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Abstract

This study aimed to investigate the effect of climatic factors, including temperature-humidity index (THI) and rainfall level (RFL) regarding the
parity on the incidence of mastitis, milk yield, and composition in Holstein cattle in Egypt. A total of 2496 lactating cows were used from
different 4 dairy farms located in Egypt. One hundred dairy cows were selected from each dairy herd for detection of the effect of different
climatic factors and parity on milk composition and somatic cell count (SCC).The data grouped according to parity into 1, 2, and >2 parity
groups. Also, the animals grouped according to THI into low (<70), medium (70-80), and high (>80) THI level and regrouped according to RFL
into low (<2 mm), medium (2-5 mm), and high (>5 mm) rainfall per month. Obtained results revealed an increase in daily milk yield, milk protein
%, fat %, and SCC with the increase of parity. Also, high THI significantly (p< 0.05) decreased daily milk yield (29.45 kg) and increased SCC
(415 x 103 cell/mL). In high THI and low RFL climatic conditions, multiparous cows were prone to the occurrence of clinical mastitis compared
to primiparous ones (p< 0.001); especially during mid and late lactation stages. In conclusion, high THI and low RFL impaired dairy

performance and increased the frequency of clinical mastitis.
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Introduction

Currently, climatic conditions are important factors that
influence the productive performance and disease incidence of
animals. Dairy cattle are highly sensitive to environmental stresses
as a result of their high metabolic rate due to milk synthesis, which
is equivalent to their production level. In tropical, subtropical, and
semi-arid counties, dairy cattle are subjected to high relative
humidity, ambient temperatures, and solar radiation for long
periods. This reduces the ability of the lactating cow to lose excess
heat, leading to heat stress. Consequently, the animal
develops  several physiological mechanisms to cope with this
stress. However, these responses have negative impacts on the
productive and reproductive performance of the animal.

Rainfall level (RFL) is likely to have implications for livestock
production, principally through its effects on forage and water
resources, land sustainability, and animal health. The extent of these
impacts will depend on how rainfall is expressed in each livestock-
producing region and the specific way in which it will probably affect
both the quantity and quality of livestock production. Reduced
productivity in marginal areas can be predicted and possibly higher

productivity in higher rainfall regions. Linearly, a moderate positive
correlation between the amount of rainfall and the quantity of milk
production was reported in the Mweiga location, Kenya [1].

Clinical mastitis is one of the most serious diseases in dairy farms.
This disease is one of the most costly multifactorial diseases. Many
risk factors could be associated with the occurrence of clinical
mastitis including production stage, lactation number, dairy herd
management, and many environmental factors. Also, the genetic
difference could be observed among mastitis susceptible and
unsusceptible cows. Globally, the prevalence of clinical mastitis is
reported to range between 16 to 48%, while the incidence of
subclinical mastitis is estimated to be from 20 to 80 cases per
100 cows [2].

Holstein breed had a high incidence of diseases including mastitis
rather than low producing breeds, this could be due to the intense
selection pressure for improving milk yield reported that cow costs
between $16.43 and $572.19 due to clinical mastitis incidence.
Besides the economic aspects of mastitis, milk from cattle with
mastitis accidentally can affect human health adversely via transmit
pathogenic microorganisms and antibiotic residues. Climatic factors
such as temperature and humidity besides managerial conditions like
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season number, lactation stage, and frequency may play a significant
role in the frequency of mastitis. Little information is available on the
relationship between the temperature-humidity index (THI) or
rainfall level and milk production, fat, protein contents, and somatic
cell count (SCC). Therefore, this study was conducted to investigate
the effect of parity, THI, and RFL on milk yield and composition as
well as the occurrence of mastitis in Holstein dairy cattle in
Egypt. These relationships would help to apply an effective
general management strategy and mastitis control in dairy herds [3].

Materials and Methods

Ethical statement

Animals were handled and cared according to the guidelines for
the care and use of dairy cattle in researches. All protocols involving
animals in this study were assessed and approved by the Institutional
Animal Care and Use Committee (IACUC), Faculty of Veterinary
Medicine, Sadat City University, Egypt.

Animals

Four lactating dairy herds in a large agriculture company located at
Giza Province, Egypt (latitude of 30° 16" N and longitude 30° 36 E,
43 m above the sea level) used in the present study. The dairy herds
accommodated 2496 Holstein cattle (1stherd=768, 2ndherd=614,
3rdherd=553, and 4thherd=561) with an average milk yield of 9000
liters/season and 2.18 parity numbers (range 1-9 parity). The study
was conducted during the period from June 2019 to November 2020,
with atmospheric temperature, ranging from 17 to 36  C and relative
humidity (Rh %) from 33 to 60%. The dairy animals were followed up
for a complete lactation season. Cows were milked three times/day in
a herringbone milking parlor equipped with automatic take-off
systems and automatic recording systems (ALPRO, DeLaval, Kansas
City, Missouri, USA). Milking practices and utensils management
performed according to the standard management system used for
Holstein dairy herds. The total mixed ration (TMR) was offered for the
dairy cattle twice per day. The ration was adapted for the animals
based upon their milk yield and body condition score. The ration was
blended daily and prepared to match the optimal requirements of the
dairy cows, also evaluated by a wet chemistry method (Table 1) [4].

Diet chemical analysis

Neutral detergent fiber (%) 25.94
Crude protein (%) 15.81
Net energy for lactation (Mcal kg) 18

Table 1: The chemical composition of the ration.

The dry period feeding regime and requirements were adjusted
based on guidelines of the National Research Council (USA).

Cattle housed in free-stall barns with 20% roofed area, open sides,
and sandy floors, and grouped according to their level of milk
production and stage of lactation. Dry cows were kept in a separate
compartment and grouped into two groups (far off and close up). The
dairy females were transferred to a close up group before their
parturition due date by two weeks. All animals within the study were
tested against tuberculosis and brucellosis and free cases were
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confirmed. Also, the dairy females were artificially inseminated after a
voluntary waiting period of 50 days postpartum. The cows fed a total
mixed ration (TMR) twice daily with 18% crude protein content on dry
matter bases. The ration (dry matter/kg per day) was based on corn
silage (14.0), grounded corn (3.0), alfalfa hay (3.0), soybean 46%
(4.0), wheat bran (3.0), dried pulp root (3.25), extruded flaxseed
(1.75), beaker yeast (0.10), and a mineral and vitamin supplement
(Anavite Himix Dairy Cow Premix,ZAGRO Co., Singapore) [5].

Study design and animal grouping

The study was divided into two main divisions; the first
estimated the effect of climatic factors and parity on lactation
performance, milk composition, and SCC, while the second described
the effect of parity on the incidence of mastitis during different THI,
RFL, and lactation stages in all dairy herds involved in the study [6].

The effect of climatic factors and parity on lactation performance,
milk composition, and SCC was done on 400 dairy cows. Where one
hundred dairy animals were randomly selected from each herd
involved in the study. The obtained data were allocated into
three categories according to the lactation parities, as 1, 2, and >2
parity groups. Moreover, the data were classified into three THI
groups, including low (< 70), medium (70-80), and high (>80).
Similarly, 3 RFL groups were recognized based on precipitation level
as <2, 2-5, and >5 mm per month during the year-round.

The effect of the lactation parity on the incidence of clinical
mastitis during different THI, RFL, and lactation stages was
performed on all animals involved in the study (2496 dairy cows).
After detection of the mastitis-affected cases, the mastitic cows were
grouped according to their parity into 1, 2, and>2 parity groups.
Moreover, based on the mastitis attack date, the mastitis affected
cases were grouped according to the stage of lactation into fresh
(0-14 days in milk), early (15-100 DIM), mid (100-200 DIM), and late
(= 200 DIM) lactation stages.

Furthermore, to estimate the effect of clinical mastitis on 305
d milk yield and BCS, thedairy cows were divided into six
groups according to the recurrence of clinical mastitis attacks as 0, 1,
2, 3 4jmes. Animals with incomplete records, affected by other
diseases than mastitis or culled for any other reasons were excluded
from the study [7].

Milk somatic cell count and composition analysis

Dairy cows were milked three times per day with 8 hours interval.
Fresh milk samples were monthly collected from three consecutive
milkings for the determination of SCC (cells/mL) with a fluoroopto-
electronic counter (Fossomatic TM FC, Foss Electric, Hillerad,
Denmark). Then the rest of the milk samples were stored at 4°C with
a preservative (bronopol tablet; D&F Control System, San Ramon,
CA, USA) till evaluation of protein and fat contents with FTIR
spectrophotometry (MilkoScan™ FT 6000, Foss Electric, Hillergd,
Denmark).

Lactation performance and clinical mastitis data

Data of daily milk yield, 305-milk yield (MY), days in milk (DIM),
and paritynumber were collected fromon-farm recording system
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(dairy-Comb). The body condition score (BCS) of the dairy cows
involved in the study was determined at 200 DIM on a 1-5 BCS scale,
where 1=extremely thin and 5=extremely fat.

The dairy herds were subjected to strict milking hygiene practices
and a mastitis control program. Clinical mastitis cases were identified
throughout the appearance of clinical signs via milking
personnel then confirmed by veterinarians. The diagnosis was
confirmed throughout performing the California Mastitis Test for all
suspected cases. The clinical signs including flaked milk, bloody milk
or serous fluid, hotness, redness, hardness of one or more
quarters, and appearance of sharp pain during palpation. Mastitic
animals were subjected to treatment viaintra-mammary
infusionwith an antibiotic formula having spiramycin, neomycin,
and flumethasone after each milking for three successive days.The
data of the mastitic cows were determined, including the animal
identification number, date and recurrence number of the affection,
and DIM for each case.

Climatic data

Meteorological data were obtained daily from the local weather
station (Wadi El  Natrun  station, Egyptian  General
Meteorological Authority, Ministry of Civil Aviation, Egypt). Both
temperature and relative humidity were measured at the farm and
used to estimate the temperature-humidity index (THI). The daily THI
was calculated using the following formula, according to.

THI=(1.8xT+32-[(0.55-0.0055 x RH) x (1.8 x T-26)]

where T=Ambient temperature (°C) and RH=Relative humidity
(%).

Statistical analysis

The parametric data were enrolled in statistical analysis using the
SAS software (2003, SAS Institute Inc., Cary, NC).Monthly data of
each cow (daily milk yield, protein%, fat%, and SCC) were collected
then the temperature, relative humidity, and rainfall values of
the sampling day were estimated using the metrological data.
The percentage data were subjected to Arcsine transformation,
while the SCC data were logarithmically transformed to obtain
normally distributed values. PROC GLM procedure of SAS was
used to examine the effect of parity, THI, and RFLon daily-MY, milk
protein%, fat%, and SCC according to the following statistical model:

Yijkimnop=p+Pi+Tj+Rk+(P*T)l+(P*R)m+(T*R)n+
(P*T*R)0+Eijkimnop

Where p=overall mean; =parity, i=1, 2 and >2; =THleffect,j=low,
medium and high; =RFLeffect, k=low, medium and high;
(P*T)l=interaction effect between parityand THI; (P*R)m=interaction
effect between parity and RFL; (T*R)n=interaction effect between THI
and RFL; (P*T*R)0=interaction effect amongparity,THI, and RFL; and
Eijkimnop=random residual.

Results were expressed as least square means and standard error
of the means (SEM). LSD test was carried out to detect the difference
among means. Moreover, the effect of the clinical mastitis recurrence
on dairy cattle BCS and 305-MY was done using one way ANOVA
procedures of SAS, and the results expressed as the mean and
standard error of means according to the following statistical model:

Yij=p+Mi+Eij
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Where p=overall mean; Mi=mastitis recurrence, i=0, 1, 2, 3, 4 and
>4; and Eij=random residual.

The effect of parity on the clinical mastitis incidence at different THI,
RFL, and stages of lactation was statistically analyzed with the Chi-
square test. Values of P< 0.05 were considered significant (Table 2).

Parameter Parityt
s

1 2 >2 SEM* P-value
Milk yield 29.04b 32.77a 35.34a 1.34 0.05
(kg/day)
Milk protein 3.12¢ 3.21b 3.34a 0.01 0.02
(%)
Milk fat (%) 3.31c 3.37h 3.43a 0.01 0.03
SCC (x103 335¢c 371b 4453 2.58 0.04
cell/mL)**

TParity: 1: First lactation; 2: Second lactation; >2: more than 2 lactations. *SEM: Standard error
of the mean.**SCC: Somatic cell count. a,b,¢ Values within a row with different superscripts differ
significantly at (P< 0.05).

Table 2: Effect of parity on Holstein milk yield, composition,
and somatic cell count.

Results

Impact of parity, THI, and RFL on lactation performance,
milk composition, and somatic cell count

Concerning dairy performance parameters Table 2, it was clear
that milk yield, protein, fat, and SCC were significantly increased with
the increase of the parity number of the dairy cows. Dairy cows of 2
parties or more sustained higher daily milk yield (32.77; 35.34 kg/
day) compared with the young dairy cow (29.04 kg/day) (P=0.05).
Same trend appeared in milk protein%, fat%, and SCC results
(P=0.02; P=0.03; P=0.04). Moreover, different types of
interactions among parity, THI, and RFL possessed no
significant differences in milk yield, milk protein%, fat%, and SCC
results (P>0.05) (Table 3).

Parameter Temperature-humidity index (THI)t
s

Low Medium High SEM* P-value
Milk yield 35.62a 32.08b 29.45¢ 1.22 0.02
(kglday)
Milk protein 3.35a 3.17b 3.15b 0.01 0.01
(%)
Milk fat (%) 3.48a 3.32b 3.31b 0.01 0.01
SCC (x103 347¢ 389b 415a 2.96 0.03
cell/mL)**

TLow: THI less than 70; Medium: THI over 70 and less than 80; High: THI over 80. *SEM:
Standard error of the mean.

**SCC: Somatic cell count. a,b,c Values within a row with different superscripts differ significantly
at (P< 0.05).

Table3: Effect of the temperature-humidity index (THI) on
Holstein milk yield, composition, and somatic cell count.
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Table 3 shows the effect of THI level on milk yield and composition
together with the SCC of Holstein cattle. Cows reared under high and
medium THI conditions showed a significant decrease in daily milk
yield (P=0.02) besides milk protein (P=0.01) and fat percentages
(P=0.01) compared with those reared under low THI conditions. Daily
milk yield, milk protein, and milk fat percentages were reduced by
17.32, 5.97, and 4.89%, respectively in the high THI group relative to
the low THI one. Also, the former parameters were reduced in the
medium THI group but to a lesser degree than the high THI group. In
contrast, medium and high THI atmospheric conditions led to a
significant increase in SSC (P=0.03) by 12.10% and 19.60 %,
respectively compared with low THI atmospheric conditions (Table 4).

Impact of THI and RFL on clinical mastitis occurrence

Table 5 presents data on the occurrence of clinical mastitis as
affected by increasing of the number of parity and THI level. The
obtained results showed that clinical mastitis occurrence was
significantly increased with increasing THI level
(P<0.001). Multiparous cows showed a high rate of incidence of
clinical mastitis compared to primiparous ones, throughout different
THI groups. The highest occurrence of clinical mastitis was
significantly detected in the multiparous cows of 3 or more lactation
parity in high THI (17.7%)(P<0.001). The results of the occurrence
of clinical mastitis during different RFL and parties are shown in
Table 6.

Parameter Rainfall level (RFL)t
S Parity  N=2496 Rainfall level (RFL) t
Low Medium High SEM* P-value

Low Mediu High
Milk yield 27.92¢ 32.27b 36.96a 1.89 0.05 m
(kg/day)

Freq. % Freq. % Freq. %
Milk protein 3.03b 3.31a 3.33a 0.01 0.01
(%) 1 396 52 131 0 0 0 0
Milk fat (%) 3.34b 3.38a 3.3% 0.01 0.01 2 1016 104 10.2 68 6.7 32 31
SCC (x103 452a 378b 321c 3.88 0.04 >2 1084 268 24.7 48 44 76 7
cell/mL)**

Chi-square 83.02  29.01**  40.18*

tLow: RFL less than 2mm per month; Medium: RFL over 2 mm and less than 5 mm per month;
High: RFL over 5 mm per month. *SEM: Standard error of the mean. **SCC: Somatic cell count. P-value <0.001 <0.001 <0.001

a,b,c Values within a row with different superscripts differ significantly at (P< 0.05).

Table 4: Effect of rainfall level (RFL) on Holstein milk
yield, composition, and somatic cell count.

As shown in Table 4, animals raised under high precipitation
levels had the highest daily milk yield (P=0.05), milk protein (P=0.01),
and milk fat percentages (P=0.01) by 24.46, 9.01, and 1.47%,
respectively compared with that reared in low precipitation level.
There were no significant differences regarding protein and fat
contents of milk between medium and high RFL groups. SCC was
significantly reduced by 28.98 and 16.37 in medium and high RFL,
respectively compared with the low RFL group (P=0.04) (Table 5).

Parity = N=2496 Temperature-humidity index (THI) T

Low Mediu High

m

Freq. % Freq. % Freq. %
1 396 9 2.3 8 2 36 9.1
2 1016 39 38 88 8.7 76 75
>2 1084 80 T4 120 111 192 17.7
Chi-square 21.41*  30.05*  55.53*
P-value <0.001 <0.001 <0.001

tLow: THI less than 70; Medium: THI over 70 and less than 80; High: THI over 80.

Table 5: Effect of parities during different temperature-
humidity index (THI) on Holstein mastitis incidence.
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tLow: RFL less than 2mm; Medium: RFL over 2 mm and less than 5 mm; High: RFL over 5 mm.

Table 6: Effect of parities during different rainfall level (RFL)
on Holstein mastitis incidence.

Clinical mastitis occurrence was significantly decreased with
RFL increment,as the levels of the clinical mastitis were much high
during low rainfall conditions(P<0.05) (Table 7).

Lactation staget

Parit N=24  Fresh Early Mid Late
y 96
Freq. % Freq. % Freq. % Freq. %
1 396 4 1 16 4 20 51 12 3
2 1016 16 16 36 35 68 6.7 84 8.3

>2 1084 28 2.6 96 8.9 132 122 136 12,5

Chi-square 491 2955 27.92 33.30
P-value 0.08 <0.00 <0.00 <0.00
1 1 1

T Fresh: First 14 days of lactation; Early:14-100 days of lactation; Mid: 100-200 days of
lactation; Late lactation: 200-300 days of lactation.

Table 7: Effect of parities during different stages of lactation
on Holstein mastitis incidence.

Impact of lactation stage on clinical mastitis occurrence

Data presented in Table 7 showed that clinical mastitis occurrence
of Holstein cows at early, mid, and late stages of lactation were
significantly  increased  with increasing parity number(P<
0.001).
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During the early, mid, and late stages of lactation, multiparous cows
showed a high rate of incidence of clinical mastitis compared to
primiparous ones.However, the incidence of mastitis during the fresh
stage (first 14 days of lactation) was insignificantly influencedby the
parity number(P=0.08) (Table 8).

Param The recurrence of the mastitis attack SEM P-
eters value
Once Twice Three Four > Four Health
times times times y

Mastiti  16.8 4.4 1.5 1.2 0.5
s

incide

nce

(%)

Body 347a 349a 0.02 0.1
conditi
on

score

350a 354a 350a 350a

Total  9854.3 9754.0 9646.2 9447.1 9426.6 10408. 167.68 0.04
mik  6b 7b 5b 4c 7d 54a

yield

(kg)

SEM: Standard error of the mean. a,b,c Values within a raw with different
superscripts differ significantly at (P< 0.05).

Table 8: Effects of recurrence of mastitis attack on some dairy
Holstein performance parameters.

Impact of recurrence of mastitis attack on
Holstein performance parameters

As displayed in Table 8, throughout the 305d milk yield, the attack
recurrence of mastitis was significantly influenced. The lowest 305d
milk yield (9447.1 kg) was recorded in the cows with more than four
times of mastitis recurrence. In contrast, healthy cows had
significantly higher values of 305d milk yield (10408.54 kg) compared
to the attacked ones. Holstein cows affected by mastitis once had the
highest mastitis incidence (16.80%), while the lowest incidence
attained in those attacked more than four times. The results of body
condition score showed no significant differences among different
mastitis attack frequencies.

Discussion

Climatic conditions predominantly impact the general health and
productive performance of livestock. Also, parity affected the milk
yield and composition of Holstein dairy cows. The improvement of the
milk yield, milk protein% and fat% with the increase of parity number
could be due to the continuous increase of the dairy cow weight over
the years together with completion of the udder tissue development.
These findings were supported. Temperature humidity index is a
reliable measure of heat stress and the subsequent impact on the
productive and reproductive performance of farm animals. The
increase in atmospheric temperature is associated with production
losses in livestock farms due to ongoing and predicted environmental
changes. Our results confirmed this trend as there was a decrease in
daily milk production and milk composition during high THI compared
to low THI. The obtained result was in agreement with who reported
lower daily milk yield, composition, and higher SCC values in high
THI compared with low THI levels. Detected a significant decrease in
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milk, protein, and fat yields during summer days of THI=78 rather
than spring days of THI=68. The opposite of this trend was reported
in SCC in Holstein dairy cows under the same condition. Linearly,
reported a drop in milk yield, protein, and fat in the hottest summer
months. Moreover, a reduction in milk protein and fat by 0.009 kg and
0.012 kg was reported for each unit increase of THI above the
threshold level of 72.

Cows with high milk production are often sensitive to heat stress,
especially in hot conditions, because of the increase of metabolic
heat production intended for milk production. High THI may irritate
the neuroendocrine system leading to a negative impact on energy
and water balance, hormonal equilibrium, and body temperature,
which ultimately disturbed the growth, reproduction, milk production,
and the immune system.

SCC in milk is an essential parameter used as a marker for milk
quality and healthy mammary tissue. Results obtained throughout
this study indicated that the SCC increased with the increase of
parity. The same finding was reported. Linearly, observed that the
milk SCC was affected with either internal or external parameters
including parity, stage of lactation, teat placement, and milk flow
kinetic.

High THI level was linked to the increase of SCC. There are
conflicting results for the impact of different environmental conditions
on SCC. Observed a notable decreased in SCC in the milk of dairy
Holstein cows in hot weather and the opposite was recorded in cold
weather. In contrast, mentioned the opposite, which supported our
findings. Linearly, reported a progressive relationship among THI,
SCC, and total bacterial count in the udder tissue. The increase of
SCC in Holstein milk during high THI weather could be due to various
types of stress. Moreover, during the summer the count and species
of bacteria are increased in animal bedding material due to the
appropriate humidity and temperature, which facilitates overexposure
of teat ends to various infections. Generally, the increase of SCC was
accompanied by a decrease in mammary gland synthetic
performance. On the other hand, the increase of RFL was associated
with the increase of dairy performance and the decrease of SCC, as
this may be due to the positive correlation between milk yield and
high rainfall. In contrast, could not find an association between RFL
and the incidence of mastitis in dairy cattle in USA.

The increase of parities was accompanied by a high frequency of
mastitis episodes. These findings were in agreement with those. The
outcome could be due to the widening of the teat canal together with
the elongation of teat shape in advanced parities. On the contrary,
reported that parity does not affect mastitis incidence. The result
might be attributed to the high susceptibility of glandular tissues of
older animals to infection. This high susceptibility could be formed by
high milk production, and a higher tendency of the udder to become
pendulous by age. Of note, it was reported that the immune functions
are more active in younger cows than older ones. Obtained results
indicated that dairy cattle with high parity (>2) subjected to high THI
showed the highest incidence of mastitis. In agreement, reported that
high THI was a predisposing factor for mastitis. Moreover, the results
suggested that the increase of RFL was associated with a decrease
in the incidence of mastitis in both primiparous and multiparous cows.
In contrast, reported a significant increase in clinical mastitis cases in
high producing Karan Fries and Sahiwalcows during the rainy season
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and this could be due to high levels of droplet infection, dampness,
and muddy floors.

Concerning the effect of the party on clinical mastitis
incidence among different lactation stages, the results showed an
increase in the incidence of mastitis in mid and late lactation
stages. In concordance with these results reported, who
reported thatmid-lactation and late lactation stages were
subject to increased incidence of mastitis in multiparous cows
than primiparous ones. Also, reported an increase in subclinical
mastitis cases during early and late lactation stages.

The BCS possessed no significant differences between
mastitic cows and healthy ones. A similar BCS between mastitis-
affected and healthy cows has been reported by many researchers.
In contrast, reported that higher mastitis incidence in primiparous
cows induced higher BCS in cattle reared under the Korral
Koo cooling system.Moreover, current results showed that mastitis-
affected cows produced less milk than healthy ones. These
results are in concordance with those reported by. Decreased
milk yield with increased mastitis incidence and recurrence might
be attributed to many factors including higher energy required for the
immune system to face the infection, reduction of the appetite as a
result of excessive inflammation and pain, impairment of synthesis
and ejection of milk from the mammary gland due to the
inflammation, reduction of the synthetic activity of the mammary
epithelium in the infected udder together with the reduction in fat
and lactose production and passage of lactose from udder milk into
the blood.

Conclusion

High temperature-humidity index and low rainfall conditions were
associated with a decrease in dairy performance indices including
daily milk yield, milk protein, and fat percentages, and an increase of
somatic cell counts. Multiparous Holstein cows were more
susceptible to mastitis than primiparous ones. Also, High THI and low
RFL are considered as predisposing factors for mastitis incidence in
Holstein herds. The mid and late lactation were recognized as
periods for mastitis incidence in multiparous Holstein cows, as these
stages correlated with high mastitis incidence. Clinical mastitis
harms milk yield and this affects magnitude with its recurrence.
Therefore, the mastitis control program should focus on multiparous
cows in their late lactation phase especially during high THI and low
RFL to achieve the reasonable strategy of mastitis prevention in
Holstein dairy herds, under the subtropical condition of Egypt.
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