10%. During the restricted 
period, herd-level stall occupancy was 0, 13, 50, and 
90% on d 1, 2, 5, and 17, respectively. Buffaloes with 
parity ≥3 took fewer days (6.6 ± 1.0; mean ± standard 
error of the mean) to occupy stalls than buffaloes with 
parity 2, 1, and heifers (13.2 ± 1.5, 16.7 ± 2.1, and 
13.5 ± 2.1 d, respectively). Body weight and pregnancy 
status of buffaloes did not have any effect on stall oc-
cupancy. Buffaloes showed adjacent stall occupancy, 
filling opposite stalls first. The results indicated that 
older buffaloes occupied freestalls earlier than younger 
buffaloes. Our findings would help better manage buf-
faloes in freestall housing.
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Short Communication

Water buffalo (Bubalus bubalis) are the second (14%) 
ranked milk-producing animals in the world after cattle 
(83%). In countries such as India and Pakistan, buffalo 
milk contributes more than 50% of total milk produc-
tion (FAOSTAT, 2017). Buffaloes are kept tethered on 
a sloped floor with bricks and concrete as a resting 
surface. The lying surface remains wet and dirty with 
the animal urine and feces, thereby increasing the risk 
of udder health problems, especially in herds of periur-
ban areas. Under these housing conditions buffaloes are 
unable to express their natural behavior and reach their 
full productive potential.

Freestall housing is a good alternative that provides a 
dry, clean, and comfortable resting surface for animals 
(von Keyserlingk et al., 2011). Freestall design features 
such as stall dividers (Tucker et al., 2004), brisket 
boards (Tucker et al., 2006), and neck rails (Bernardi 
et al., 2009) help maintain stall cleanliness by reducing 
the risk of cows soiling the stall. They also provide a 
better working environment (Valde et al., 1997) that 
allows reduced labor (Abade et al., 2015) and efficient 
time usage (Fregonesi et al., 2009a). Animals exhibit 
more natural behavior in freestall housing than in tied 
systems. However, the hardware used in stalls, such as 
stall partitions, neck rails, and brisket boards (Frego-
nesi et al., 2009b), might hinder animals from using 
freestalls, especially animals that are newly introduced 
to a freestall facility. Previous studies on cattle indicated 
that heifers were more reluctant to use freestalls than 
cows when first introduced to a freestall barn (Kjæstad 
and Simensen, 2001). Higher stall refusal increases the 
chances of lying down in alleys, thus making animals 
more prone to udder problems (Abebe et al., 2016). 
Limited data are available about buffalo behavior in 
freestall housing.

Our objectives were to assess stall occupancy and 
lying patterns of Nili Ravi buffaloes when first intro-
duced to freestall housing. We also evaluated the effect 
of parity, pregnancy status, and BW on stall usage in 
buffaloes.
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This study was conducted at the Dairy Animals 
Training and Research Center, University of Veterinary 
and Animal Sciences, Lahore, Ravi Campus, Pakistan. 
The observations were recorded in October 2015. The 
average temperature of the shed during day and night 
for the month of October was (mean ± SD) 28.0 ± 
1.7°C and 20.3 ± 3.2°C, respectively, with range of 26 
to 32°C and 16 to 26°C, respectively.

Thirty nonlactating Nili Ravi buffaloes were selected 
from the dairy center. The imprint length and width 
of these buffaloes were (mean ± SD) 171.5 ± 9.6 cm 
and 95.3 ± 5.3 cm, respectively, with a range of 156 to 
188 cm and 81 to 107 cm, respectively. The buffaloes 
had no previous experience with freestall housing and 
were raised in a loose housing system with a concrete 
floor for the covered area and a dirt floor for the out-
side open area. All buffaloes were ear tagged and free 
from lameness (locomotion score = 1). Lameness was 
assessed using a 5-point locomotion scoring system (on 
a scale of 1 to 5) developed for dairy cattle by Zinpro 
Corporation (Eden Prairie, MN).

The selected buffaloes were introduced to the freestall 
shed. For the initial 7 d (adaptation period), buffaloes 
had 24-h free access to lie down in 1 of 3 areas: (1) 
freestalls, (2) alleys, and (3) an outside open area. After 
the adaptation period, buffaloes were restricted under 
the shed during nighttime (restricted period) to force 
them to choose lying either in freestalls or in alleys. The 
restricted period lasted for 30 d. During the restricted 
period, buffaloes had access to an open area during the 
daytime.

The freestall shed used for this study was naturally 
ventilated. It was 48 m long and 13 m wide, with 56 
freestalls in 2 rows facing each other (28 stalls in each 
row). Freestall length, width, and neck rail position 
were 250, 117, and 178 cm, respectively. Freestalls were 
filled above the curb surface with washed river sand. 
The alley floor of the shed was made up of concrete 
with parallel corrugations. The attached open area was 
48 m long and 13 m wide and was located toward the 
north side of the shed with dirt (mixture of soil and 
sand) as a bedding material. Freestall stocking density 
(number of animals/number of freestalls) was 55%. The 
outside open area provided 20.8 m2 of space per animal. 
The resting surface of the stalls was softer than the out-
side open area, as subjectively assessed by knee drop 
test. Freestalls were kept dry throughout the study 
period by pulverizing the bedding surface and remov-
ing wet, soiled sand. Manure from alleys was removed 
daily through scraping and washing. Manure from the 
outside open area was collected daily, and no plowing 
was done to dry or soften the resting surface. Sunlight 
and air were the main sources used to dry the outside 

open area. Buffaloes were given green fodder ad libitum 
twice daily at 1000 and 1900 h. Water troughs were 
present under the shed and in the open area for free 
access to fresh water.

During the adaptation and restricted periods, an 
observer monitored animals approximately 1 h after 
every feeding and then during the night at 0100 h. The 
average monitoring span was about 2 h. These time 
intervals were selected to observe maximum lying be-
havior of animals because (1) on fresh feed delivery the 
latency to lie down in cattle is about 1 h (DeVries and 
von Keyserlingk, 2005) and (2) buffaloes showed the 
highest resting behavior during the night around 0300 
and 2300 h (Odyuo et al., 1995). The observer recorded 
the number of animals lying in freestalls, in alleys, and 
in the outside open area. The individual buffalo was 
considered as an observational unit. For night record-
ings, observers used a torch to read the tags and count 
the animals.

Herd-level stall occupancy was expressed as a percent-
age and calculated as the number of animals lying in 
freestalls divided by the total number of animals in the 
shed. Animal-level stall occupancy was considered to 
be an event and was measured in days. The occupancy 
event was recorded when the animal used the freestall 
for 3 consecutive days. Freestall occupancy pattern was 
assessed as a preference to occupy (1) either alterna-
tive stalls or adjacent stalls, (2) stalls on the feed bunk 
side or open area side, and (3) stalls located near the 
entrance side or distant end of the shed. The effect of 
parity, BW, and pregnancy status on animal-level stall 
occupancy was evaluated. Parity was categorized into 
4 groups: (1) heifers, (2) parity 1, (3) parity 2, and (4) 
parity ≥3. Body weight was categorized into 4 groups: 
(1) <460 kg, (2) 461 to 520 kg, (3) 520 to 560 kg, (4) 
and >560 kg. Pregnancy status was categorized into 4 
groups: (1) nonpregnant, (2) 1 to 3 mo pregnant, (3) 4 
to 6 mo pregnant, and (4) 7 to 9 mo pregnant. Freestall 
occupancy during daytime remained below 20% (Figure 
1). Therefore, only observations from night recordings 
were used for stall occupancy and its association with 
parity, BW, and pregnancy status.

Data were analyzed using SAS (university edition; 
SAS Institute Inc., Cary, NC). Herd-level freestall occu-
pancy was descriptively presented in Figure 1. Effect of 
parity, BW, and pregnancy status on animal-level stall 
occupancy was determined by ANOVA using the GLM 
procedure of SAS. The bar and probability graphs 
were prepared using the ggplot2 (Wickham, 2009) and 
survminer (Kassambara and Kosinski, 2016) packages 
of R (R Core Team, 2016), respectively.

When buffaloes had free choice to lie down in 
freestalls, in alleys, and in the outside open area, only 
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