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			ABSTRACT

		

		
			The aims of this study were to determine the effects of dry period length (DPL), average daily milk yield (ADMY), parity and calving season on some colostrum quality traits in Holstein cows. The material of the study consisted of 51 Holstein Friesian cows. The specific gravity of colostrum, fat, non-fat dry matter (NDM) and protein percentages were measured for colostrum produced at 2, 24, 48 and 72 h after birth. The specific gravity of colostrum (colostrum quality) was determined using a colostrometer. The effects of DPL, ADMY, parity and calving season on the specific gravity of colostrum (colostrum quality) were found to be significant at the 2nd h after birth. Colostrum quality of cows with ADMY low (Group 1) and high (Group 2) were found to be 1.065±0.0015 and 1.055±0.0016 g/ml, in postpartum 2nd h, respectively. Colostrum quality of cows with long DPL (1.064±0.0013 g/ml) was found to be higher than those with short DPL (1.054±0.0017 g/ml) at the 2nd h after birth. The effect of parity on the specific gravity was found to be significant at the 2nd h (P<0.01), 24th h (P<0.001) and 48th h (P<0.05) after birth. In addition, the effect of calving season on fat percentage was found to be significant at the 24th and 48th (P<0.05). The highest NDM and protein in colostrum were determined in cows with low ADMY while the least NDM and protein in colostrum were found in cows with short DPL.
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			INTRODUCTION

			As is well known, colostrum is the first liquid secreted from the udder in mammals after birth. This unique liquid is quite different from normal milk in terms of color, odor, appearance and content (Erdem and Atasever, 2005; Angulo et al., 2015; Le Cozler et al., 2016). After birth, the first milk which is obtained from the cow is defined as colostrum. However, it is reported that the milk between the first six and ten milkings is termed colostrum by many researchers (Genc, 2015; Hoyraz et al., 2015; Okuyucu and Erdem, 2018). Colostrum is a liquid rich in respect to many nutrients and non-nutrients, such as protein, fat, lactose, vitamins, minerals, immunoglobulin (Ig), lactoferrin, transferrin and growth factors required for the calf after birth. It is reported that in the first milking of colostrum after birth especially Ig and growth factors are at the highest level, but these substances decrease rapidly in subsequent milking (Blum and Hammon, 2000; Jaster, 2005; Piccione et al., 2009; Zarcula et al., 2010). The Ig and specific antibodies are important components necessary for the development of immune systems of calves. However, it is not guaranteed to transfer Ig and specific antibodies from mother to calf during pregnancy because of the placental structure of cows. Calves gain passive immunity (colostral immunity) by taking these antibodies via colostrum after birth (Hoyraz et al., 2015). Therefore, it is very important for livability, adequate passive immunity and growth performance of calves before and after weaning to drink colostrum in sufficient quantity and good quality of calves within the shortest time after birth (Goncu et al., 2014; Mellado et al., 2017; Phipps et al., 2017).

			The amount of Ig in the colostrum is an important criterion that determines the quality of colostrum (Erdem and Atasever, 2005; Hoyraz et al., 2015). The colostrum quality of cattle is influenced by many factors, such as breed, age, parity, dry period length (DPL), milk yield, calving season, nutritional status, difficulty in calving, live weight and nutritional status during the dry period (Kehoe et al., 2007; Indra et al., 2012; Angulo et al., 2015). However, some of these factors can be controlled with herd management practices. One of these factors, the DPL (mean 6-8 weeks) is an important period for cows in terms of renewal of the milk secretion tissue that wears off during lactation, the preparation for next lactation, completion of fetus development and colostrum production with high Ig levels after birth (Annen et al., 2004; Collier et al., 2012; Kok et al., 2017). In addition, it was reported by Barrington et al. (2001) and Collier et al. (2012) that the colostrum started to be secreted in the last 15-20 days of the dry period and biochemical changes in this fluid continued until birth. In the studies conducted by Lori et al. (1991) and Kaygisiz and Kose (2007) in Holstein cows, DPL showed a statistical difference in the quality of the colostrum produced after birth, whereas Morin et al. (2001), Watters et al. (2008), Shoshoni et al. (2014) and Genc (2015) found the effect of DPL to be insignificant. Le Cozler et al. (2016) reported that there was a positive correlation (R2 = 0.22; P<0.01) between DPL and colostrum Ig level. In addition, Collier et al. (2012) reported that milking continuously in cows had a negative effect on the quality of colostrum. Thus, colostrum components are secreted several weeks before birth (Dunn et al., 2017a), but milking continuously in cows eliminates these substances with milk. Therefore, the DPL of dairy cows is thought to be an important environmental factor in terms of the quality of the colostrum produced after birth.

			Different results were obtained in studies conducted to determine the effect of parity and calving season on the quality of colostrum in Holstein cows. In studies carried out by Godden (2004), Kaygisiz and Kose (2007), Liu et al. (2009), Kehoe et al. (2011), Conneely et al. (2013), Angulo et al. (2015), Bartier et al. (2015) and Phipps et al. (2017), parity was found to significantly affect the quality of the colostrum, whereas this effect was found to be statistically insignificant by Genc (2015) and Hoyraz et al. (2015). The mean dry matter (DM), fat and protein percentage in colostrum were determined as 22.6%, 5.6% and 12.7%, respectively by Morrill et al. (2012), and the increase of parity affects only the fat percentage of colostrum components (P<0.05). In addition, the average colostrum specific gravity 1.060 g/ml, DM 23.32%, fat 3.40% and protein 15.32% in Holstein cows were determined by Wojtas and Zachwieja (2016).

			In the investigations, it has been reported that the colostrum quality and constituents were affected by the calving season as well as by the parity. Colostrum quality of cows calved in summer months was found to be lower than those calved in autumn months (Morin et al., 2001). However, Gulliksen et al. (2008) stated that the quality of colostrum produced by cows calved in the winter months (December, January, February) is lower than those obtained in the other seasons. In contrast to the results obtained by Gulliksen et al. (2008), Genc (2015) reported that colostrum quality was lower in cows calved in the summer months. In addition, the effect of calving season on colostrum quality was found to be statistically insignificant by Kaygisiz and Kose (2007).

			Many studies have investigated the effect of calving season and parity on colostrum quality. The results of these studies are thought to be different due to the different genetic structure and breeding conditions of the cows. However, reports on the effects of DPL and average daily milk yield (ADMY) on the quality of colostrum in Holstein cattle are still limited. Therefore, further studies have been required to reveal the effect of DPL and ADMY on colostrum quality of this breed.

			The objectives of this study were to determine the effects of DPL, ADMY, parity and calving season on the specific gravity and components of colostrum (fat, NDM and protein) at the 2nd, 24th, 48th and 72nd h after birth in Holstein cows.

			MATERIALS AND METHODS

			The study was carried out on Holstein cows (51 heads) in a breeding-intensive condition at a private dairy farm in Konya, Turkey. Data were collected during the first 4 days after birth between September and August. During the investigations, DPL, calving seasons, ADMY and parities of cows were recorded regularly. During the dry period, the cows were fed with wheat straw, alfalfa hay, corn silage and concentrate feed. In addition, the cows in the dry period were fed the same ration throughout the experiment.

			At the 2nd, 24th, 48th and 72nd h after birth, approximately 0.5 liters of colostrum samples were collected before the calves sucked their mothers. Colostrum samples were taken by mixing the total-colostrum homogeneously after the milking process was completed. Moreover, colostrum samples were stored in the deep freeze at approximately–20°C (Okuyucu and Erdem, 2018). Frozen colostrum samples were brought to the laboratory for specific gravity and component analysis, and these samples were analyzed after heating to 20–22 °C in a hot-water bath. Colostrum quality was determined using a colostrometer, which is based on the relationship between the amount of Ig in the colostrum and specific gravity (Kaygisiz and Kose, 2007). In addition, colostrum components (fat, NDM and protein percentage) were determined in the colostrum taken at different periods, and a Funke Gerber Lactostar milk analyzer was used in the analyses.

			The data are divided into two groups; parity (≤3rd and ≥4th lactation) and calving season (Autumn–Winter and Spring–Summer). In addition, a single value was obtained by taking the arithmetic means of DPL (day) and ADMY (liter) values of the cows that constitute the experimental material. The arithmetic means of these parameters were found to be 58.41±1.05 days for DPL and 22.84±0.48 L for ADMY. Those with values lower than these averages were classified as the first group (Group-1) and the high values were taken to the second group (Group-2). Colostrum specific gravity and the components in the sampling period were analyzed statistically by grouping according to parity, calving season, DPL and ADMY.

			The effects of calving season, parity, DPL and ADMY on the components and specific gravity of colostrum in different colostrum periods were determined. Statistical analysis was performed with the t-test using SPSS 20.0 for Windows package program.

			RESULTS

			In this study, the average specific gravities of colostrum were determined as 1.059±0.0013, 1.041±0.0013, 1.032±0.0006 and 1.027±0.0005 g/ml, at the 2nd, 24th, 48th and 72nd h after birth, respectively (Table I). It is seen that these values tended to decrease rapidly as a function of time.

			As seen in Table I, DPL of cows affected positively the specific gravity of colostrum (colostrum quality) only produced in the 2nd h after birth (P<0.001). The specific gravity of colostrum in the cows with long DPL was higher than ones with short DPL. In addition, the specific gravity of colostrum at the 2nd h after birth for cows with low ADMY (Group-1) was higher than those with high ADMY (Group-2). The specific gravities of colostrum for cows with low and high ADMY were determined as 1.065±0.0015 and 1.055±0.0016 g/ml, respectively (P<0.001) (Table I). Based on these findings, it can be said that high milk yield had a negative effect on colostrum quality (Table I).

			Changes of colostrum specific gravity of cows by calving season and parity of cows in this research are presented in Table I. It was determined that the parity of the cows affects the colostrum specific gravity positively in the 2nd (P<0.01), 24th (P<0.001) and 48th h (P<0.05) after birth. Namely, the quality of colostrum in the cows with ≥4th parity was higher than cows with ≤3rd parity.

			The calving season was found to be effective (P<0.001) on the quality of colostrum produced in the 2nd h after birth, while the effect in other colostral periods was statistically insignificant (Table I). It was determined that colostrum specific gravity of cows that calved in Spring–Summer months (1.052± 0.0017 g/ml) was lower than those calved in Autumn–Winter months (1.064± 0.0013 g/ml). 

			In this research, the mean fat percentage of colostrum at 2nd, 24th, 48th and 72nd h after birth were 5.64±0.298%, 4.46±0.240%, 3.97±0.204% and 3.68±0.189%, respectively (Table II). In addition, it was determined that the colostrum fat percentage of cows calving in the Spring–Summer months was lower than those calving in the Autumn–Winter months at the 24th and 48th h (P < 0.05).

			In the study, the mean percentage of non-fat dry matter (NDM) in the colostrum produced at the 2nd, 24th, 48th and 72nd h after birth were found to be 21.20± 0.638%, 13.46± 0.612%, 9.75± 0.299% and 9.03± 0.369%, respectively. These parameters rapidly decreased in the hours after birth (Table III). While the cow’s DPL had a positive effect on the percentage of NDM in the colostrum produced at the 2nd h after birth (P<0.01), the effect on other colostrum periods was not statistically significant (Table III).

			The NDM percentage in the colostrum of the cows with long DPL was found to be 22.85±0.631%, while this parameter was determined as 19.34±1.039% in cows with short DPL. The ADMY had a negative effect on the NDM percentage in the colostrum produced at the 2nd h postpartum (P<0.001). In the cows with low and high ADMY, colostrum NDM percentage was found to be 23.36±0.619% and 19.58±0.909%, respectively. The parity affected the NDM percentage of colostrum produced only at the 24th h (P<0.001). In addition, it was determined that NDM percentage in the colostrum of cows calved in Autumn–Winter months was higher than those calved in Spring–Summer months (P<0.001).

			In the present study, the protein percentage of colostrum was found to be 17.40±0.622%, 11.21±0.584%, 8.12±0342% and 7.59±0.440% for all colostrum periods, respectively. While the DPL of cows had a positive effect on colostrum protein percentage at the second hour after birth (P<0.05), the effect on the 24th, 48th and 72nd h was statistically insignificant. (Table IV). The protein content of colostrum at the 2nd h after birth was found to be higher in long DPL cows (18.70±0.577%) compared to those with short DPL (16.00±1.077%). As in the case of DPL, ADMY affected protein percentage of colostrum at the 2nd h colostrum period (P<0.01), but this effect was negative. In other words, protein content is lower in colostrum of cows with higher milk yield in the previous lactation. The amount of protein in colostrum produced at the 2nd and 24th h after birth was affected by parity (P<0.05). As the parity increased, the protein content in these colostrum periods increased. In addition, it was determined that colostrum protein percentage of cows calved in Autumn–Winter months was higher than those calved in Spring–Summer months at the 2nd h after birth (P<0.001).

			DISCUSSION

			As seen, non-genetic factors have a significant effect on colostrum quality. While the colostrum specific gravity in the Holstein cows was found to be 1.055–1.057 g/ml at the 2nd h after birth by Nowak et al. (2012), it was determined as 1.060±0.010 g/ml by Wojtas and Zachwiega (2016) for the same period. The findings obtained in this study are similar to results acquired by Nowak et al. (2012) and Wojtas and Zachwiega (2016). In addition, in this investigation, the specific gravity of colostrum at the 24th h after birth is similar to the results obtained by Wojtas and Zachwieja (2016) (1.039±0.010 g/ml) 

			Table I. Specific gravity values of colostrum at different periods according to the dry period length, average daily milk yield, parity and calving season (±SE).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Colostral period (g/ml)

						
					

					
							
							2nd h

						
							
							
							24th h

						
							
							
							48th h

						
							
							
							72nd h

						
					

					
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
					

					
							
							Dry period length

						
							
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Group-1

						
							
							24

						
							
							1.05±0.001

						
							
							
							19

						
							
							1.04±0.002

						
							
							
							18

						
							
							1.03±0.001

						
							
							
							16

						
							
							1.02±0.0005

						
					

					
							
							Group-2

						
							
							27

						
							
							1.06±0.001

						
							
							
							25

						
							
							1.04±0.001

						
							
							
							23

						
							
							1.03±0.001

						
							
							
							22

						
							
							1.02±0.0007

						
					

					
							
							Average daily milk yield

						
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Group-1

						
							
							22

						
							
							1.06±0.001

						
							
							
							20

						
							
							1.04±0.001

						
							
							
							19

						
							
							1.03±0.0008

						
							
							
							18

						
							
							1.02±0.0006

						
					

					
							
							Group-2

						
							
							29

						
							
							1.05±0.001

						
							
							
							24

						
							
							1.04±0.00

						
							
							
							22

						
							
							1.03±0.001

						
							
							
							20

						
							
							1.02±0.0007

						
					

					
							
							Parity

						
							
							
							**

						
							
							
							
							***

						
							
							
							
							*

						
							
							
							
					

					
							
							≤3

						
							
							27

						
							
							1.05±0.001 

						
							
							
							22

						
							
							1.03±0.001 

						
							
							
							19

						
							
							1.03±0.0008

						
							
							
							17

						
							
							1.02±0.0004

						
					

					
							
							4≤

						
							
							24

						
							
							1.06±0.001

						
							
							
							22

						
							
							1.04±0.0016

						
							
							
							22

						
							
							1.03±0.0009

						
							
							
							21

						
							
							1.02±0.0008

						
					

					
							
							Calving season

						
							
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Fall-Winter

						
							
							31

						
							
							1.06±0.001

						
							
							
							28

						
							
							1.04±0.001

						
							
							
							26

						
							
							1.03±0.0008 

						
							
							
							25

						
							
							1.02±0.0007

						
					

					
							
							Spring- Summer

						
							
							20

						
							
							1.05±0.001

						
							
							
							16

						
							
							1.03±0.002

						
							
							
							15

						
							
							1.03±0.0010

						
							
							
							13

						
							
							1.02±0.0005

						
					

					
							
							Mean

						
							
							51

						
							
							1.05±0.001

						
							
							
							44

						
							
							1.04±0.001

						
							
							
							41

						
							
							1.03±0.0006

						
							
							
							38

						
							
							1.02±0.0005

						
					

				
			

			*P<0.05; **P<0.01; *** P<0.001

			Table II. Fat percentages according to dry period length, average daily milk yield, parity and calving season in different colostrum periods (±SE).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Colostral period (%)

						
					

					
							
							2nd h

						
							
							
							24th h

						
							
							
							48th h

						
							
							
							72nd h

						
					

					
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
					

					
							
							Dry period length

						
					

					
							
							Group-1

						
							
							24

						
							
							5.49±0.43

						
							
							
							18

						
							
							4.43±0.47

						
							
							
							14

						
							
							4.07±0.41

						
							
							
							10

						
							
							3.90±0.46

						
					

					
							
							Group-2

						
							
							27

						
							
							5.77±0.41

						
							
							
							26

						
							
							4.48±0.25

						
							
							
							20

						
							
							3.89±0.19

						
							
							
							16

						
							
							3.54±0.11

						
					

					
							
							Average daily milk yield

						
					

					
							
							Group-1

						
							
							22

						
							
							5.48±0.47

						
							
							
							20

						
							
							4.29±0.29

						
							
							
							15

						
							
							3.68±0.24

						
							
							
							12

						
							
							3.35±0.11

						
					

					
							
							Group-2

						
							
							29

						
							
							5.76±0.38

						
							
							
							24

						
							
							4.60±0.36

						
							
							
							19

						
							
							4.19±0.30

						
							
							
							14

						
							
							3.96±0.32

						
					

					
							
							Parity

						
					

					
							
							≤3

						
							
							27

						
							
							5.33±0.31

						
							
							
							22

						
							
							4.27±0.32

						
							
							
							13

						
							
							3.76±0.30

						
							
							
							10

						
							
							3.90±0.36

						
					

					
							
							4≤

						
							
							24

						
							
							5.99±0.52

						
							
							
							22

						
							
							4.65±0.36

						
							
							
							21

						
							
							4.09±0.27

						
							
							
							16

						
							
							3.54±0.21

						
					

					
							
							Calving season

						
							
							
							
							
							
							*

						
							
							
							
							*

						
							
							
							
					

					
							
							Fall-Winter

						
							
							31

						
							
							5.95±0.41

						
							
							
							30

						
							
							4.74±0.32

						
							
							
							22

						
							
							4.24±0.29

						
							
							
							19

						
							
							3.83±0.24

						
					

					
							
							Spring-Summer

						
							
							20

						
							
							5.15±0.38

						
							
							
							14

						
							
							3.85±0.24

						
							
							
							12

						
							
							3.46±0.14

						
							
							
							7

						
							
							3.25±0.15

						
					

					
							
							Mean

						
							
							51

						
							
							5.64±0.29

						
							
							
							44

						
							
							4.46±0.24

						
							
							
							34

						
							
							3.97±0.20

						
							
							
							26

						
							
							3.68±0.18

						
					

				
			

			*P<0.05

			and Kaygisiz and Kose (2007) (1.043±0.0013 g/ml). According to the results obtained, the colostrum specific gravity was decreased rapidly depending on time. For this reason, calves should be given a sufficient amount of colostrum in a short time after birth to obtain adequate immunity.

			Table III. Non fat dry matter percentage according to dry period length, average daily milk yield, parity and calving season in different colostrum periods (±SE).

			 

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Colostral period (%)

						
					

					
							
							2nd h

						
							
							
							24th h

						
							
							
							48th h

						
							
							
							72nd h

						
					

					
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
					

					
							
							Dry period length

						
					

					
							
							Group-1

						
							
							23

						
							
							19.34±1.03

						
							
							
							18

						
							
							13.68±1.12

						
							
							
							14

						
							
							9.81±0.57

						
							
							
							10

						
							
							9.50±0.78

						
					

					
							
							Group-2

						
							
							26

						
							
							22.85±0.63

						
							
							
							26

						
							
							13.30±0.70

						
							
							
							20

						
							
							9.72±0.32

						
							
							
							16

						
							
							8.73±0.35

						
					

					
							
							Average daily milk yield

						
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Group-1

						
							
							21

						
							
							23.36±0.61

						
							
							
							20

						
							
							13.49±0.77

						
							
							
							15

						
							
							9.92±0.30

						
							
							
							12

						
							
							8.84±0.42

						
					

					
							
							Group-2

						
							
							28

						
							
							19.58±0.90

						
							
							
							24

						
							
							13.43±0.93

						
							
							
							19

						
							
							9.63±0.48

						
							
							
							14

						
							
							9.19±0.59

						
					

					
							
							Parity

						
							
							
							
							
							
							**

						
							
							
							
							
							
							
					

					
							
							≤3

						
							
							25

						
							
							20.03±0.91

						
							
							
							22

						
							
							11.73±0.69 

						
							
							
							13

						
							
							9.06±0.42

						
							
							
							10

						
							
							8.74±0.29

						
					

					
							
							4≤

						
							
							24

						
							
							22.42±0.82

						
							
							
							22

						
							
							15.18±0.87 

						
							
							
							21

						
							
							10,18±0.38

						
							
							
							16

						
							
							9.20±0.57

						
					

					
							
							Calving season

						
							
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Fall-Winter

						
							
							30

						
							
							23.41±0.60 

						
							
							
							30

						
							
							13.84±0.68

						
							
							
							22

						
							
							10.15±0.38

						
							
							
							19

						
							
							8.99±0.48

						
					

					
							
							Spring- Summer

						
							
							19

						
							
							17.71±0.88

						
							
							
							14

						
							
							12.63±1.25

						
							
							
							12

						
							
							9.02±0.40

						
							
							
							7

						
							
							9.11±0.47

						
					

					
							
							Mean

						
							
							49

						
							
							21.20±0.63

						
							
							
							44

						
							
							13.46±0.61

						
							
							
							34

						
							
							9.75±0.29

						
							
							
							26

						
							
							9.03±0.36

						
					

				
			

			** P<0,01; *** P<0,001; SE, Standard error.

			Table IV. Protein values according to dry period length, average daily milk yield, parity and calving season in all colostrum periods (±SE).

			
				
					
					
					
					
					
					
					
					
					
					
					
					
				
				
					
							
							Factor

						
							
							Colostral period (%)

						
					

					
							
							2nd h

						
							
							
							24th h

						
							
							
							48th h

						
							
							
							72nd h

						
					

					
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
							
							
							n

						
							
							Mean± SE

						
					

					
							
							Dry period length

						
					

					
							
							Group-1

						
							
							24

						
							
							16.00±1.07

						
							
							
							18

						
							
							11.80±1.11

						
							
							
							14

						
							
							8.26±0.63

						
							
							
							10

						
							
							8.29±0.84

						
					

					
							
							Group-2

						
							
							26

						
							
							18.70±0.57

						
							
							
							26

						
							
							10.81±0.62

						
							
							
							20

						
							
							8.02±0.39

						
							
							
							16

						
							
							7.15±0.47

						
					

					
							
							Average daily milk yield

						
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Group-1

						
							
							22

						
							
							19.33±0.52

						
							
							
							20

						
							
							11.23±0.69

						
							
							
							15

						
							
							8.14±0.44

						
							
							
							12

						
							
							7.18±0.56

						
					

					
							
							Group-2

						
							
							28

						
							
							15.89±0.94

						
							
							
							24

						
							
							11.21±0.91

						
							
							
							19

						
							
							8.10±0.51

						
							
							
							14

						
							
							7.94±0.66

						
					

					
							
							Parity

						
							
							
							*

						
							
							
							
							*

						
							
							
							
							
							
							
					

					
							
							≤3

						
							
							26

						
							
							16.24±0.78

						
							
							
							22

						
							
							9.89±0.74 

						
							
							
							13

						
							
							7.69±0.47

						
							
							
							10

						
							
							7.78±0.43

						
					

					
							
							4≤

						
							
							24

						
							
							18.67±0.92

						
							
							
							22

						
							
							12.53±0.82 

						
							
							
							21

						
							
							8.39±0.46

						
							
							
							16

						
							
							7.47±0.67

						
					

					
							
							Calving season

						
							
							
							***

						
							
							
							
							
							
							
							
							
							
					

					
							
							Fall-Winter

						
							
							30

						
							
							19.40±0.65

						
							
							
							30

						
							
							11.31±0.69

						
							
							
							22

						
							
							8.46±0.46

						
							
							
							19

						
							
							7.44±0.56

						
					

					
							
							Spring-Summer

						
							
							20

						
							
							14.40±0.85

						
							
							
							14

						
							
							11.00±1.11

						
							
							
							12

						
							
							7.50±0.41

						
							
							
							7

						
							
							7.98±0.63

						
					

					
							
							Mean

						
							
							50

						
							
							17.40±0.62

						
							
							
							44

						
							
							11.21±0.58

						
							
							
							34

						
							
							8.12±0.34

						
							
							
							26

						
							
							7.59±0.44

						
					

				
			

			*P<0,05; ** P<0,01; ***P<0.001; SE, Standard error.

			In this study, the specific gravity of colostrum in the cows with long DPL was found to be higher than those with short DPL. This investigation is consistent with results obtained by Lori et al. (1991), Kaygisiz and Kose (2007) and Le Cozler et al. (2016). However, the effect of DPL on colostrum quality (specific gravity of colostrum) was also found to be insignificant by Morin et al. (2001), Watters et al. (2008), Shoshoni et al. (2014) and Genc (2015). Briefly, to acquire quality colostrum after birth, it is necessary to supply cows with optimum DPL (Indra et al., 2012).

			It is determined that colostrum specific gravity at the 2nd h after birth was 1.065±0.0015 g/ml for cows with low ADMY (Group-1), while 1.055±0.0016 g/ml for those with high ADMY (Group-2). Unlike the results obtained in this study, Le Cozler et al. (2016) reported that previous lactation performance did not affect colostrum quality. As the milk yield of cows increases, colostrum quality decreases. There is a negative correlation between colostrum quality and high milk yield (Table I). This condition may arise from deformation of milk secretion tissues in the cows with high milk yield and throw out more nutrients from the body together with milk during lactation.

			In the present research, the effect of parity was statistically significant for the specific gravity of colostrum at the 2nd, 24th and 48th h after birth. The findings obtained in the research are similar to results obtained by Liu et al. (2009), Kehoe et al. (2011), Angulo et al. (2015), Bartier et al. (2015), Phipps et al. (2017). It was determined that colostrum specific gravity (colostrum quality) in these periods was also increased by the increase in the parity. The quality of colostrum in the cows with ≤3 parities was found to be lower than those with ≥4 parities. Similarly, Gulliksen et al. (2008) reported that colostrum qualities of cows with 4 or more parities were higher. This situation is interpreted that cows have more Ig synthesis with advancing parity.

			In this study, it was determined that the specific gravity of colostrum was affected by calving season. The results found by Morin et al. (2001) and Genc (2015) support the results of this study. In addition, Gulliksen et al. (2008) and Zarei et al. (2017) reported that colostrum Ig levels of cows calved in winter are higher than those calved in other seasons. However, Kaygisiz and Kose (2007) and Yaylak et al. (2017) reported that the quality of colostrum was not affected by calving season. In studies conducted, it is thought that the differences in the results achieved may be due to differences in the conditions of feeding and breeding. Thus, the feeding conditions of the dairy farms can change in different seasons.

			In this study, the mean fat percentage was determined as 5.64% in the colostrum produced at the 2nd h after birth. In the studies conducted by Morrill et al. (2012), Nowak et al. (2012), Hoyraz et al. (2015), Zarei et al. (2017) and Dunn et al. (2017b), average fat percentage in colostrum was found to be 5.6%, 5.69–7.27%, 6.99%, 4.6% and 6.4%, respectively. The variation of our findings with similar study results might also be derived from differences in the genetic structure of the cows and application of care-feeding practices of the farms. DPL, ADMY and parity did not affect the percentage of colostrum fat in all four periods. However, the fat percentage of colostrum at the 24th and 48th h after birth was affected by calving season (P<0.05). Colostrum fat percentage of cows calving in Autumn–Winter seasons was found to be higher than those calving in Spring–Summer seasons. The results obtained here might mainly be caused by differences in metabolism, water and feed consumption in the Spring and Summer seasons. This fact is supported also by West (2003) and Sucu et al. (2015).

			The results obtained from this research indicate that DPL, ADMY and parity of cows have effects on NDM percentage in colostrum after birth. Moreover, the effect of calving season was significant statistically for NDM percentage of colostrum at the 2nd h after birth in this research. However, unlike our findings, Zarei et al. (2017) reported that calving season has no effect statistically on the total DM percentage of colostrum produced after birth.

			In this study, the mean protein percentage of the colostrum produced in the 2nd h after birth is lower than that obtained in results by Zarei et al. (2017). However, our findings are higher than reported by Nowak et al. (2012) and Hoyraz et al. (2015).

			CONCLUSION

			Finally, the specific gravity of the colostrum, fat, NDM and protein percentages decreased rapidly from the 2nd h to the 72nd h postpartum. In this study, non-genetic factors (DPL, ADMY, parity and calving season) mostly affected colostrum quality traits at the 2nd h after birth. However, no significant effect of non-genetic factors on colostrum quality at the 72nd h after birth was observed. At the 72nd h, the colostrum composition approaches the normal milk levels in terms of other components except total protein. Therefore, feeding with high-quality colostrum of calves immediately after birth is required to obtain adequate passive immunity.

			The presented data indicate that DPL of cows had effects on colostrum quality after birth. In particular, DPL can be controlled by herd management applications. Therefore, dry-cow management is an important factor in terms of the production of good quality colostrum. Moreover, the results showed that colostrum quality is lower with high milk yield. Colostrum quality being negatively correlated with the milk yield of cows might be explained by deformation in milk secretion tissues during lactation in the cows with high milk yield. Further comprehensive research is needed to determine the effect of DPL and ADMY on colostrum quality.

			Statement of conflict of interest

			The authors declare no conflict of interest.

			 

			REFERENCES

			Angulo, J., Gómez, L.M., Mahecha, L., Mejía, E., Henao, J. and Mesa, C., 2015. Calf’s sex, parity and the hour of harvest after calving affect colostrum quality of dairy cows grazing under high tropical conditions.Trop. Anim. Hlth. Prod., 47: 699-705. https://doi.org/10.1007/s11250-015-0781-z

			Annen, E.L., Collier, R.J., McGuire, M.A. and Vicini, J.L., 2004. Effects of dry period length on milk yield and mammary epithelial cells.J. Dairy Sci., 87: E66-E76. https://doi.org/10.3168/jds.S0022-0302(04)70062-4

			Barrington, G.M., McFadden, T.B., Huyler, M.T. and Besser, T.E., 2001. Regulation of colostrogenesis in cattle. Livest. Prod. Sci., 70: 95-104. https://doi.org/10.1016/S0301-6226(01)00201-9

			Bartier, A.L., Windeyer, M.C. and Doepel, L., 2015. Evaluation of on-farm tools for colostrum quality measurement.J. Dairy Sci., 98: 1878-1884. https://doi.org/10.3168/jds.2014-8415

			Blum, J.W. and Hammon, H., 2000. Colostrum effects on the gastrointestinal tract and on nutritional, endocrine and metabolic parameters in neonatal calves. Livest. Prod. Sci., 66: 151-159. https://doi.org/10.1016/S0301-6226(00)00222-0

			Collier, R.J., Annen-Dawson, E.L. and Pezeshki, A., 2012. Effects of continuous lactation and short dry periods on mammary function and animal health. Animal, 6: 403-414. https://doi.org/10.1017/S1751731111002461

			Conneely, M., Berry, D.P., Sayers, R., Murphy, J.P., Lorenz, I., Doherty, M.L. and Kennedy, E., 2013. Factors associated with the concentration of immunoglobulin G in the colostrum of dairy cows. Animal, 7: 1824-1832. https://doi.org/10.1017/S1751731113001444

			Dunn, A., Ashfield, A., Earley, B., Welsh, M., Gordon, A., McGee, M. and Morrison, S.J. 2017a. Effect of concentrate supplementation during the dry period on colostrum quality and effect of colostrum feeding regimen on passive transfer of immunity, calf health, and performance. J. Dairy Sci. 100: 357-370. https://doi.org/10.3168/jds.2016-11334

			Dunn, A., Ashfield, A., Earley, B., Welsh, M., Gordon, A. and Morrison, S.J., 2017b. Evaluation of factors associated with immunoglobulin G, fat, protein, and lactose concentrations in bovine colostrum and colostrum management practices in grassland-based dairy systems in Northern Ireland. J. Dairy Sci., 100: 2068-2079. https://doi.org/10.3168/jds.2016-11724

			Erdem, H. and Atasever, S., 2005. Importance of colostrum ın newborn calves. J. Fac. Agric., OMU, 20: 79-84.

			Genc, M., 2015. Effect of some environmental factors on colostrum quality and passive ımmunity in brown Swiss and Holstein cattle. Ph.D. Thesis, Atatürk Uni., Health Sciences Institute, Erzurum.

			Godden, S., 2004. Colostrum management for dairy calves. Vet. Clin. N. Am. Fd. Anim. Pract., 24: 19-39. https://doi.org/10.1016/j.cvfa.2007.10.005

			Goncu, S., Gokce, G. and Koluman, N., 2014. The effect of black and cow colostrum quality on calf pre and post weaning performance. J. Agric. Fac. Ç.U., 29: 35-40. 

			Gulliksen, S.M., Lie, K.I., Sølverød, L. and Østerås, O., 2008. Risk factors associated with colostrum quality in Norwegian dairy cows. J. Dairy Sci., 91: 704-712. https://doi.org/10.3168/jds.2007-0450

			Hoyraz, M., Sezer, R., Demirtaş, M. and Koç, A., 2015. A Research on colostrum quality and constituents of Holstein-Friesian cows. J. Tralleis Elektron., 4: 1-7. 

			Indra, E., Daina, K. and Jeļena, Z., 2012. Analysis of factors influencing immunoglobulin concentration in colostrum of dairy cows. Lucrări Ştiinţifice-Seria Zootehnie, 57: 256-259.

			Jaster, E.H., 2005. Evaluation of quality, quantity, and timing of colostrum feeding on immunoglobulin G1 absorption in Jersey calves. J. Dairy Sci., 88: 296-302. https://doi.org/10.3168/jds.S0022-0302(05)72687-4

			Kaygısız, A. and Kose, M., 2007. The quality of colostrum and its effects on calves growth characteristics in Holstein cattle. J. Agric. Sci. Ankara Univ., 13: 321-325. 

			Kehoe, S., Jayarao, B.M. and Heinrichs, A.J., 2007. A survey of bovine colostrums composition and colostrum management practices on Pennsylvania dairy farms. J. Dairy Sci. 90: 4108-4116. https://doi.org/10.3168/jds.2007-0040

			Kehoe S.I., Heinrichs A.J., PAS, Moody M.L., Jones C.M. and Long, M.R., 2011. Comparison of immunoglobulin G concentrations in primiparaous and multiparaus bovine colostrum. Profess. Anim. Scient., 27: 176-180. https://doi.org/10.15232/S1080-7446(15)30471-X

			Kok, A., Van Hoeij, R.J., Tolkamp, B.J., Haskell, M.J., Van Knegsel, A.T., de Boer, I.J. and Bokkers, E.A. 2017. Behavioural adaptation to a short or no dry period with associated management in dairy cows. Appl. Anim. Behav. Sci., 186: 7-15. https://doi.org/10.1016/j.applanim.2016.10.017

			Le Cozler, Y., Guatteo, R., Le Dréan, E., Turban, H., Leboeuf, F., Pecceu, K. and Guinard-Flament, J. 2016. IgG1 variations in the colostrum of Holstein dairy cows. Animal, 10: 230-237. https://doi.org/10.1017/S1751731115001962

			Liu, G.L., Wang, J.Q., Bu, D.P., Cheng, J.B., Zhang, C.G., Wei, H.Y., Zhou, L.Y., Zhou, Z.F., Hua, H. and Dong, X.L., 2009. Factors affecting the transfer of immunoglobulin G1 into the milk of Holstein cows. Vet. J., 182: 79-85. https://doi.org/10.1016/j.tvjl.2008.05.019

			Lori, C.P., Clive, C.G., Thomas, E.B. and Dale, D.H., 1991. Management and production factors influencing immunglobulin G1 concentration in colostrum from holstein cows. J. Dairy Sci., 74: 2336-2341. https://doi.org/10.3168/jds.S0022-0302(91)78406-3

			Mellado, M., Torres, E., Veliz, F.G., Santiago, A., Macias-Cruz, U. and Garcia, J.E., 2017. Effect of quality of colostrum on health, growth and immunoglobulin G concentration in Holstein calves in a hot environment. Anim. Sci. J., 88: 1327-1336. https://doi.org/10.1111/asj.12773

			Morin, D.E., Constable, P.D., Maunsell, F.P. and McCoy, G.C., 2001. Factors associated with colostral specific gravity in dairy cows. J. Dairy Sci., 84: 937-943. https://doi.org/10.3168/jds.S0022-0302(01)74551-1

			Morrill, K.M., Conrad, E., Lago, A., Campbell, J., Quigley, J. and Tyler, H., 2012. Nationwide evaluation of quality and composition of colostrum on dairy farms in the United States. J. Dairy Sci., 95: 3997-4005. https://doi.org/10.3168/jds.2011-5174

			Nowak, W., Mikuła, R., Zachwieja, A., Paczyńska, K., Pecka, E., Drzazga, K. and Ślósarz, P., 2012. The impact of cow nutrition in the dry period on colostrum quality and immune status of calves. Polish J. Vet. Sci., 15: 77-82. https://doi.org/10.2478/v10181-011-0117-5

			Okuyucu, I.C. and Erdem, H., 2018. Non-genetic factors affecting colostrum quality and effects of barning type and colostrum quality on growth performance of Holstein calves. Acad. J. Engin. appl. Sci., 1: 47-59.

			Phipps, A.J., Beggs, D.S., Murray, A.J., Mansell, P.D. and Pyman, M.F., 2017. Factors associated with colostrum immunoglobulin G concentration in northern Victorian dairy cows. Austral. Vet. J., 95: 237-243. https://doi.org/10.1111/avj.12601

			Piccione, G., Stefonia, C., Claudia, G., Irene, V., Niutta, P.P. and Elisabetta, G., 2009. Influence of age on profile in the serum proteins in the calf. Acta Vet. (Beograd), 59: 413-422. https://doi.org/10.2298/AVB0904413P

			Shoshani, E., Rozen, S. and Doekes, J.J., 2014. Effect of a short dry period on milk yield and content, colostrum quality, fertility, and metabolic status of Holstein cows. J. Dairy Sci., 97: 2909-2922. https://doi.org/10.3168/jds.2013-7733

			Sucu, E., Akbay, K.C. and Filya, I., 2015. Effects of Heat Stress on Metabolism in Ruminants. Atatürk Univ. J. Vet. Sci., 10: 130-138. https://doi.org/10.17094/avbd.38896

			Watters, R.D., Guenther, J.N., Brickner, A.E., Rastani, R.R., Crump, P.M., Clark, P.W. and Grummer, R.R., 2008. Effects of dry period length on milk production and health of dairy cattle. J. Dairy Sci. 91: 2595-2603. https://doi.org/10.3168/jds.2007-0615

			West, J.W., 2003. Effects of heat-stress on production in dairy cattle. J. Dairy Sci., 86: 2131-2144. https://doi.org/10.3168/jds.S0022-0302(03)73803-X

			Wojtas, E. and Zachwieja, A., 2016. The composition and physicochemical properties of colostrum in Black-and-White Polish Holstein-Friesian cows, Montbéliarde cows and their crossbreeds.Acta Scient. Polon. Zootech., 15: 87–98. https://doi.org/10.21005/asp.2016.15.2.08

			Yaylak, E., Yavuz, M. and Ozkaya, S., 2017. The effects of calving season and parity on colostrum quality of Holstein cows. Indian J. Anim. Res., 51: 594-598. https://doi.org/10.18805/ijar.11470

			Zarcula, S., Cernescu, H., Mircu, C., Tulcan, C., Morvay, A., Baul, S. and Popovici, D., 2010. Influence of breed, parity and feed intake on chemical composition of first colostrum in cow. Anim. Sci. Biotechnol., 43: 154-157. 

			Zarei, S., Ghorbani, G.R., Khorvash, M., Martin, O.B., Mahdavi, A.H. and Riasi, A., 2017. The impact of season, parity, and volume of colostrum on Holstein dairy cows colostrum composition. Agric. Sci., 8: 572-581. https://doi.org/10.4236/as.2017.87043

		

OEBPS/Images/1.png
Pakistan J. Zool., vol. 52(2), pp 557-564, 2020.

Non-Genetic Factors Affecting some 20
Colostrum Quality Traits in Holstein Cattle Accepted 03 May\gy

Hiiseyin Erdem* and Ibrahim Cihangir Okuyucu

Department of Animal Science, Faculty of Agriculture, University of Ondokuz Mayisyised the work.

Samsun, Turkey

ABSTRACT

Article Informafgy
Received 19 Fet (f
Revised 02 Mar&gs

Available online 17 T3
Authors’ Contribution

HE and ICO d e PR Tk
flected the
samples and conducted the exper-
imental work. HE and ICO wrote
the articte:

The aims of this study were to determine the effects of dry period length (DPL), average daily milk yield Key words
(ADMY), parity and calving season on some colostrum quality traits in Holstein cows. The material of Holstein, Specific gravity, Colos-
the study consisted of 51 Holstein Friesian cows. The specific gravity of colostrum, fat, non-fat dry matter trum comp osition, Non- genetic

(NDM) and protein percentages were measured for colostrum produced at 2, 24, 48 and 72 h after birth.
The specific gravity of colostrum (colostrum quality) was determined using a colostrometer. The effects

factors;- Dry-period

of DPL, ADMY, parity and calving season on the specific gravity of colostrum (colostrum quality) were DOTL: hitps://dx.doi.org/10.17582/
found to be significant at the 2" h after birth. Colostrum quality of cows with ADMY low (Group 1) and journal.pjz/20190219100236

high (Group 2) were found to be 1.065+0.0015 and 1.055+0.0016 g/ml, in postpartum 2 h, respectively. %
Colostrum quality of cows with long DPL (1.064+0.0013 g/ml) was found to be higher than those with
short DPL (1.054+0.0017 g/ml) at the 2™ h after birth. The effect of parity on the specific gravity was
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found to be significant at the 2nd h (P<0.01), 24th h (P<0.001) and 48th h (P<0.05) after birth. In addition, 0030-9923/2020/0002-0557 $
the effect of calving season on fat percentage was found to be significant at the 24th and 48th (P<0.05). 9.00/0
The highest NDM and protein in colostrum were determined in cows with low ADMY while the least Copyright 2020 Zoological Society

NDM and protein in colostrum were found in cows with short DPL.

of Pakistan

INTRODUCTION

s is well known, colostrum is the first liquid secreted

from the udder in mammals after birth. This unique
liquid is quite different from normal milk in terms of color,
odor, appearance and content (Erdem and Atasever, 2005;
Angulo ef al., 2015; Le Cozler et al., 2016). After birth,
the first milk which is obtained from the cow is defined as
colostrum. However, it is reported that the milk between
the first six and ten milkings is termed colostrum by many
researchers (Genc, 2015; Hoyraz et al., 2015; Okuyucu and
Erdem, 2018). Colostrum is a liquid rich in respect to many
nutrients and non-nutrients, such as protein, fat, lactose,
vitamins, minerals, immunoglobulin (Ig), lactoferrin,
transferrin and growth factors required for the calf after
birth. It is reported that in the first milking of colostrum
after birth especially Ig and growth factors are at the highest
level, but these substances decrease rapidly in subsequent
milking (Blum and Hammon, 2000; Jaster, 2005; Piccione
et al., 2009; Zarcula et al., 2010). The Ig and specific
antibodies are important components necessary for the
development of immune systems of calves. However, it is
not guaranteed to transfer Ig and specific antibodies from
mother to calf during pregnancy because of the placental
structure of cows. Calves gain passive immunity (colostral
immunity) by taking these antibodies via colostrum after
birth (Hoyraz et al., 2015). Therefore, it is very important
for livability, adequate passive immunity and growth
performance of calves before and after weaning to drink

colostrum in sufficient quantity and good quality of calves
within the shortest time after birth (Goncu et al., 2014;
Mellado et al., 2017; Phipps et al., 2017).

The amount of Ig in the colostrum is an important
criterion that determines the quality of colostrum (Erdem
and Atasever, 2005; Hoyraz ef al., 2015). The colostrum
quality of cattle is influenced by many factors, such as
breed, age, parity, dry period length (DPL), milk yield,
calving season, nutritional status, difficulty in calving,
live weight and nutritional status during the dry period
(Kehoe ef al., 2007; Indra ef al., 2012; Angulo ef al.,
2015). However, some of these factors can be controlled
with herd management practices. One of these factors,
the DPL (mean 6-8 weeks) is an important period for
cows in terms of renewal of the milk secretion tissue
that wears off during lactation, the preparation for next
lactation, completion of fetus development and colostrum
production with high Ig levels after birth (Annen ef al.,
2004; Collier et al., 2012; Kok et al., 2017). In addition,
it was reported by Barrington ef a/. (2001) and Collier ef
al. (2012) that the colostrum started to be secreted in the
last 15-20 days of the dry period and biochemical changes
in this fluid continued until birth. In the studies conducted
by Lori ef al. (1991) and Kaygisiz and Kose (2007) in
Holstein cows, DPL showed a statistical difference in the
quality of the colostrum produced after birth, whereas
Morin et al. (2001), Watters et al. (2008), Shoshoni e?
al. (2014) and Genc (2015) found the effect of DPL to be
insignificant. Le Cozler et al. (2016) reported that there





