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ABSTRACT

The current study aimed to assess the effects of non-genetic parameters (stage lactation, parity order, 
and gender of calving) on the persistence of milk production in crossbred. The study was carried out 
on twenty-eight crossbreed dairy cows in the fields of the University of Khartoum educational farm 
under unified administrative and nutritional conditions. The cows were in different production parity 
orders for milk (the second season to the seven season) and physiological status. The results showed 
that the persistence in milk production was good in the early (99.82%) and midem (93.54%) lactation 
stages, the percentage of persistence peaked in the second month (102.14%). In addition, this may be 
attributed to the use of bulls with high breeding values for milk yield. The parity order of crossbred 
cows had a significant (P<0.05) effect in months two and three The highest lactation persistency (162.67 
and 115.20%) was observed in primiparous cows, compared to the multiparous, which reached (140.32 
and 111.86%), respectively. The calving of the gender of crossbred cows had a significant (P<0.05) 
effect in months two and third in the persistency of milk production, the highest lactation persistency 
(168.93 and 131.98%) was observed in cows giving birth to males, compared to the cows giving birth to 
females, which reached (126.24 and 117.72%). respectively. For optimal milk production and efficiency, 
cows with high lactation persistence are preferred.

HIGHLIGHTS

mm The percentage of persistence peaked in the second month.
mm The parity of crossbred cows had a significant effect in months two and three.
mm The highest lactation persistency was in primiparous cows compared to the multiparous.
mm The highest lactation persistency in cows giving birth to males, compared to the cows giving birth 
to females.
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Lactation persistency in dairy cows is a crucial 
economic trait, reflecting a cow’s ability to maintain 
milk production after reaching peak yield. This trait 
is particularly important in crossbred cows, where 
genetic and environmental factors can influence 
milk yield and persistence. Understanding the 
persistency percentage at different periods of 
milking in crossbred cows can help improve dairy 
farm productivity and management practices 
(Koloi, and Mandal, 2020; Prabhakar et al. 2023). 
Animals that provide milk with high persistence 

are considered inexpensive since they reduce and 
stabilize production expenses, resulting in higher 
profits. Cows that secrete a high rate of milk for a 
longer duration of lactation are known as persistent 
producers, but others become dry or reduce their 
supply within a few weeks and are thus referred to 
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as non-persistent. A lactation curve is a graphical 
representation of the relationship between milk 
yield and lactation length that is also thought to 
reflect the total milk yield of a single lactation. 
Persistency refers to the slope of the falling phase 
of a curve or the level of peak yield maintained, 
Wood (1967). Lactation persistence helps lower the 
production system’s costs Because of the correlation 
between lactation persistence and feeding and 
health expenses, reproductive performance, 
disease resistance, and milk yield during a 305-day 
production cycle, (Dekkers et al. 1996). According 
to El-Amin and Osman’s (1971) research, the 
month of calving has no impact on the persistence 
of Northern Sudan Zebu cattle. Ibeawuchi, (1988) 
found that parity had a substantial (P<0.05) effect 
on the lactation persistence of Friesian x White 
Fulani F1 cattle. The curve is important because 
it can be used to choose breeding herds as well 
as evaluate existing lactation herds. A significant 
factor in milk production costs is the persistency 
of lactation, or the pace at which production 
declines after reaching its peak milk yield. After 
the peak yield, the rate of decline in milk production 
is around 7% each month (Val-Arreola et al. 2004).
Several environmental factors influence lactation 
persistence, including genetic group, sire effect, herd 
management, lactation number, food, gestation, 
and animal calving season. As a result, the current 
study sought to examine the impact of some non-
genetic parameters (stage lactation, parity order, 
and gender calving) on the lactation persistency 
of crossbred cows. The current study aimed to 
evaluate the effects of non-genetic parameters (stage 
lactation, parity order, and gender of calving) on 
the persistence of milk production in crossbreds.

MATERIALS AND METHODS

Study location and management of 
experimental animals

The research was carried out on (Twenty-Eight 
crossbreed cows) dairy cows in the fields of the 
University of Khartoum educational farm under 
conditions Unified administrative and nutritional. 
The cows were in different production parity orders 
for milk (the second season to the seventh season), 
and physiological status. The cows were differently 
rated for gender calving (male or female), Parity 
order, Stages of lactation. The study was conducted 

lasted for 11 months from (January to November)
2022.

Persistence calculate

Persistency is a measure of the rate of change in 
milk production between tests, (milk yield at one 
test as a percentage of milk yield at an early 
test). The period between each test was 30 days. 
The monthly test-day intervals of 30 days were 
considered starting from days (15, 45, 75, 80, 
105, 135, 165, 195, 225, 255, and 285) of lactation. 
Therefore, lactation persistency was evaluated 
for each cow experimentally via persistence. The 
persistency measures (P %) used were ratios 
between average milk yields obtained in different 
parts of the stage of lactation. The (P %) was 
calculated as proposed by Johansson and Hansson, 
(1940).

(P %) = (Milk L at later test / Milk L at earlier test) * 
100

The amount of milk recorded in 24-hour duration 
on any particular day is called the test-day (TD) 
milk yield and is expressed in a letter.

Statistical Analysis
We examined the impact of stage lactation, parity 
order, and gender calving. On persistency, and 
peak yield, The Duncan test was used to determine 
significant (P<0.05) differences between means 
using a program (SAS, 2012). The following model 
was used to investigate the effect of each trait on 
persistency, and peak yield.

Ɛijk = μ + ai + bj + ck + ɛijk.

Where: μ = overall mean of persistency, peak 
yield. ai = impact of stage lactation (early-mid-
late). bj = fixed effect of parity order (primiparous 
or multiparous). ck = influence of gender calving 
(male, and female). Ɛ ijk= Random error. The curves 
were drawn after statistical analysis of the data 
using Excel.

RESULTS AND DESICCATION

The results showed Non-significant differences 
(P≥0.05). In the percentage of persistence in milk 
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production in the first three months, which 
reached its peak in the second month (102.14%). 
Then there was a gradual decrease from the third, 
fourth, and fifth, then increased again in the sixth 
month (96.07%) of production, as shown in Table 1 
and Fig. 1. The significant differences (P<0.05) were 
high between the lactation stages (early, midem, 
late). As shown in Table 1 and Fig. 1.

Table 1: Least squares mean and standard error for 
persistency percentage at stage lactation, in crossbred 

cows.

Stage lactation *% Persistency Std. Error
Month 1 97.55ab 0.96
Month 2 102.14a 2.94
Month 3 99.79a 0.13
Month 4 91.38bc 0.89
Month 5 93.18b 0.85
Month 6 96.07ab 0.42
Month 7 94.33b 0.93
Month 8 88.40c 1.09
Month 9 82.59c 1.30
*Persistency % = (Milk L at later test / Milk L at earlier test)* 100; 
a,b Means in same row and breed within a factor carrying different 
superscripts differ (p<0.05).

Dairy crossbred cows have a lactation curve that 
begins with the initial milk yield, increases until 
the peak of lactation, and then declines until the 
cow dries out. Fig. 1. Equations for the lactation 
curve are useful tools that show the lactation curve 
and allow for predicting factors such as persistency, 
peak time, and peak yield (Appuhamy, 2006). 
According to Pereira et al. (2012) persistency is 
not correlated with milk production levels or milk 

yield breeding values, but rather with the lactation 
curve’s shape.
The persistence production of the crossbred cows in 
this study is good in the early (99.82%) and midem 
(93.54%) lactation stages and this may be attributed 
to the use of bulls with high breeding values for 
milk yield. Persistence was highest because of the 
hot weather. This is consistent with the findings 
of (Yilmaz and Koc, 2013; Torshizi and Mashhadi, 
2016), who reported that the warm season of 
calving, is responsible for higher persistency.
The parity order of crossbred cows had a significant 
(P<0.05) effect in months two and three in the 
persistency percentage of milk production, the 
highest lactation persistency (162.67 and 115.20%) 
was observed in primiparous cows, compared 
to the multiparous cows, which reached (140.32 
and 111.86%), respectively, Table 2, and Fig. 2. 
Persistence decreased at the production in the mid-
lactation period of 4, 5, and 6 months, but parity 
order had no effect (P ≥0.05). In the late lactation 
period, it became clear that there was significance 
non-statistical as they were higher in the cows 
multiparous, as shown in Table (2) and Figure (2).
This study is similar to the literature (Yilmaz et 
al. 2013; Zurwan et al. 2017; Koloi et al. 2018) and 
found a significant (P<0.05) impact of the parity 
order of cows on the persistence of lactation. In a 
similar study by YILMAZ and A. KOC (2013), the 
highest persistency was obtained for the first parity, 
in Red Holstein (RH) cows. The cause for cows 
primiparous more in lactation Persistence in this 
study may be due to the existence of more secretary 

Fig. 1: Curve persistency percentage period milking of crossbred cows
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cells in the mammary gland, which sustain their 
secretary activity for a longer period in primiparous 
as compared to multiparous. This study is similar 
in primiparous to the literature by Farhangfar 
and Rowlinson, (2007) and Cilek et al. (2009), 
which revealed a negative phenotypic connection 
between early milk production and persistency. 
Cows with a high early milk production during 
lactation would likely have reduced persistency. 
The multiparous study bears similarities to the 
literature by Bouallegue et al. (2013). According 
to the positive phenotypic connection, persistency 
is higher in cows that have a slower rate of drop in 
milk yield after peak. The findings of Kamidi, 
(2005) are consistent with the data shown in 
Table 2 Persistency percentage. According to these 

persistency estimates, Sudanese cows that give birth 
in the warm seasons have a similar persistency to 
those that give birth in the cold seasons (winter 
and autumn).
Contrary to what he found (Suresh Jingar et al. 
2014); the fourth parity cows produced the highest 
milk yield when compared to the first, second, and 
third parity cows. Contrary to our findings, earlier 
lactation curve research (Torshizi et al. 2019) revealed 
that the lactation curves of cows in the first and later 
parities had different shapes, with the multiparous 
producing more milk at peak than primiparous. 
In Appuhamy’s (2006) study, the lactation curves 
of primiparous cows with high, average, and low 
persistency showed entirely distinct shapes; for 
example, very persistent cows produced more 

Table 2: Last square Mean persistency percentage period milking of effect Parity order and calving Gender in 
crossbred cows

Traits

Parity order Gender calving 
Multiparous Primiparous Female Male
*% Persistency Persistency%*

N 16 12 13 15
Month 1 101.17±3.59 101.73±2.9 99.95±1.41 102.50±1.31
Month 2 140.32±8.10b 162.67±9.09a 126.24±18.88b 168.93±17.71a

Month 3 111.86±19.66b 115.20±18.80a 117.72±12.16b 131.98±12.97a

Month 4 99.36±3.31 100.40±2.69 99.69±1.30 99.55±1.22
Month 5 96.62±2.85 97.56±3.00 97.50±1.24 96.96±1.16
Month 6 93.39±1.42 94.49±1.43 93.86±0.61 93.73±0.58
Month 7 88.00±3.14 86.12±3.15 88.21±1.36 86.83±1.28
Month 8 81.73±3.68 76.76±3.67 81.69±1.59a 76.15±1.49b

Month 9 77.93±4.37 72.71±4.36 77.83±1.89a 71.76±1.77b

*Persistency % = (Milk L at later test / Milk L at earlier test) * 100; a,b Means in same row and breed within a factor carrying different 
superscripts differ (p<0.05).

Fig. 2: Persistency curve production milk with effect Parity order (multiparous and primiparous) in crossbred cows
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milk at the beginning of lactation and less at 
the conclusion. The lactation curve is flatter in 
primiparous individuals, indicating the highest 
persistency; in multiparous individuals, persistency 
diminishes. Accordingly, persistence will decline 
as parity number increases (Weller et al. 2006). 
This Fig. 2 shows that within multiparous cows, 
persistency decreases compared to primiparous. 
This is consistent with what I found (Torshizi and 
Mashhadi, 2016) in Iranian Holstein Dairy Cows.
The gender calving of crossbred cows had a 
significant (P<0.05) effect in months two and third 
in the persistency of milk production, the highest 
lactation persistency (168.93 and 131.98%) was 
observed in cows giving birth to males, compared 
to the cows giving birth to females, which reached 
(126.24 and 117.72%). respectively, Table 2 and Fig. 
(3). Then, a period of persistence continued in 
the mid-lactation period without any significant 
differences between cows giving birth to males, 
compared to the cows giving birth to females. In 
the late lactation period, it became clear that there 
was significance non-statistical as they were higher 
in the cows giving birth to females, as shown in 
Table 2 and Fig. 3.
While we did not find any researchers who 
addressed the effect of gender of calving (Female 
and Male) on the effect of the persistency 
percentage period milking. Therefore, according to 
my knowledge and simple research experience, this 
is the first study.

CONCLUSION
The significant differences (P<0.05) in the 
percentage of persistence in milk production were 
high between the lactation stages (early, Midem, 
late). The percentage of persistence peaked in 
the second month (102.14%). Then, there was a 
gradual decrease from the third, fourth, and fifth 
months, then increased again in the sixth month 
(96.07%) of production. Dairy crossbred cows have 
a lactation curve that begins with the initial milk 
yield, increases until the peak of lactation, and then 
declines until the cow dries out. The parity order 
of crossbred cows had a significant (P<0.05) effect in 
months two and three in the persistency percentage 
of milk production; the highest lactation persistency 
(162.67 and 115.20%) was observed in primiparous 
cows, compared to the multiparous cows, which 
reached 140.32 and 111.86%, respectively. The 
calving of the gender of crossbred cows had a 
significant (P<0.05) effect in months two and third 
in the persistency of milk production, the highest 
lactation persistency (168.93 and 131.98%) was 
observed in cows giving birth to males, compared 
to the cows giving birth to females, which reached 
(126.24 and 117.72%), respectively. For optimal milk 
production and efficiency, cows with high lactation 
persistency are preferred.
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