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Effect of Calving Season and Parity on Productivity, Post-partum 
Reproductive Parameters and Disorders, and Economic Indices in 
Holstein Cows Kept Under Subtropical Conditions in Egypt

This research aimed to study the effect of calving season and parity on productivity, post-partum reproductive 
performance, disorders, and economic impact in Holstein cows kept under subtropical Egyptian conditions. 
Lactation and health records of high-yielding cows (500 records) in a commercial dairy herd covering the 
period between 2020 and 2021 were obtained. The studied productive parameters were average daily milk 
yield (DMY), dry matter intake (DMI), and feed conversion efficiency (FCE) and the reproductive measures 
were the number of heats, number of services per conception (NSC), days to first heat (DFH), days to first 
service (DFS), and days open (DO). Summer calvings were associated significantly (P<0.05) with a decline in 
DMY and DMI (31.8 kg and 22.7 kg, respectively) compared to winter calvings. Cows that calved in summer 
had significantly higher (P<0.05) NSC and longer DO (3.44, and 199.3 d, respectively) and also had a higher 
incidence of endometritis than winter calvings. First parity cows had significantly (P<0.05) lower (DMY and 
DMI) and higher (NSC and DO) than those in higher parities. Parity has no significant effect on the incidence 
of post-partum ovarian disorders. The economic losses from disease treatments recorded the highest value in 
summer calving (13280 LE/100 head) and primiparous cows (8218.01 LE/100 head). Revenue and profit/cost 
ratio were higher in winter calvings and pluriparous cows. In conclusion, good management, suitable nutrition 
during different parity and seasons also intensive cooling systems during the summer season should be applied 
for improving the productivity, fertility, and the economic impact on Holstein farms.
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INTRODUCTION

Holstein cows are the main dairy animals in Egypt that mainly 
provide milk (Ghoneim et al., 2018). In the last two decades, the 
number of Holstein herds had enlarged in the governmental or 
profitable farms through Europe and USA importation (Oltenacu 
and Broom, 2010). It is important to comprehend the physical 
and environmental aspects affecting the performance of the ex-
otic Holstein dairy cows to advance their productivity. Mostly, 
a cow’s genetic makeup determines physical factors. However, 
compared to physical aspects, environmental factors are more in-
tricate and potent in cow production and reproduction (Kadzere 
et al., 2002). The parity of calving (Cabezas-Garcia et al., 2021), 
age at first calving (Do et al., 2013), and calving season (Tao et 
al., 2020) are just a few examples of environmental factors. Dairy 
cow fertility is declining globally as cows with higher milk out-

put have the highest rates of post-partum infertility (Evans and 
Zeng, 2017). Reproductive parameters in dairy farms have a ma-
jor role in the cost-effectiveness of a dairy project (El-Tarabany 
and El-Bayoumi, 2015) like days open (DO) which are days from 
calving to the conception or from calving to culling for those 
cows failing to conceive. The DO should be within the average of 
80-85 days for giving a calf every year (Mohammed, 2017). Ad-
ditionally, an increase in the number of services per conception 
(NSC), which has a detrimental effect on farm productivity and 
typically leads to culling from the farm (Hossein-Zadeh, 2013), is 
a sign that there may be issues with the cow reproductive system. 
The principal reproductive problem of high milk-producing cows 
is the number of days between calving and the first service (DFS) 
(López-Gatius, 2003). To have a calf every year, timely ovarian 
rebound and uterine involution are important. Fertility param-
eters are affected by ovarian and uterine disorders. Postpartum 
disorders lower the rate of pregnancy, which ultimately results in 
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culling from the farm. High milking cows frequently experience 
post-partum ovarian affections such as anestrous after calving, 
which prolongs the calving interval (López-Gatius et al., 2001). 
This problem is attributed to either silent heat or failure of the 
cows to restart cycling after calving (smooth inactive ovary). A 
smooth inactive ovary (SIO) is associated with no estrus and no 
corpora lutea (Senosy and Osawa, 2013). Cows can persist acy-
clic due to cystic ovarian diseases (COD) (Madhuri et al., 2017). 
These ovarian disturbances may be due to the secretion of pro-
lactin which inhibits the pituitary gland from secretion of gonad-
otropins, leading to delay in ovulation or disturbance in ovulation 
(Gossen and Hoedemaker, 2006). Fertility is mainly affected by 
uterine disorders such as endometritis; about 20% of cows are af-
fected by endometritis within 21 days post-partum (El-Rheem et 
al., 2019). These variables determine whether the calving interval 
is shorter or longer (El-Tarabany and Nasr, 2015). Subsequently, 
these factors affect the cost of rearing the animals (Nor et al., 
2015). The veterinary treatment and drugs expense, replacement 
costs also more or less calves being born (Oudah et al., 2001). 
Therefore, crucial information is periodically required to optimize 
the productive and reproductive performance of the Holstein 
breed in Egypt. These evaluations may improve the formulation 
of preventative actions to avoid financial losses. It is crucial to 
study factors that influence the production and reproductive per-
formance of Holstein cows because of the dairy industry’s central 
position in the national economy. The goal of the current study 
was to assess the effects of calving season and parity on the pro-
ductive performance, post-partum reproductive parameters, and 
disorders in highly producing Holstein cows and their economic 
impact under subtropical Egyptian conditions

MATERIALS AND METHODS

Ethical approval

This study was approved by Alexandria university’s Institu-
tional Animal Care and Use Committee (permit # 2022/ 014/121).

Animals and farm management 

Cows used in this study belonged to a commercial dairy herd 
(Delta Misr group) located in El-Khatatba 30°21′00″N 30°49′00″E, 
El Menoufia Governorate, Cairo-Alexandria desert road in the 
North of Egypt under subtropical conditions with humid sum-
mers and mild winters. Cows were held in free-stall shads with a 
concrete floor throughout the entire year. They were given a total 
mixed ration (TMR) twice daily. They were fed 2 different rations 
according to the stage of lactation, with an immediate postpar-
tum diet (fresh ration) fed between 1 and 21 days in milk (DIM) 
(diet 1) and a lactating diet for the remainder of lactation (diet 2). 
The two rations were designed to meet National Research Coun-
cil (NRC, 2001) requirements. Ingredients and Chemical Compo-
sition of the total mixed ration (on a dry matter basis) used for 
lactating Holstein cows are shown in Table 1. All animals had free 
access to water. Early rectal examination was done four weeks 
post-partum for clinical examination of the uterus: (normal or af-
fected by endometritis). The ovarian examination was done twice 
on day 40 and day 50 post-partum for detection of COD by using 
B mode ultrasound 9 MHz linear array (Sonoscape-A5V, Shen-
zhen, China). The cows who were not observed in estrus 40 days 
post-partum were examined twice at 11 days apart and those 
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Table 1. Ingredients and chemical Composition (on dry matter basis) of the total mixed ration used for lactating Holstein cows.

Feedstuff Diet 1 (1- 21 days postpartum) (fresh ration) Diet 2 (21 days to remainder of lactation)

Corn silage 25 25.5

Berseem hay 9.5 10.2

Wheat straw 5.2 8.6

Yellow corn 26.2 26.6

Corn gluten feed 3.5 3.1

Dried distillers grains (DDG) 3.5 3.1

Soybean meal (SBM) 19.8 16.3

Cotton seed meal (CSM) 3.7 3.1

Protected fat 0.9 0.8

Limestone 0.8 0.8

Di-calcium-phosphate 0.2 0.2

Sodium bicarbonate 0.5 0.5

Sodium bentonite 0.5 0.5

Nacl 0.6 0.6

Vitamins and trace minerals premix* 0.1 0.1

Total 100 100

Calculated analysis**:

TDN % 75 73.2

Crude protein % 18 16.2

Calcium % 0.7 0.7

Phosphorus % 0.4 0.4

Acid detergent fiber (ADF) % 17.5 19.1

Neutral detergent fiber (NDF) % 29.9 32.6

Non-fiber carbohydrate (NFC) % 37.2 36.5

*Containing (g/kg of mix dry matter (DM)): Zn, 24; Fe, 24; Cu, 12.8; Mn, 24; I, 1.44; Co, 0.32; Se, 0.32; 16M IU of vitamin A; 3.2M IU of vitamin D3; and 48 K IU of vitamin E. **Calculat-
ed according to the feed composition tables given in NRC (2001)
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showing no follicles or corpus luteum were considered SIO. Estrus 
detection was practiced by SCR sense Flex Neck Tag (Indira et al., 
2020). Cows were inseminated almost 50 to 60 days postpartum. 
They were artificially inseminated by a veterinarian using frozen 
semen 12 h. from the start of the heat. Pregnancy diagnosis was 
done by ultrasound using a rectal probe around 27-30 days post 
service. Non-pregnant cows were re-inseminated according to 
an ovarian structure using Ovsynch synchronization (injection of 
gonadotropin-releasing hormone (GnRH), and prostaglandin F2α 
(PGF2α) 7 days later then GnRH after 48 h with timed insemina-
tion) (Hall et al., 2009) or by PGf2α injection then blind insemina-
tion 72 h. after injection (Abdel-Khalek et al., 2012).

Data and variables

The Lactation and health records for the period of Septem-
ber 2020 to August 2021 were obtained from the herd manage-
ment software (Dairy Comp305, Valley Ag Software, Tulare, CA). 
Cows were divided into two groups based on how much milk 
they produced (high, herd average + 0.5 standard deviation (SD) 
and low, herd average - 0.5 SD). Only the highly producing cows 
(500 records) were included in the analysis and those of low milk 
yield were excluded. The productive parameters considered were 
average daily milk yield (DMY), dry matter intake (DMI), and feed 
conversion efficiency (FCE). Cows were milked by the DeLaval 
milking parlor three times/day each eight-hour intervals. The re-
corded daily milk yield throughout the experimental period was 
used to detect the average daily milk production. The amount 
of Total mixed ration (TMR) offered daily was adjusted to allow 
for 10% refusals from the previous day, amounts offered and re-
fused were recorded each day. The daily DMI was calculated by 
subtracting the refused from the offered feed. FCE was calculat-
ed as milk production (kg/day) divided by DMI (kg/day) (Berry 
and Crowley, 2013). The studied reproductive parameters were a 
number of detected heats, NSC, days to first heat (DFH), DFS, and 
DO. The recorded data included cows positive for reproductive 
disorders with one or more of the following cases: endometri-
tis, SIO, and COD. Cases with difficult calving, retained placen-
tal, abortions, and septic metritis were excluded from the study. 
Endometritis included any case of endometritis with abnormal 
secretion or pyometra. Cows affected with luteal and follicular 
cysts were selected and grouped in this study as COD. The inde-
pendent variables affecting productive performance, and repro-
ductive parameters and disorders were the same. The selected 
cows were 2-5 years of age, and the body condition score was 
on average 3-3.5 (scale of 1= thin to 5 = fat) (Garnsworthy and 
Topps, 1982).

Economic indices
 
A partial budget was developed for evaluating costs and rev-

enues analysis among different calving seasons and parities by 
using specific inputs from each Holstein cow. Cost analysis in-

cluded treatment costs (veterinary costs, drugs) and DMI costs, 
the remaining inputs were kept constant. Revenue analysis in-
cluded milk revenue (DMY) that was calculated by multiplying 
DMY/cow by the average milk price. For evaluation of the eco-
nomic impact of calving season and parity on DMY and DMI, the 
following formula was used: Daily revenue = DMY × Average milk 
price, Daily costs = DMI × Average ration price, Daily profit = 
DMY revenue- DMI costs, Profit /cost ratio = Daily profit/DMI 
costs. Where: DMY (Kg/cow), Average milk price (LE/Kg), DMI (Kg/
cow/day), and Average ration price (LE/Kg). While the economic 
losses from disease incidence were calculated by the following 
formula: Diseases losses / 100 head= treatment costs (cow/ LE) 
X disease incidence %. Furthermore, total disease losses due to 
season and parity were calculated by the following Formula: Total 
losses / 100 heads = losses from endometritis + losses from SIO 
+ losses from COD. 

Statistical analyses of data

For estimating the effect of different calving seasons (CS) and 
different parity on the productive traits of Holstein dairy cows, 
statistical analysis was performed by SPSS/PC+ “version 25” 
based on the following linearity model: Yijk = μ + Sj + Pk + eijk

 Where: Yijk = dependent variables (DMY, DMI, FCE) μ = over-
all mean, Sj = effect of calving season ( j = winter (September to 
February); summer (March to August), Pk = effect of Parity (k= 
first parity; second parity), eijk = the random error.

Furthermore, results were evaluated by SPSS/PC+ “version 
25” for estimating calving season and parity effect on the repro-
ductive performance of Holstein dairy cows based on the

following linearity equation: Yijk = μ + Sj + Pk + eijk
Where: Yijk = dependent variables (number of heat, NSC, DFH, 

DFS, DO) μ = overall mean, Sj = calving season effect (j = winter 
(September to February); summer (March to August), Pk = Parity 
effect (k= primiparous, multiparous), and eijk = the random error. 
Moreover, Data were analyzed for estimation of the incidence 
of reproductive diseases by SPSS/PC+ “version 25” (chi-square 
test). Differences among variable means were tested significantly 
using Duncan’s multiple range procedure (SPSS, Version 25) at 
5% probability levels. 

RESULTS

Effect of calving season on the post-partum productive and repro-
ductive parameters and disorders

Effect of calving season on the production and post-partum 
reproductive parameters of Holstein cows are presented in Table 
2. Cows that calved in summer significantly (P < 0.05) had the 
lowest DMY (31.8 kg (, DMI (22.7 kg), and FCE (1.39) compared to 
winter calvings. Summer calvings significantly deteriorated DMY, 
DMI, and FCE by about 25.5%, 17.8%, and 10.3% respectively, 
compared to winter calvings. Cows that calved in summer were 
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Table 2. Effect of calving season on production parameters and post-partum reproductive performance of Holstein cows.

Calving
Season N

Productive performance Reproductive parameters

DMY (kg\day) DMI
(kg\day) FCE heats No. NSC DFH DFS DO

Winter 322 42.8±0.28 a 27.6±0.36 a 1.55±0.04 a 3.53±0.17 b 2.76±0.11 b 64.5±0.99 a 77.7±2.69 b 159.9±7.07 b

Summer 145 31.8±0.33 b 22.7±0.96 b 1.39±0.01 b 4.73±0.27 a 3.44±0.18 a 66.5±2.70 a 94.5±5.46 a 199.3±9.50 a

*Means within the same column bearing different superscripts are significantly different at (p<0.05).
DMY: Average daily yield; FCE: Feed conversion efficiency; DMI: Dry matter intake; NSC: Number of services per conception, DFS: Days to first service, DFH: Days to first heat, DO: days 
open.
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significantly superior (P < 0.05) in the number of detected heats 
till conception, NSC, DFS, and DO (4.73, 3.44, 94.5, and 199.3 re-
spectively) compared to winter calvings. On the other hand, there 
was no significant difference in DFH between cows that calved in 
winter (64.4) and summer calvings (66.4). The economic impact 
of calving season on DMY, DMI, daily profit, and profit cost ratio 
was calculated in Table 3. Return from DMY was higher in winter 
calving cows (363.5 L.E./cow) compared to summer calving cows 
(278.6 L.E/cow). DMI costs were higher in winter calving cows 
(138.1 L.E./cow/day) than in summer calving (124.9 L.E./cow/day). 
Daily profit recorded the highest value in winter calving cows 
(225.4 L.E./cow). Also, the profit cost ratio was higher in winter 
calvings.

Table 4 demonstrates the impact of calving season on post-
partum reproductive problems. The summer calvings had a sig-
nificantly (P < 0.05) higher incidence of endometritis, SIO, and 
COD (19.4, 22.9, and 18.8%, respectively) than winter calvings 
(12.8, 3.12, and 11.8%, respectively). The economic losses from 
diseases under investigation were calculated in Table 5. Summer 
calving cows recorded higher losses from disease treatments 
(13280.23 LE/100 head) than winter calving cows (5668.7 LE/100 
head).

Effect of parity on the post-partum productive and reproductive 
parameters and disorders

The impact of parity on the productive and reproductive per-
formance of Holstein cows is shown in Table 6. The first pari-
ty cows significantly had the lowest (P < 0.05) DMY (32.9 kg), 
DMI (23.3 kg), and FCE (1.42) compared to the pluriparous cows. 
Multiparous cows significantly improved DMY, DMI, and FCE by 
about 21.2%, 10.5%, and 9.1% respectively, compared to win-
ter calvings. The primiparous cows had a significantly higher 
(P<0.05) number of detected heats, NSC, and DO (4.78, 3.10, and 
190.3, respectively) than those in higher parities. Meanwhile, the 
multiparous cows had longer DFH (68.5) compared to first parity 
cows (59.5). On the other hand, there was no significant differ-
ence in DFS between the primiparous and multiparous cows. The 
economic impact of parity on DMY, DMI, daily profit, and profit 
cost ratio was recorded in Table 7. Pluriparous cows reported a 
higher return from DMY (342.4 L.E./cow) than primiparous (282.5 
L.E./cow). DMI costs were higher in pluriparous cows (134.8 L.E./
cow/day) than in primiparous (122.0 L.E./cow/day). Daily profit 
recorded the highest value in pluriparous cows (207.5 L.E./cow). 
Furthermore, the Profit /cost ratio was superior in pluriparous 
cows (1.54).

Table 3. Economic impact of calving season on DMY, DMI, and daily profit/cow.

Item
DMY DMI

Daily profit /
LE /cow

Profit/
Cost ratioAmount /kg/

day Price /kg/L.E Return /LE/day Amount (kg\
day) Price /kg/L.E Cost /LE/day/

cow

Calving season
Winter 42.8 8.5 363.5 27.6 5 138.1 225.4 1.63

Summer 31.8 8.75 278.6 22.7 5.5 124.9 153.8 1.23

DMY: Average daily yield; DMI: Dry matter intake

Table 4. Effect of calving season on the incidence of some post-partum reproductive disorders (endometritis, SIO, and COD) in Holstein cow.

Calving 
season

Diseases

Total animals no.Endometritis SIO COD

No. % No. % No. %

Winter 41 12.8b 10 3.12b 38 11.8b 321

Summer 28 19.4a 33 22.9a 27 18.8a 144

Total 69 14.8 43 9.25 65 13.9 465

X2= (2.31); * Significant at (p<0.05). SIO: Smooth inactive ovary; COD: Cystic ovarian disease.

Table 5. Effect of calving season on the economic losses of post-partum disorders in Holistein dairy cows. 

Item
Endometrities SIO COD

Total losses 
(LE/100head) Treatment costs 

(LE/head) % Treatment costs 
(LE/head) % Treatment costs 

LE/head) %

Calving season
Winter 283 12.77b 207 3.12b 119 11.84b 5668.71 b

Summer 305 19.4a 219 22.92a 125 18.75a 13280.23 a

SIO: Smooth inactive ovary ; COD: Cystic ovarian disease

Table 6. Effect of parity on production parameters (DMY, DMI, and FCE) and post-partum reproductive performance (heat NO., NSC, DFH, DFS, and DO) of 
Holstein cows (Mean±SE).

Parity No.
Productive performance Reproductive parameters

DMY (kg\day) DMI (kg\day) FCE heats No. NSC DFH DFS DO

Primiparous 177 32.9±0.27 b 23.2±0.25 b 1.42 ±0.09 b 4.78±0.30 a 3.10±0.18 a 59.5±1.30 b 86.9±4.42 a 190.4±10.02 a

Multiparous 290 39.8± 0.36 a 25.7±0.23 a 1.55 ±0.05 a 3.36±0.13 b 2.88±0.11 b 68.5±1.49 a 80.4±3.05 a 160.5±6.90 b

Means within the same column bearing different superscripts are significantly different at (p<0.05).
DMY: Average daily yield; FCE: Feed conversion efficiency; DMI: Dry matter intake; NSC: Number of services per conception, DFS: Days to first service, DFH: Days to first heat, DO: days 
open.
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The effect of parity on post-partum reproductive disorders 
is presented in Table 8. The pluriparous cows had a significant-
ly lower incidence of endometritis (14.2%) compared to the first 
parity cow (15.8%). However, the incidence of SIO and COD 
wasn’t significant between the primiparous (9.03 % and 14.1 %, 
respectively) and multiparous cows (9.4 % and 13.9 %, respective-
ly). Economic losses from diseases presented in Table (9) show 
that the primiparous cows recorded the highest value (8218.01 
LE / 100 head).

DISCUSSION

Climatic changes during different seasons of the year as well 
as nutritional management during the post-partum period might 
severely affect productivity and the economic impact in Holstein 
herds. The obtained data indicated that the DMI of summer 
calvings was lower than winter calvings which reflected in low-
er milk production in summer and, significantly harmed FCE in 
summer, these results agreed with Tao et al., (2020), and could be 
explained by the effect of heat stress on cows in the form of high 
environmental temperature; therefore, to minimize the metabolic 
heat production the animals’ feed intake was decreased. The low-
er feed intake resulted in decreased mammary blood flow, indi-
cating a limit to udder development, metabolism, milk synthesis, 
and decreased milk output (Rodrigues et al., 2019). The lower 
DMI is reflected in lower protein, energy, vitamins, and miner-
als intake and negative effects on production and reproduction. 
The economic analysis revealed a significant increase (P< 0.05) 
in DMI costs for winter calvings, which was attributed to increase 
average feed intake in winter season. Despite higher feed intake 
costs in the winter, there was a superior increase in daily profit 
and profit cost ratio compared to the summer calvings, though 
these differences may be explained by seasonal variations in milk 
prices and volume of milk sold. Similar results were recorded by 
Mohammed (2017). Hassan et al. (2017) found that winter calv-
ings were superior in feed costs, net profit, and profit cost ratio 

to summer calvings. These fluctuations in net profit may have 
been caused by changes in feed material availability or cost, milk 
pricing, or sales volumes. It is possible that seasonal factors con-
tributed to the fact that cows calved in winter produced more 
milk than those that calved in summer (Ramadan and El-Tahawy, 
2014).

In this study, the average number of heats and NSC were 
significantly (P<0.05) higher in summer calvings than in winter 
calvings. This result agreed with Khodaei-Motlagh et al. (2011). 
However, Kassab and Salem (1993) found no significant differ-
ence in NSC between different seasons. The obtained result re-
vealed that average interval of DFH in summer was longer than 
in winter calvings but not statistically significant. In the same line, 
Kornmatitsuk et al. (2008) reported that ovulation and ovarian 
resumption of lactating Holstein cows calved during the cold sea-
son were higher than cows calved during the warm season. How-
ever, Sattar et al. (2005) reported that the DFH of Holstein cow in 
the winter season was longer (136.4 days) than in summer (96.0 
days) in Pakistan. On the other hand, Kassab and Salem (1993) 
demonstrated that the calving season had an insignificant impact 
on the first heat. The average interval of DFS of summer calvings 
was significantly (P<0.05) longer than in winter calvings. This re-
sult was consistent with the findings of Hammoud et al. (2010) 
who found that DFS was significantly longer in the spring season 
(91.7) than in winter (84.3). While Kassab and Salem (1993) re-
ported that calving season had no significant effect on DFS. In 
the current investigation, the average DO in cows calved in the 
winter season was significantly (P<0.05) shorter than in summer 
calvings. This result was in linearity to Ozcelik and Arpacik (1996). 
However, Sattar et al. (2005) reported that the average DO was 
significantly higher in winter than in humid hot summer. While 
El-Barbary et al. (1992) reported that the calving season had no 
significant influence on DO. The incidence of endometritis was 
significantly (P<0.05) higher in summer calvings than in winter 
calvings. This finding agreed with DuBois and Williams (1980). 
However, Ghanem et al. (2002) found that the incidence of en-
dometritis was greater in the cows calved in autumn, winter, and 
spring than in summer calving. Result from this study may be due 

Table 7. Economic impact of parity on DMY, DMI and daily profit/cow.

Item
DMY DMI

Daily profit /
LE /cow

Profit/Cost 
ratioAmount /kg/

day Price /kg/LE Return/LE/day Amount (kg\
day) Price /kg/L.E Cost /LE/day/

cow

Parity
Primiparous 32.9 b 8.6 282.5 b 23.2 5.25 122.0 b 160.5 b 1.32 b

Pluriparous 39.8 a 8.6 342.4a 25.7 5.25 134.8 a 207.6 a 1.54 a

DMY: Average daily yield; DMI: Dry matter intake

Table 8. Effect of parity on the incidence of some post-partum reproductive disorders in Holstein cows

Parity

Diseases Total animals
No.Endometritis SIO COD

No. % No. % No. %

Primiparous 28 15.8a 16 9.03a 25 14.1a 177

pluriparous 41 14.2b 27 9.38a 40 13.9a 288

Total 69 14.8 43 9.25 65 13.9 465

X2= (8.03); * Significant at (p<0.05);  SIO: Smooth inactive ovary; COD: Cystic ovarian disease

Table 9. Effect of parity on the economic losses of post-partum disorders in Holistein dairy cows.

Item
Endometrities SIO COD

Total losses 
(LE/100head)Treat. costs (LE/

head) % Treat. costs (LE/
head) % Treat. costs (LE/

head) %

Parity
Primiparous 289 15.82a 213 9.03a 122 14.12a 8218.01 a

Pluriparous 289 14.23b 213 9.38a 122 13.88a 7803.77 b

SIO: Smooth inactive ovary; COD: Cystic ovarian disease
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to heat stress that impairs immunity functions in lactating cows 
(Dahl et al., 2020). Heat stress has an impact on the intrauter-
ine environment because it causes a decrease in uterine blood 
flow and a rise in uterine temperature (Ealy et al., 1993). Sum-
mer-calving cows had a significantly (P<0.05) greater incidence 
of SIO than winter-calving cows. Similar findings were reported in 
dairy cattle (Abdoon et al., 2020). While Roth et al. (2000) report-
ed that fertility didn’t affect by seasonal variation. In the present 
study, summer calvings had a higher significant effect on the in-
cidence of COD. A similar result was reported by López-Gatius 
et al. (2002). While Cattáneo et al. (2014) concluded that more 
cases of COD appeared during winter. However, Ashmawy et al. 
(1992) reported an insignificant effect of season on the incidence 
of COD in Guernsey and Holstein cows. Losses from reproductive 
diseases significantly increased (P< 0.05) in summer calving cows, 
which was attributed to increased incidence of post-partum re-
productive diseases in summer calvings and differences in treat-
ment costs. This was in line with Shehab-El-Deen et al. (2007). 

Subsequently, from the current investigation, it has been 
found that the number of heats, SC, DFS, DO, the incidence of 
endometritis, SIO, COD, and economic losses from reproductive 
diseases were significantly higher in summer calvings than in 
cows calved in the winter season. This may be due to the effect 
of climatic variations, the differences in the photoperiod between 
different seasons, and feeding regimes (Morrell, 2020). The repro-
ductive performance may potentially be significantly impacted by 
the rise in global temperature (Walsh et al., 2019). Because lac-
tating dairy cows have high metabolic rates, their reproduction is 
extremely vulnerable to heat stress (Hansen, 2020)., In Egypt, the 
highest environmental temperature in the summer season com-
pared with other seasons of the year. Heat stress causes failure to 
conceive and/or failure to maintain pregnancy so needs frequent 
service (Hammoud et al., 2010). Heat stress disrupts the release of 
steroid hormones from medium- and large-sized follicles (Roth et 
al., 2001). Thus, exposure to heat stress in the summer may de-
crease follicular function, delay ovarian resumption (Senosy and 
Osawa, 2013), and reduce the immunity of high lactating cows 
(Dahl et al., 2020). 

Cow’s parity is one of the principal factors affecting produc-
tivity, fertility parameters, and disorders. Considering the effect 
of parity on the productive performance of Holstein cows, the 
present study indicated that first parity cows significantly had the 
lowest (P< 0.05) DMY, DMI, and FCE compared to higher parities. 
These results agreed with Reshalaitihan et al. (2020). Subsequent-
ly, the economic evaluation showed that pluriparous cows had 
the highest DMY, DMI, Daily profit, and profit-to-cost ratio. The 
same result was concluded by Bashir et al. (2014) who found that 
high milk production often required more costly feed. This might 
be referred to that first-lactation heifers had smaller rumen ca-
pacity and immediately restoring this capacity after calving was 
difficult meanwhile, multiparous cows had higher feed intake ca-
pacity so ate higher (Jensen et al., 2015). According to Walter 
et al. (2022), morphological changes in primiparous cows arise 
from growth, the first gestation, the maturation of the mamma-
ry glands, the beginning of lactation, and competition for social 
dominance. Soonberg et al. (2021) reported that the socialization 
of primiparous cows with their multiparous counterparts caused 
a decrease in dry matter intake, which led to a lack of energy, 
reduced milk output, and health problems (Cabezas-Garcia et al., 
2021). 

In the current study, the number of heats and SC was signifi-
cantly higher in first parity cows than in higher parities. As well 
as Kumar and Bhat (1979) reported that heifers required more 
NSC than cows. Cielava et al. (2017) reported that the first parity 
was significantly lower in NSC than the second parity of Holstein 
dairy cattle in the Latvia Republic. Sattar et al. (2005) reported a 
non-significant difference between the first and second parity in 
NSC. In the present investigation, the difference was slight but 
significant in DFH and not significant in DFS. These results were 
in agreement with Sattar et al. (2005) who reported no significant 
difference between parity in the average DFS of Holstein cows. 

While others found a significant effect of parity on DFS interval 
in crossbred cows (Rafique et al., 2000) and purebred Friesian 
cows (Hammoud et al., 2010). The average interval of DO in the 
first parity cows was significantly longer than in the higher parity 
cows. This result was consistent Mureda and Zeleke (2007) not-
ed that the average interval of DO of the first parity was longer 
(202.3 days) than in the second parity (185.9 days) of crossbred 
cows in Ethiopia. While El-Barbary et al. (1992) and Sattar et al. 
(2005) observed that parity had no significant effect on DO. The 
length of DO in dairy cows was affected by many factors (such 
as silent or missed estrus, feeding season, and milk production 
(Sammad et al., 2020). 

From the current study, the incidence of endometritis in the 
first parity group was significantly (P<0.05) greater than in ad-
vanced parities cows, consequently the total economic losses of 
the first parity were higher than the advanced parities. Finding 
from the current study was in agreement with Ghanem et al. 
(2002) who found that the first parity cows had the highest risk of 
endometritis. Others found no significant effect of parity on the 
incidence of endometritis (Fleischer et al., 2001). On contrary, Lee 
and Kim (2006) support the hypothesis of increasing the risk of 
endometritis with advancing parity. Our result may be attribut-
ed to the primiparous cows being more prone to the incidence 
of still-birth which considers one of the causes leading to endo-
metritis (Markusfeld, 1984). Also, it’s well known that first parity 
cows need birth help and interference more than advancing par-
ity (Ghanem et al., 2002). Parity had no significant effect on the 
incidence of SIO and COD. While Lee and Kim (2006) found that 
first parity cows had a reduced incidence of COD than cows with 
advancing parities. Ashmawy et al. (1992) and Nelson et al. (2010) 
found that parity increased the incidence of COD. 

This study approved that the post-partum reproductive per-
formance of the higher parity cows was better than the first parity 
cows such as lower number of SC, shorter DO, less incidence of 
endometritis, and fewer economic losses. That may be due to the 
variations in management systems and environmental conditions 
among parities. Additionally, in this dairy farm, the primiparous 
and pluriparous cows were fed the same ration, which may not be 
suitable for the first parity cows’ needs as they suffer from more 
negative energy balance (NEB) because they consume less feed 
and need extra energy requirements for growth in addition to 
lactation (De Vries et al., 1999). NEB in the first parity was related 
to delayed intervals to the first ovulation (Wathes et al., 2007) as 
NEB decreases postpartum pulsation of LH so the resumption of 
ovarian rebound delays (Uppal et al., 2021).

CONCLUSION

According to the results of the current study, summer sea-
son has a negative impact on postpartum productive and re-
productive performance, and it is associated with a higher inci-
dence of reproductive disorders and greater economic losses in 
high-yielding Holstein cows raised in subtropical Egypt. Multip-
arous cows outperform first parity cows in terms of productivi-
ty and reproduction, have a reduced incidence of post-partum 
reproductive disorders, and generated higher daily profits. We 
recommend using an effective cooling system throughout the 
hot summer months. To decrease the negative effects of these 
problems, feeding schedules must correspond with the calving 
season, and management strategies must be justified.
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