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ABSTRAK 

 

Kajian menginvestigasi pengaruh jenis alas kandang pada kinerja, karakteristik kerangka dan 

perilaku, kondisi kesehatan dan kekebalan pedet sapi Holstein yang menyusui, percobaan dilakukan 

dalam desain acak lengkap menggunakan 80 pedet sapi Holstein. Pedet sapi dibagi menjadi 5 

perlakuan dan 4 ulangan (setiap ulangan terdiri dari 2 ekor jantan dan 2 ekor betina). Lima perlakuan 

percobaan adalah sekam, jerami, ampas tebu, pasir, atau “mat”. Hasil penelitian menunjukkan bahwa 

konsumsi pakan tertinggi terdapat pada pasir dan alas sekam dan pertambahan bobot tertinggi terdapat 

pada sekam, jerami dan sandbedding (P<0,05). Tinggi layu tertinggi dan terendah masing-masing 

untuk perlakuan jerami dan tikar (P<0,05). Waktu berdiri dan istirahat terpanjang dalam perilaku pedet 

sapi ditemukan untuk perlakuan pasir dan jerami, masing-masing (P<0,05). Pada skor kebersihan, 

hidung, mata, dan sendi, jumlah kontaminasi tertinggi terkait dengan perlakuan “mat” dan pasir 

(P<0,05). Untuk parameter imunitas, perlakuan ampas tebu menunjukkan kadar eosinofil paling tinggi 

dibandingkan perlakuan lainnya (P<0,05). Hasil penelitian  menyimpulkan bahwa alas kandang jerami 

memiliki karakteristik pertumbuhan, perilaku, dan kesehatan pedet yang lebih baik dibandingkan 

dengan jenis alas kandang lainnya. 

Kata kunci: Pedet Holstein, Alas kandang, Imunitas, Perilaku, Performa. 

 

ABSTRACT 

 

To investigate the effects of bedding types on the performance, skeletal and behavioral charac-

teristics, health and immunity conditions of suckling Holstein calves, an experiment was conducted in a 

completely randomized design using 80 Holstein calves. The calves were distributed over 5 treatments 

and 4 replicates (each replicate included 2 male and 2 female calves). The 5 experimental treatments 

werechaff, straw, bagasse, sand, or mat. The results showed that the highest feed intake was related to 

the sand and chaff beddings and the highest weight gain (P<0.05) was found for the chaff, straw and 
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sandbeddings . Withers height was highest and lowest for straw and mat treatments, respectively 

(P<0.05). The longest standing and resting times in calf behavior (P<0.05) were found for the sand and 

straw treatments, respectively. In cleanness, nose, eye, and joint scorings, the highest amount of con-

tamination was related (P<0.05) to the mat and sand treatments . For immunity parameters, bagasse 

treatment showed the highest level of eosinophils (P<0.05) compared to the other treatments.  Accord-

ing to the results, it can be concluded that the straw bedding has better characteristics for growth, be-

havior, and health of calves compared to the other beddings. 

Keywords: Holstein, Bedding, Immunity, Behavior, Performance. 

INTRODUCTION 

 

Farm animal welfare has always been one 

of the most important issues in the field of ani-

mal sciences. Paying attention to animal welfare 

is very effective in reducing diseases and their 

consequences and thus affecting the economic 

outcome (Ahmadi et al., 2019; Poorghasemi et 

al., 2017). 

In this regard, studies have proposed sev-

eral indicators for animal well-being. Design, 

size and type of bedding, floor type of stand and 

corridors, stand cleanness, livestock behavior 

and social interactions, management, livestock 

density in the stand, weather conditions and heat 

stress, ventilation, amount of walkway area, 

manger, and drinking place are among the indi-

cators (Slozhenkina et al., 2020; Ahmadi et al., 

2018; Poorghasemi et al., 2013). Suckling 

calves are no exception. Each farm has a section 

for keeping calves, which should have some 

characteristics to provide livestock comfort 

(Boujenane, 2019; Leach et al., 2015). To create 

livestock comfort, different factors such as the 

type of bedding, the dimensions of the stand, 

proper ventilation, proper feed, etc. must be con-

sidered. Each of these factors has direct effects 

on the life quality of calves (PirzadehNaeiny et 

al., 2019). Bedding is one of the most important 

factors affecting calf growth. In general, bed-

dings are divided into organic and inorganic 

groups. Straw, sawdust, wood chips, bagasse, 

and dry manure are among the organic beddings 

(Meng et al., 2015).The main disadvantage of 

this type of beddings is the rapid growth of bac-

teria due to increased moisture. The presence of 

moisture, which is one of the conditions for the 

growth of microbes, causes a rapid increase in 

bacteria in this type of bedding in 24 hours 

(Meng et al., 2015). 

In these types of beddings, the particle size 

of the bedding constituents is also important be-

cause the smaller the particles, the more the bed-

ding material comes into contact with the ani-

mal's body and causes more bacteria to be trans-

ferred to the animal (Eklind and Kirchmann, 

2000). 

 Inorganic beddings include sand, rubber 

mattresses and beddings, which can be the best 

bedding for livestock from a microbiological 

point of view. The advantages of this types of 

beddingare the absence of carbon and nitrogen, 

which help the growth of microbes, low capacity 

to retain moisture and their soft tissue,which pro-

vides comfort for livestock (Eklind and Kirch-

mann, 2000). 

Regarding the advantages and disad-

vantages of inorganic beddings, various cases 

have been mentioned, the most important of 

which is poor management regarding buying the 

proper inorganic bedding and also lack of 

knowledge on how to manage its use in livestock 

resting areas (Eklind and Kirchmann, 2000). 

Different factors such as the type of bed-

ding, the dimensions of the place, proper ventila-

tion and proper feed should be considered to cre-

ate livestock comfort. Each of these factors has a 

direct impact on the quality of life of the calf. 

The bedding is one of the most effective factors 

that affect the growth of calves. In addition to the 

importance of bedding type for cleaning, drying, 

and keeping calves comfortable and healthy, how 
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bedding types affect calf growth performance 

and health can also be important in terms of in-

novation in calf breeding. Therefore, this study 

aimed to evaluate the effect of five types of bed-

ding on calf performance, health, and behavior. 

 

MATERIALS AND METHODS 

 

Eighty calves were used for this experi-

ment. The initial condition of the calf was exam-

ined after birth in the maternity ward. According 

to the standard, single-born calves over 37 kg for 

males and 35 kg for females with no calving dif-

ficulty and physical problems were selected for 

the experiment. After feeding colostrum in the 

first six hours of life, calves were randomly di-

vided into 5 treatments and 4 replicates (each 

replicate included 2 male calves and 2 female 

calves). Experimental treatments included 1-

chaff, 2- straw, 3- bagasse, 4- sand, and 5-

rubber? mat. To prepare the treatments, first, the 

beddings were properly washed and the beds 

with almost equal height were filled on the ceiled 

area. For this purpose, 15 kg chaff bedding, 10 

kg straw bedding, 15 kg bagasse bedding, 130 kg 

sand bedding, and one layer of mat bedding were 

placed in each box. 

During the growing period (1 to 70 days) 

the calves, in addition to consuming milk twice a 

day (4 liters per day) had free access to a com-

pletely mixed diet. These diets were adjusted 

using the NRC  (2011). The nutrients used in the 

diet and its chemical composition are presented 

in Table 1. 

 

Performance 

The feeds were weighed daily from the 

first day with a digital scale and given to each 

calf up tothe amount of their appetite. Subtract-

ing the remaining amount of feed from the initial 

amount in the next morning, the amount of feed 

intake for each calf was recorded and finally, the 

feed intake for the whole period was calculated. 

The weighing was performed every 14 days be-

fore feeding in the morning. To obtain the aver-

age weight gain of the entire period, the differ-

 

Table 1. Nutritional Values and Chemical Compounds of Starter Diet 

 

Percentage in diet 
Chemical 

compounds 
Percentage in diet Dietary compounds 

89.1 DM 10 Barley 

83.51 TDN 5 Wheat barn 

17.6 CP 45 Corn grain 

6.01 CF 25.6 Soybean meal 

8.712 EE 10 Full-fat soybean 

11 NDF 0.5 Di-calcium phosphate 

5.7 ADF 1 Sodium bicarbonate 

1.2 Ca 1.2 Calcium carbonate 

0.55 P 0.5 Salt 

  0.2 Toxinbinders 

  0.5 Vitamin Supplement
1
 

  0.5 Mineral supplement
2
 

  100 Total 

DM: dry matter; TDN: total digestible nutrients; CP: crude protein; CF: crude fiber; EE: 

ether extracts; NDF: neutral detergent fiber and ADF: acid detergent fiber 
1
 Vitamin premix (mg/kg diet): vitamin A: 4500000 IU; vitamin D3: 40000 IU; vitamin E: 

350 IU and Monensin: 50 mg. 
2
 Mineral premix: Ca: 1 % DM; P: 0.46 % DM; Mg: 0.26 % DM; Cu: 25 ppm; Co: 0.5 

ppm; I: 0.6 ppm; Fe: 80 ppm; Mn: 41 ppm; Zn: 51 ppm and Se: 0.3 ppm. 
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ence in the amount of weight at the end of the 

breeding period of each calf from the birth 

weight was divided by the number of days spent 

in the period. Finally, the feed conversion ratio 

for each calf was obtained by dividing the feed 

intake of the entire period by the amount of body 

weight gain in the entire period. 

 

Measurement of Skeletal Characteristics 

The criteria including body length, chest 

circumference, abdominal circumference, with-

ers height, and pelvic width were used to meas-

ure skeletal characteristics. Body length was 

measured from the front part of the humero radi-

al joint of the elbow to the pin bone (the promi-

nent pelvis part of the tuber coxae). Measure-

ment of chest circumference was performed ex-

actly from the olecranon joint of the elbow so 

that the meter rotated in a complete oval around 

the front ribs and then the number was recorded. 

Abdominal circumference was measured as an 

oval from the end of the ribs. The height of the 

calf was measured from the withers area with the 

calf standing straight with its head up. Two pel-

vic bulges of the wing of ilium bones were used 

to measure pelvic width, regardless of the bulge 

in the area where the tail grows (Sharifi et al., 

2017). 

 

Behavior 

Calf behavior was recorded to assess the 

activity and well-being of the calves. Behaviors 

were examined in nutritional and non-nutritional 

contexts. Nutritional behaviors included duration 

of feed intake, duration of water drinking, milk 

drinking, and non-nutritional behaviors including 

sitting, standing, resting, and bucket licking. Be-

havioral studies of calf behaviors for each treat-

ment were recorded on days 15, 16, 30, 31, 60, 

and 61. The measurements were taken every 5 

minutes for 8 hours per day from 9 am to 5pm to 

include one milk feeding in the schedule 

(Seifzadeh et al., 2019). 

 

Hygiene Status of Calves 

At this stage, scoring on cleanness, eye 

health, ear health, nose health, cough condition, 

and scratch condition in the hock joint area was 

performed on days 1, 15, 30, and 60. Scores were 

were on a scale from0 to 3. The cleanness score 

of 0was assigned toa clean back, thighs, and 

hooves free of feces; the cleanness score of 1 was 

assigned to a partial or no smeared back, low 

smeared thighs and hooves; the cleanness score 

of 2 was assigned to a 2/3 smeared thighs and 

hooves as well as the pelvis; the cleanness score 

of 3 was assigned to a complete smeared hooves 

and thighs so that the cover of the body was not 

visible and the back of the calf was completely 

smeared with feces. For eye scoring, the score of 

0 was assigned to two healthy and transparent 

eyes free of any infection; the score of 1 was as-

signed to colorless tear discharges that cause 

wetting around the calf's eye; the score of 2 was 

assigned to tear secretions with a unilateral eye 

infection and loss of eye transparency; the score 

of 3 was assigned to the bilateral ocular discharg-

es. For ear scoring, the score of 0 was assigned to 

two healthy ears and a normal state, free of any 

hanging or problematic postures; the score of 1 

was assigned to shaking the ear or shaking the 

head; the score of 2 was assigned to one hanging 

ear; the score of 3 was assigned to shaking the 

head vigorously and two hanging ears of the calf. 

For nasal scores, the score of 0 was assigned to 

clean and normal nostrils, with colorless and nat-

ural moisture; the score of 1 was assigned to low 

one-side creamy discharge; the score of 2 was 

assigned to severe bilateral mucus shedding and 

low two-side creamy discharge; the score of 3 

was assigned to severe bilateral purulent dis-

charges from the nose. For cough scoring, the 

score of 0 was assigned to normal mode; the 

score of 1 was assigned to single cough; the 

score of 2 was assigned to consecutive coughs in 

a short period; the score of 3 was assigned to 

continuous coughs that interfere with breathing. 

Finally, for the scratch scoring in the hock joint 

area, the score of 0 was assigned to the normal 

condition of the hock joint area, the score of 1 

was assigned to untidy hair in the hock joint area, 

the score of 2 was assigned to untidy hair and 
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Table 2. The Effect of Experimental Treatments on Calf Performance  

 

SEM P-value Mat Sand Bagasse Straw Chaff Performance traits 

0.04 0.031 0.523
b
 0.655

a
 0.566

ab
 0.604

ab
 0.622

a
 

Feed Consumption 

(kg DM/cow per day) 

0.03 0.028 0.800
ab

 0.853
a
 0.746

b
 0.854

a
 0.849

a
 

Body weight gain 

(kg/cow per day) 

0.04 0.029 0.65
b
 0.76

a
 0.76

a
 0.70

ab
 0.73

ab
 Feed conversion ratio 

DM: dry matter. 

The means within the same row with at least one common letter, do not have a significant difference (P<0.05). 

SEM: standard error of the means. 

hair loss in some areas of the hock joint andthe 

surrounding area; the score of 3 was assigned to 

intense hair loss so that the skin is directly visi-

ble (Rowbotham and Ruegg, 2016). 

 

Blood Immunity Parameters 

To measure blood cells, blood samples 

were taken from the jugular vein of the calves at 

70 days of age under hygienic conditions. Blood 

samples were transferred to the test tubes con-

taining the anticoagulant EDTA and used for 

differential counting of white blood cells 

(heterophils, lymphocytes, monocytes, eosino-

phils). Giemsa staining technique and light mi-

croscope (E =×100) were used for this purpose 

(Leso et al. 2020). 

 

Statistical Analysis of Data 

The collected data were statistically ana-

lyzed in a completely randomized design using 

the general linear model (GLM) and statistical 

software SAS (2004). The comparison of the 

means were performed using Duncan’s test at 

5% probability level. The statistical model of the 

design was Yij = μ + Ai + eij. In this model, Yij 

was the value of each observation for the studied 

trait, µ was the average of the observations, Ai 

was the effect of experimental treatments and eij 

was the effect of experimental error. 

 

RESULTS 

 

The results of the effects of the experi-

mental treatments on calf performance are pre-

sented in Table 2. The highest feed intake was 

related to the sand and chaff beddings and the 

lowest consumption was related to the mat bed-

ding (P<0.05). Also, highest weight gain was 

related to the sand, chaff and straw, whereas the 

lowest weight gain was related to the bagasse 

(P<0.05). The feed conversion ratio of calves on 

mat bedding was significantly reduced, i.e. im-

proved, compared to the bagasse and sand treat-

ments (P<0.05). 

The results on the effects of the experi-

mental treatments on the skeletal characteristics 

of the calves are presented in Table 3. Almost no 

significant effects were found for any period or 

trait, with the exception of body length at 1 

month of age and wither height in the finisher 

period. After one month, the calves with mat 

bedding had the lowest body length, which was 

significantly reduced compared to the other treat-

ments (P<0.05). At the beginning of the period, 

the average height from the withers in all groups 

was 80 to 81 cm, which indicated the uniformity 

of the cattle (P>0.05). At one month of age, no 

significant difference was observed in the height 

growth of the calves and the calves had a height 

growth of about 10 to 15 cm (P>0.05). At the 

end of the period, calves under the straw treat-

ment and the mat treatment had the highest and 

lowest height, with 99.2 cm and 95.9 cm, respec-

tively, which was a significant difference be-

tween the two treatments (P<0.05). 

The results related to the effect of experi-

mental treatments on the behavior of calves are 

presented in Table 4. The highest feeding time 
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Table 3. The Effect of Experimental Treatments on the Skeletal Characteristics of Calves 

 

SEM P-value 
Treatments 

Parameters 
Mat Sand Bagasse Straw Chaff 

       Body length 

2.46 0.74 66.4 63.3 61.8 65.3 65.1 Starter period 

1.50 0.006 71.2
b
 79.5

a
 76.4

a
 78

a
 77.5

a
 One month of age 

2.20 0.28 95.3 101 98.7 96.8 100.8 Finisher period 

       Chest circumference 

1.03 0.46 81.9 81.5 83 81.3 80.2 Starter period 

1.02 0.35 93.4 93.5 94.9 92.3 92.3 One month of age 

1.19 0.47 109 112 109.5 110.3 110.2 Finisher period 

       Abdominal circumference 

1.71 0.40 83.3 83.8 79.5 82.9 81 Starter period 

1.27 0.38 96 96.9 96.3 96 93.5 One month of age 

1.74 0.67 120.1 121.4 120.4 124.6 121 Finisher period 

       
Height from the  

withers 

0.693 0.97 80.1 80.1 80.1 80.3 80.6 Starter period 

0.680 0.21 84.4 86 85.4 84.2 85.8 One month of age 

1.02 0.05 95.9
b
 97.9

ab
 96.7

ab
 99.2

a
 97.3

ab
 Finisher period 

  
    

 Pelvic width 

0.382 0.20 21.4 21.6 20.9 20.8 21 Starter period 

0.287 0.56 24.8 25.3 25 24.9 25.4 One month of age 

0.719 0.55 28.9 29.2 29.1 30 29.3 Finisher period 

The means within the same row with at least one common letter, do not have a significant difference 

(P<0.05). 

SEM: standard error of the means. 

was related to the sand treatment, which was sig-

nificantly different from the chaff, straw, and 

mat treatments (P<0.05). The duration of drink-

ing water in the bagasse treatment increased sig-

nificantly compared to the chaff, straw, and mat 

treatments (P<0.05). Also, the longest and short-

est sitting time of the calves after milk feeding 

belonged to the chaff and straw treatments, 

which were significantly different from the other 

treatments (P<0.05). 

 The resting duration was significantly

(P<0.05)longer in the straw (21.7 min)than in the 

sand treatment (9.1 min). The shortest sitting 

time belonged to the sand and the longest sitting 

time belonged to the mat treatment (P<0.05). 

The highest licking time among the treatments 

was related to the straw treatment, which had a 

significant increase compared to the other treat-

ments (P<0.05). 

The results on the effects of the experi-

mental treatments on the health status of the 

calves are presented in Table 5. The results 

showed a significant difference in all four stages 

of cleanness and also in the mean cleanness 

score for all the experimental treatments, which 

was the highest numerically, i.e. worst, for the 

mat treatment (P<0.05) followed by the sand 

treatment.  

For the nose and eye scores in the first two 

weeks, mat and sand treatments had the highest 

values compared with the other treatments 

(P<0.05). In the second scoring (after one 

month), the highest nasal score belonged to chaff 

and mat, which was significantly different from 

bagasse treatment (P<0.05). This situation was 

slightly different in ocular discharges, so that 

mat treatment had the highest value compared 

with chaff, straw, and bagasse (P<0.05). In the 

third nasal scoring, the chaff and straw treat-

ments had significant higher values compared to 
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Table 4. The Effect of Experimental Treatments on the Behavior Characteristics of Calves 

 

SEM P-value 

Treatments 

Parameters 
Mat Sand 

Bagas

se 
Straw Chaff 

       Nutritional 

4.04 0.04 25
bc

 39.2
a
 30

ab
 27.5

bc
 21.7

cb
 Feed consumption (h) 

1.87 0.01 1.66
b
 2.50

ab
 6.66

a
 0.833

b
 1.66

b
 Drinking water (h) 

3.52 0.002 5.33
c
 5.00

c
 15.16

b
 3.33

c
 21.8

a
 

Sitting after   

milkfeeding (h) 

       Non-nutritional 

13.93 0.35 255
a
 208

b
 237

ab
 215

ab
 228

ab
 Sitting Resting (h) 

37.3 0.01 148.3
b
 168.3

a
 129.2

b
 148.3

b
 161.7

b
 Standing (h) 

4.89 0.01 9.1
ab

 6.7
b
 11.7

ab
 21.7

a
 15.8

ab
 Resting Sitting (h) 

3.30 0.01 30.0
b
 38.3

b
 40.8

b
 32.5

a
 35.8

b
 Licking (h) 

The means within the same row with at least one common letter, do not have a significant difference 

(P<0.05). 

SEM: standard error of the means. 

the mat treatment and in the fourth nasal scoring, 

the chaff treatment had a significant increase 

compared to the other treatments, except the 

sand treatment (P<0.05). In the third ocular scor-

ing, the bagasse treatment was significantly in-

creased compared to the other treatments 

(P<0.05). In the fourth ocular score, the mat and 

sand treatments had the highest significant dif-

ferences compared to the other treatments 

(P<0.05). The highest mean nasal score was re-

lated to the chaff treatment which was signifi-

cantly different from bagasse treatment 

(P<0.05). The highest mean eye scoring was re-

lated to mat treatment which was significantly 

different from the chaff, straw, and bagasse 

treatments (P<0.05). No significant differences 

were observed between the treatments regarding 

the ear and cough scores (P>0.05). Also, for the 

joint score, the mat treatment had the highest 

significant difference compared to the other 

treatments (P<0.05). 

The results on the effects of the experi-

mental treatments on the blood immunity param-

eters of the calves are presented in Table 6. 

Among blood cells, there was a significant dif-

ference in the treatments only for eosinophils so 

that bagasse treatment showed the highest differ-

ence compared to the other treatments (P<0.05). 

 

DISCUSSION 

 

According to the results of the present ex-

periment, the growth rate in the chaff, straw, and 

sand treatments was higher than in the bagasse 

treatment. It seems that in the mat treatment, feed 

intake was lower than the other groups, possibly 

due to the lower animal comfort, and as a result, 

consumption was reduced and eventually the ani-

mal lost weight (Gascon et al., 2012). 

 Bagasse, due to its good taste, also caused 

the animal to refuse to eat feed, which is why 

bagasse treatment had a significantly lower 

weight gain than the other treatments (Gascon et 

al., 2012). The conversion ratio in mat treatment 

was 0.65, which was lower (better) than all the 

other treatments. The conversion ratio of sand 

and bagasse was 0.76, which was numerically 

higher than the other treatments. Studies have 

shown that conversion ratio alone can be mis-

leading and the final weight gain of calves is 

more important (Hizli et al., 2018). 

Hänninen (2005) stated that the rate of 

weight gain can be affected by the softness and 

comfort of the bedding so that more comfortable 

bedding allows the calf to consume more feed 

and grow more. In this experiment, calves in the 

mat treatment also tenden to weigh less than 
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 Table 5. The Effect of Experimental Treatments on the Hygienic Condition of Calves 

 

SEM P-value 
Treatments 

Parameters 
Mat Sand Bagasse Straw Chaff 

       Cleanness score 

1.22 <0.001 2.50
a
 1.90

b
 0.083

de
 0.333

d
 0.666

c
 The first score 

1.05 <0.001 2.58
a
 1.81

b
 0

d
 0.333

c
 0.50

c
 The second score 

1.01 <0.001 3.50
a
 2.0

b
 0.333

e
 0.666

d
 1

c
 The third score 

1.07 <0.001 3.50
a
 2.45

b
 0.333

e
 0.666

d
 1

c
 The fourth score 

1.02 <0.001 3.02
a
 2.06

b
 0.187

d
 0.50

c
 0.791

c
 Average score 

       Eye Score 

1.02 0.002 0.416
a
 0.454

a
 0

b
 0

b
 0

b
 The first score 

0.79 <0.001 0.50
a
 0.363

ab
 0

c
 0.166

bc
 1.6

bc6
 The second score 

0.97 0.05 0.166
bc

 0.181
bc

 0.50
a
 0.166

bc
 0

c
 The third score 

1.01 0.02 1.160
a
 1.09

a
 0.583

b
 0.583

b
 0.416

b
 The fourth score 

0.87 0.05 0.562
a
 0.522

ab
 0.270

bc
 0.229

c
 0.145

c
 Average score 

       Ear Score 

0.44 0.61 0.83 0.181 0 0.83 0.166 The first score 

0.44 0.61 0.83 0.181 0 0.83 0.166 The second score 

0.27 0.54 0 0 0.83 0 0.166 The third score 

0.27 0.54 0 0 0.83
 

0 0.166 The fourth score 

0.92 0.68 0.041 0.090 0.041 0.041 0.166
 

Average score 

       Nose score 

0.34 0.01 0.416
a
 0.272

a
 0

b
 0

b
 0

b
 The first score 

0.53 0.04 0.416
a
 0.181

ab
 0

b
 0.166

ab
 0.416

a
 The second score 

0.37 0.05 0
b
 0.272

ab
 0.25

ab
 0.333

a
 0.333

a
 The third score 

0.41 0.03 0.583
b
 0.818

ab
 0.166

c
 0.583

b
 1.00

a
 The fourth score 

0.42 0.05 0.354
ab

 0.386
ab

 0.104
b
 0.270

ab
 0.437

a
 Average score 

       Cough score 

0 - 0 0 0 0 0 The first score 

0.01 0.37 0 0 0 0.181 0 The second score 

0.07 0.12 0 0 0 0.25 0 The third score 

0.29 0.36 0.166 0.181 0 0.25 0 The fourth score 

0.18 0.43 0.041 0.045 0 0.166 0 Average score 

       Joint score 

0.16 0.002 0.50
a
 0.181

b
 0

b
 0

b
 0

b
 The first score 

0.38 0.004 1.66
a
 0.181

b
 0.166

b
 0.333

b
 0.333

b
 The second score 

0.91 0.001 3.50
a
 0.818

b
 0

c
 0

c
 0.166

c
 The third score 

0.91 <0.001 3.50
a
 0.818

b
 0

c
 0

c
 0.166

c
 The fourth score 

0.89 <0.001 2.29
a
 0.50

b
 0.041

c
 0.083

cb
 0.166

c
 Average score 

Zero values: means an average score of zero. 

The means within the same row with at least one common letter, do not have a significant difference (P<0.05). 

SEM: standard error of the means. 

 

those in the chaff, straw, and sand treatments. 

In this study, skeletal growth at the end of 

the period including body length, chest circum-

ference, abdomen circumference, and pelvic 

width was not affected by the bedding and no 

significant difference was seen in them, which is 

consistent with the results of Sutherland et al. 

(2017). Sutherland et al. (2017) showed that ce-

ment, gravel, chaff, and debris beddings cannot 

make a significant difference in calf growth per-

formance. In this experiment, only the height 

from withers showed a significant difference.    

The straw treatment with an average of 99.2 cm 

had the highest growth and the mat treatment 
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Table 6. The Effect of Experimental Treatments on the Blood Immune Parameters of Calves 

 

SEM P-value 
Treatments Parameters 

Sand Mat Sand Bagasse Straw Chaff 

2.98 0.81 77.7 76 75.4 72.8 74 Lymphocytes 

2.80 0.51 21 22.3 24.4 27.1 26 Neutrophils 

0.158 0.001 0.164
b
 0.162

b
 0.50

a
 0.166

b
 0.164

b
 Eosinophils 

0.468 0.41 0.25 0.500 1.08 0.750 0.500 Monocytes 

0.179 0.58 0.333 0.333 0.250 0.083 0.333 Basophils 

The means within the same row with at least one common letter, do not have a significant difference 

(P<0.05). 

SEM: standard error of the means. 

 

with 95.9 cm had the lowest growth. Some re-

searchers have stated about the skeletal growth 

of calves that the more comfortable the calf is on 

the bedding, the more playful and refreshed the 

calf will be, and the better the resting, the better 

the weight gain and growth (Boissy et al., 2007; 

Sutherland et al., 2017). 

Behaviorally, the calves in sand treatment 

with an average of 208 minutes had the shortest 

resting time and with 168.3 minutes had the 

longest standing time, which tallies with the re-

sults of Hänninen (2005). Hänninen (2005) stat-

ed that this behavior originates from two charac-

teristics of the aeolian sand bedding: the first is 

that the bedding is cold in winter and the second 

is the bedding moisture. Also, the aeolian sand 

treatment showed more hours for feed harvest-

ing, which is probably due to the increase in 

body temperature in cold conditions. In the 

straw, bagasse, and chaff treatments, the time 

that the calves lay on their side on the bedding 

was longer than the other groups, which indi-

cates the comfort of the animals on the bedding 

(Camiloti et al., 2012). 

Another important point in this area is the 

duration that the calf tends to sit after consuming 

milk, because the sooner the calf feels comforta-

ble and sits down, the more it gains weight 

(Duve and Jensen, 2012). According to the ana-

lyzes performed in the chaff and bagasse treat-

ments, the calves sat with a mean of 22 and 15 

minutes after milk consumption, respectively, 

which indicates the comfort of the calf on the 

bedding of straw and bagasse (Duve and Jensen, 

2012). There was also a significant increase in 

drinking water in the bagasse group, probably 

due to the taste of the bagasse bedding (Singh et 

al., 2020). 

The results of this study showed that the rate of 

cough and ear problems in the calves were not 

affected by the type of bedding. According to 

research by Sutherland et al. (2014), cleanness 

scores were not affected by the beddings such as 

sawdust and rice stalks. Contrary to the men-

tioned research, in this experiment, there was no 

significant difference observed on the cleanness 

score among the beddings. The calves in the mat, 

sand, chaff, straw, and bagasse treatments had 

the highest stool contamination scores, respec-

tively. 

According to Panivivat et al. (2004), the 

beddings that transmit contamination and retain 

less moisture will be the best bedding for calves. 

This issue is very important from both 

health and economic points of view, because the 

contaminated bedding will cause many infec-

tious problems for livestock, and as a result, the 

cost of treatment and growth retardation will be 

the consequences. Economically, in addition to 

the cost of treatment, there is also the issue of 

removing the contaminated bed and replacing it 

(Haley et al., 2001). 

The score of nasal discharge in the chaff 

treatment was significantly higher than the other 

treatments, which may be due to the presence of 

fine wood particles in this bedding (Thomsen et 

al. 2012). However, both sand and mat treat-

ments led to rather high scores. For eye discharg-

es, in general, the best scores belonged to the 

chaff and straw treatments, while sand and mat 
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beddings caused ocular problems in calves, pos-

sibly owing to the nasty odor caused by urinary 

ammonia (Fregonesi et al., 2007). Considering 

that these two beddings both had the highest per-

centage in terms of stool contamination 

(cleanness score), it can be concluded that higher 

microbial load and more exposure of the calf to 

infectious agents have a significant effect on the 

discharges of the nose and eyes (Mattachini et 

al., 2019). Regarding joint problems, the mat 

bedding created the most severe degree of prob-

lems for livestock, which is consistent with the 

results of Wolfe et al. (2018). They stated that 

the farms that used more material for the bedding 

and had deeper beddings for the livestock 

showed fewer joint injuries. 

According to Roland et al. (2014), bed-

ding has no direct effect on the number of white 

blood cells in calves. However, in the present 

experiment, it was found that eosinophils in the 

two groups of straw and bagasse treatments were 

significantly different from the other treatments. 

The researchers stated that the main function of 

eosinophils in the immune system is to fight par-

asitic infections and allergies (Majorek et al., 

2012; Poorghasemi et al., 2015). Because in the 

results of the present experiment the reported 

number for the straw treatment is very small, it is 

not possible to get an accurate and reliable result. 

But in the case of bagasse, Gascon et al. (2017) 

reported that there were allergies as well as ocu-

lar and nasal discharges observed in the calves 

with bagasse bedding. In this study, considering 

that significant ocular discharges were recorded 

in the third ocular scoring, this bedding was 

probably able to cause mild allergies in calves, 

which caused an increase in eosinophil levels. 

 

CONCLUSION 

 

The results of the present experiment 

showed that the mat bedding is not suitable for 

calf raising in any aspect, because it has negative 

effects on the calf in terms of comfort, health, 

and growth performance compared to the other 

beddings. Straw, bagasse, and sand beddings had 

the best growth performance, however, bagasse 

treatment had the lowest growth performance, 

probably because calves consumed less feed as a 

consequence of their consuming the bedding, 

making it not an ideal choice as weight gain is 

very important. The sand bedding was also ex-

cellent in terms of growth,+ but did not provide a 

good hygienic condition for the calves. Finally, 

straw bedding seems to be ideal bedding for 

calves, although more research on this subject is 

necessary. 
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