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ABSTRACT

This study was conducted to explore the effect of dietary calcium propionate (CP)
supplementation on milk yield persistency (MYP) of Iragi buffaloes and some productive
traits of their calves (birth and weaning body weight, weight gain, and body
measurements at birth and weaning). The experiment was executed at the Ruminant
Research Station, Abu-Ghraib belonging to the Directorate of Animal Resources,
Ministry of Agriculture from 10" May 2022 to 4" January 2023. Fifteen lIraqi dairy
buffaloes; 6-7 years old were used and divided equally into three groups. The first group
was regarded as the control group (T1) without any supplementation, whereas, 100 and
150 g of CP were added to the concentrate diet of the second (T2) and third (T3) groups.
respectively for three experimental periods (7 hr. pre-partum and 24 hr. and 7 days’
post-partum). The T2 group exhibited the higher (P<0.05) MYP (1.153 + 0.12 kg/kg) than
T1 (0.831 £ 0.08 kg/kg) and T3 (0.819 + 0.07 kg/kg) groups. On the other hand, higher
(P<0.01) calves’ shoulder length was observed in T1 group (91.60 = 1.88 ¢cm) compared
with T2 (81.60 + 0.92 cm) and T3 (77.60 + 2.85 cm) groups. In conclusion, adding of CP
(100 g) to the concentrate diet of Iraqi buffaloes pre- and post-partum enhanced the MYP
of Iraqi dairy buffaloes.
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INTRODUCTION

During the development of human civilization, milk, and its products played a major
role in conferring many nutritional benefits due to its essential nutrients such as protein, fat,
lactose, vitamins and minerals (Khedkar et al.,, 2016). The Economic Cooperation
Organization (ECO) and the Food and Agriculture Organization (FAO) indicated that global
milk production is dominated by cow’s milk by 81%. Many types of livestock such as
buffaloes, goats, and camels provide milk that can be converted into a number of milk
products. The buffalo milk has a significant global contribution as it represents 15% of global
milk production (Mejares et al., 2022).

A negative energy balance accompanied by early milking period is almost occurred due
to insufficient dietary intake to meet the production requirements of nutrients for milk
production (Singh et al., 2020). This negative energy balance in the early milking period
reflects a large mobilization of body reserves associated with an increased incidence of
metabolic disorders (Ceciliani et al., 2018). Hypocalcemia is a risk factor that reduces milk
production and increases the incidence of dystocia, uterine prolapse, placental retention,
ketosis, and mastitis (Couto Serrenho et al., 2021). Hypocalcemia plays causal roles in
reducing dry matter intake, milk production, development of reproductive disorders, fertility
problems, and infectious diseases (Kara, 2013; EL-Delfi& Safi., 2023). For dairy cattle
breeding, dietary energy can be improved through fat supplementation or concentrate to reduce
the negative energy balance, but excess fat supplementation inhibits the growth of microbes in
the rumen, reduces the pH value of the rumen, and increases the rate of subclinical rumen acids
(Lin et al., 2017). Therefore, studies and research tended to find a solution to this problem, and
among these solutions is the addition of nutritional supplements, including calcium propionate
(Abdulkareem et al., 2012; Wigati et al., 2022).

Propionate is considered the primary glucose precursor in cattle milk and contributes to
the synthesis of oxaloacetate (Duplessis et al., 2017). The propionate required for glucose
synthesis in the liver decreases during the transition period due to the decrease in dry matter
intake, so propionate can be taken orally in the form of calcium propionate (Hernandez et al.,
2009; Wala'a et al., 2023). The transition period (three weeks pre- and post-calving) is of great
value for the health, productive performance of dairy animals. Therefore, using of energy
supplements during this period helps to overcome these problems (Drackley, 1999). In
ruminants, propionate acts as a source for energy and can also function independently as a
metabolic determinant of nutritional status (Harmon, 1992). CP is an organic salt formed from
the reaction between calcium hydroxide and propionic acid with a molecular formula of 2
(CH*CH,COO). Calcium propionate is soluble in water and can decompose in alkaline
solution, but it acts as a microorganism in an acidic medium. It is synthesized mainly through
the reaction between calcium salts and propionic acid (Pongsavee, 2019). The CP is one of the
most beneficial antimicrobial preservatives in the manufacture of fermented foods, especially
in bread and fermented dairy products (Sequeira et al., 2017). It can be used as a feed
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preservative, growth promoter, intestinal microbiota enhancer, or appetite suppressant in
animal feed (Arrazola &Torrey, 2019). Orally administered CP as a nutritional supplement is
an important tool to compensate for calcium deficiency, which can be significantly absorbed by
the rumen and increase the concentration of ionized calcium in the blood (Wilkens et al.,
2020).

To the best of our knowledge, no previous data concerning the influence of dietary CP
supplementation on milk yield persistency of Iraqi buffaloes and their calves’ productive traits
were investigated. Therefore, this study was undertaken to achieve these goals.

MATERIALS AND METHODS

Experimental animals and design

This study was executed at the Ruminant Research Station, Abu-Ghraib belonging to
the Directorate of Animal Resources, Ministry of Agriculture from10™" May 2022 to 4™ January
2023, to investigate the influence of dietary CP supplementation on milk yield persistency
MYP of Iraqi buffaloes and some productive traits of their calves (birth and weaning body
weight, weight gain, and body measurements at birth and weaning). Fifteen lIraqi dairy
buffaloes of 6-7 years old were used. Animals fed a concentrate diet consisting of ground
barley (67%), yellow corn (10%), soybean meal (12%), cottonseed meal (8%), lime (2%) and
salt (1%). The concentrated diet was introduced for two meals, morning and evening.
Moreover, the buffaloes fed 15 kg of hay and 12 kg of alfalfa per animal daily according to
what is available at the station.

The buffaloes were divided equally into three groups. The first group was regarded as
control group (T1) without any supplementation, whereas, 100 and 150 g of CP were added to
the concentrate diet of the second (T2) and third (T3) groups. respectively for three
experimental periods (7 hr. pre-partum and 24 hr. and 7 days’ post-partum). The calves were
weaned at about 180 days of age.

Estimation of milk yield persistency
Milk yield persistency = milk yield in the second two months / the first two months.
Body measurements of calves
The calves' body measurements were performed pre-birth and post-weaning during the
experimental period using a measuring tape. The body measurements involved:
1. Body height: the distance from the highest point of the animal’s back near the neck (withers)
to the end of the front legs.
2. Body length: the distance from the back between the cervical vertebrae and the coccygeal
vertebrae.
3. Heart girth: measured by wrapping the measuring tape around the chest area directly behind
the front legs.
Body weight and weight gain of calves
The birth weights at birth and weaning as well as the weight gain between birth and
weaning were recorded using the following equation.
Animal weight = (body length x chest circumference x chest circumference) / 10900
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STATISTICAL ANALYSIS
The statistical analysis system (SAS, 2018) was used to analyze the data to using a
complete random design (CRD). Significant differences among means were compared using
the Duncan multiple range test (Duncan, 1955). The statistical model was as follows:
Yij=p+ Ti+eij
Where:
Yij: the observed j value of transaction i.
H: the overall average for the studied trait.
Ti: effect of treatment i (0, 100, and 1509).
eij: the random error that is normally distributed with a mean of zero and a variance of 02e.

RESULTS AND DISCUSSION

Milk yield persistency

Table (1) revealed the effect of CP supplementation on MYP. The T2 group exhibited
higher (P<0.05) MYP (1.153 + 0.12 kg/kg) than the T3 (0.819 + 0.07 kg / kg) and T1 (0.831 +
0.08 kg/kg) groups. Yano et al. (1991) indicated that calcium is one of the major minerals in
ruminant’s body. It plays an important role in neurotransmission and other metabolic activities,
which may help improve animal health, improve metabolic processes in the body, and increase
volatile fatty acids, which will reflect positively in increasing milk production for the longest
possible period during lactation, this is the first study in Iraq dealing with the effect of dietary
CP supplementation on the MYP in Iraqi buffaloes.

Table (1): Effect of dietary calcium propionate supplementation on milk yield persistency for
Iragi buffaloes (Mean + SE).

Groups Milk yield persistency (Kg/ Kg)
Tl 0.831 £0.08 b
T2 1.153+0.12 a
T3 0.819 £0.07 b
Level of significance P<0.05
Expectation equation for the decline of milk production yN=1.424 +0.881 **
in the second two months over the first two months R?=0.61

Means with different superscripts within the same column are significantly different (P<0.05).
T1: Control without CP supplementation; T2: 100 gm dietary CP supplementation; T3: 150 g
dietary CP supplementation.

Body weight at birth, weaning and weight gain of buffalo calves

The differences among groups in either body weight at birth and weaning as well as
weight gain of the calves lacked significance. However, these attributes tended to be higher in
T1 than both T2 and T3 groups (Table 2). Calcium propionate plays an important role in the
process of rumen development of calves and the growth and development of calves through the
development of the rumen epithelium of calves during the period of converting calves from
eating milk to eating green fodder to transform them into ruminants (Zhang et al., 2018), the
increase in the number of bacteria in the rumen is also associated with volatile fatty acids, and
calcium propionate is considered a nutritional supplement that helps in increasing the number
of bacteria in the rumen and thus leads to the development of the animal and its increase in
weight (Liang et al., 2016). In our experiment, the reason for no significant differences
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between the addition treatments and the control treatment may be attributed to the fact that the
calves were not given calcium propionate, which led to the absence of significant differences.

Table (2): Effect of dietary calcium propionate supplementation on body weight at birth,

weaning, and daily weight gain of the buffalo calves (Mean + SE).

Groups Weight at birth (Kg) Weight at weaning (Kg) Daily weight gain ()
Tl 47.60 +4.54 147.20 + 18.69 99.60 + 16.3
T2 44.80 + 4.56 108.40 + 27.89 63.60 + 25.77
T3 42.00 + 5.06 132.00 £ 17.46 90.00 £ 20.87
Level of significance NS NS NS

NS: Non-significant. T1: Control without CP supplementation; T2: 100 gm dietary CP
supplementation; T3: 150 g dietary CP supplementation.

Body measurements of the buffalo calves at birth

Higher (P<0.01) shoulder length was observed in the T1-calves (91.60 + 1.88 cm) compared
with the T2 (81.60 + 0.92 cm) and T3 (77.60 + 2.85 cm) groups. However, the latter two
groups were non-significantly different (Table 3). On the other hand, the differences among
groups in both body length and heart girth of the buffalo calves lacked significance (Table 3).
Al-Qudsi et al. (2012) indicated that the body measurements of cattle calves are of great
importance for evaluating them in terms of the external shape of the animal to explain the type
and the productive characteristics including meat and milk production. Other studies found the
relationship between body measurements and milk yield of dairy cows and buffaloes, Dhillod
etal., (2017) indicated that there is a relationship between body dimensions and milk
production in Murrah buffalo.

Table (3): Effect of dietary calcium propionate supplementation on body measurements of the
Iraqgi buffalo calves at birth (Mean + SE).

Groups Body measurements
Body length (Cm) Shoulders length (Cm) Heart girth (Cm)
T1 64.80 + 3.99 91.60+1.88a 89.60 + 2.65
T2 62.80 +3.21 81.60+0.92b 88.20 + 2.41
T3 60.60 + 3.94 77.60+2.85b 86.60 + 3.29
Level of significance NS P<0.01 NS

Means with different superscripts within the same column are significantly different (P<0.01).
T1: Control without CP supplementation; T2: 100 gm dietary CP supplementation; T3: 150 g
dietary CP supplementation. NS: Non-significant.

Body measurements of the buffalo calves at weaning

Non-significant differences were found among calve groups either in body length, shoulder
length, or heart girth at weaning. However, there is a tendency to be greater in T1 than in both

T2 and T3 groups (Table 4).
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Table (4): Effect of dietary calcium propionate supplementation on body measurements of the
Iragi buffalo calves at weaning (Mean + SE).

Groups Body dimensions
Body length (Cm) Shoulders length (Cm) Heart girth (Cm)
T1 95.40 + 5.96 110.60 + 3.86 128.80 + 4.75
T2 91.75+1.03 109.00 + 2.04 127.00 + 3.39
T3 90.60 + 3.82 107.40 + 2.63 124.80 +5.94
Level of significance NS NS NS

T1: Control without CP supplementation; T2: 100 gm dietary CP supplementation; T3: 150 g
dietary CP supplementation. NS: Non-significant.

CONCLUSION
Adding of CP (100 g) to the concentrate diet of Iraqi buffaloes pre- and post-partum
enhanced the MYP of Iraqgi dairy buffaloes.
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