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SUMMARY

The current study aimed to assess the longevity and lifetime production traits in Egyptian buffalo and to
evaluate the influence of age at first calving (AFC), first lactation milk yield (FLMY), and other environmental
factors on such traits. Data on 1769 lactation records of 307 Egyptian buffalo were collected from the history
databases of three herds to cover the period from 1996 to 2022. The longevity traits were herd life (HL),
productive life (PL), buffalo efficiency index (BEI), and number of lactations (NL); whereas, lifetime production
traits included lifetime days in milk (LDIM), lifetime milk yield (LMY), lifetime daily milk yield (LDMY),
coefficient of lactation (CL), milk yield per day of herd life (MY/HL), milk yield per day of productive life
(MY/PL), and longevity index (LI).

The least squares mean (LSMs) of longevity traits were 3898.4+31.1 days, 2732.8+30.8 days, 65.6+0.3%.,
and 6.9+0.1 lactations for HL, PL, BEI, and NL, respectively. The LSMs of lifetime production traits were
1522.2419.2 days, 12045.6+160.8 kg, 7.5+0.1 kg/day, 60.4+0.5%, 3.0+0.03 kg/day, 4.7+0.1 kg/day, and
39.1+0.4% for LDIM, LMY, LDMY, CL, MY/HL, MY/PL, and LI, respectively.

The effect of the herd, AFC, FLMY, and period of first calving was significant (P < 0.05, P < 0.01, and P <
0.001) on all studied traits. The season of first calving significantly affected all studied traits except MY/PL. It
can be concluded that the significant environmental factors examined in this study should be considered when
planning the management policy and adjusted to achieve more accuracy in the genetic evaluation of selected

animals for the studied traits in Egyptian buffalo.
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INTRODUCTION

Egyptian buffalo is a fundamental part of the
national agricultural economy due to its substantial
contribution to milk and meat production. Egyptian
buffalo is about 3.4 million heads, contributing
approximately 45% and 37% of the nation’s milk and
red meat production, respectively, and contributes
around 1.7% and 10.9% of the global buffalo's milk
and meat, respectively (FAOSTAT, 2019).

In general, buffalo are characterized by the high
ability to withstand harsh environmental and
managerial conditions, high efficiency for utilizing
low quality roughage, and a remarkable resistance to
various infectious diseases (Guerrero-Legarreta et al.,
2020). These characteristics enhance the lifespan and
productive life to be longer in buffalo than in cattle
under common environmental conditions (De Vries
and Marcondes, 2020).

Longevity and lifetime production traits are the
most economic functional traits that directly affect
the profitability and the economic return of dairy
farms (Siriak et al., 2022). Such traits reflect the
performance of the animal throughout its productive
life in the herd, which is greatly determined by its
ability to remain alive in the herd for a longer period

as possible and avoid the culling pressure (Schuster
et al., 2020).

Lactating buffalo are typically culled due to low
productivity (voluntary culling) or fertility and health
failures (involuntary culling); therefore, increased
longevity always indicates an enhanced reproductive
and health status (Bashir et al., 2007, and Dallago et
al., 2021). In the dairy industry, longevity has been
defined by using many different expressions such as
the length of herd life, the length of productive life,
and the number of lactations of the animal (Schuster
et al., 2020).

Improvement of longevity in a given herd allows
dairy animals to express their maximum potential for
milk production, which is, in turn, positively
associated with achieving a larger number of
lactations throughout their productive life (Ali,
2021). Moreover, reducing the proportion of culled
low milk producing animals at their early productive
lives, along with keeping a high proportion of highly
producing mature animals for long productive lives
will reduce the costs of rearing a high number of
replacement heifers and will raise the herd average of
lifetime milk production. This in turn should
maximize the profit of the dairy enterprise (Novotny
etal., 2017).
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Likewise, high longevity presents an objective
indicator of animal welfare that is reflected in high
productivity of milk, supreme growth, and success in
adopting and practicing the developed technology of
rearing animals overtime, especially under intensive
production systems (Ali, 2021, and Vredenberg et al.,
2021). Additionally, extended longevity in a herd
diminishes the adverse environmental impacts of
milk production, for instance, significantly less
methane is emitted per kg of milk produced by
multiparous animals compared to primiparous ones,
which promotes environmental sustainability (De
Vries and Marcondes, 2020 and Vredenberg et al.,
2021).

Lifetime production traits incorporate longevity
and production traits (Novotny et al., 2017). Lifetime
traits of dairy buffalo are usually influenced by its
reproductive and productive performances of the first
lactation. This correlation provides the opportunity to
improve the lifetime production traits based on the
selection of buffalo with superior early performance
records (Tamboli et al., 2021).

Age at first calving (AFC) and first lactation milk
yield (FLMY) proved to be highly influential for the
most lifetime traits in buffalo (Tamboli et al., 2022).
For a profitable dairy buffalo enterprise, achieving
the optimal AFC is usually associated with shorter
nonproductive periods of heifers; lower rearing costs,
longer productive life, higher lifetime milk yield as
well as accelerating the genetic gain by decreasing
the generation interval (Tamboli et al., 2022).
Furthermore, as FLMY was effectively utilized as a
determinant for the future milk productivity of the
primiparous dairy animals in subsequent lactations, it
could be used similarly for all lifetime production
traits (Dev et al., 2016, and Almasri et al., 2020).

Consequently, the objectives of the current study
were to assess the longevity and lifetime production
traits in Egyptian buffalo and to evaluate the
influence of AFC, FLMY, and other environmental
factors on these traits.

MATERIALS AND METHODS

Ethics statement:

All procedures of the present study have been
approved by the Institutional Animal Care and Use
Committee (IACUC) at Cairo University, Egypt
(Endorsement number: CU-I1-R-F-3-24).

Data collection:

Data comprised of 307 Egyptian buffalo with
1769 lactation records related to longevity and
lifetime production traits were utilized. The buffalo
were daughters of 86 sires and 245 dams. The data
were collected from the history databases from three
herds located at different governorates namely, Kafr
El-Sheikh, Giza, and Alexandria. The buffalo used in
the study were born between 1996 and 2013, first
calved between 1999 and 2016, and were culled from
their herds during the period from 2009 to 2022. For
each buffalo, the data available included: the buffalo
ID, pedigree, date of birth, dates of calving, dates of

drying off, milk production in the first and
subsequent lactations, and date of culling. The
previous data was used to calculate the studied traits.
In the case of buffalo with an unknown culling date,
the date of the end of the last known lactation was
considered as the culling date (Djedovi¢ et al., 2023).
The buffalo with missed or unreliable values for
various traits were excluded from the dataset. At
every herd, buffalo are culled periodically due to
poor milk production, and reproductive and health
problems.

Management of animals:

In general, in all three herds, the lactating buffalo
were raised under similar routine management
practices. Animals were housed in semi-open sheds
with a sandy floor. Throughout the year, buffalo
located in Kafr EI-Sheikh and Alexandria
Governorates were fed using total mixed ration
(TMR) based on the National Research Council
(NRC) recommendations. The TMR is composed of
soybean meal, wheat bran, Egyptian clover, alfalfa
hay, rice straw, yellow corn, corn silage, and
minerals and vitamins additions, whereas those
located in Giza’s herd were fed based on traditional
separate feeding of concentrate and roughage diets.

Water was accessible to animals all day, while
rations were offered three times daily for
Alexandria’s herd and twice daily for the rest herds.
The quantity of feed was distributed between the
animals based on their level of milk production.
Animals were routinely machine milked twice a day
except animals belonging to Alexandria’s herd which
were machine milked three times daily. The milk
recording was conducted daily in all herds. Animals
were usually milked until 60-90 days before the
anticipated calving date based on their pregnancy
period and their milk production. Buffalo were
artificially inseminated while buffalo belonging to
Giza’s herd were naturally served. The heifers were
mated for the first time when reached 18 months of
age or at a body weight of 375 kg. Successful
conceptions were assured by rectal palpation after 45
days from the last bred.

Studied traits:

Longevity traits:

1. Herd life (HL, days): the number of days between
the date of birth and the date of culling or death
(Tamboli et al., 2022).

2. Productive life (PL, days): the number of days
between the date of first calving and the date of
culling or death (Tamboli et al., 2022).

3. Buffalo efficiency index (BEI, %): calculated as
productive life divided by the herd life x100
(Petrovi¢ et al., 2019).

4. Number of lactations (NL, lactations): the number
of lactations of buffalo during the productive life
(EL-Hedainy et al., 2020).

Lifetime production traits:
1. Lifetime days in milk (LDIM, days): the number
of days between the date of first calving and the date
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of culling or death without dry periods, thus it
expresses the milking life of a buffalo (Hu et al.,
2021).

2. Lifetime milk yield (LMY, kg): the accumulated
milk yield produced by a buffalo from the first day in
milk until the last one during its productive life
(Tamboli et al., 2021).

3. Lifetime daily milk yield (LDMY, kg): calculated
as the lifetime milk yield divided by the lifetime days
in milk (Tamboli et al., 2021).

4. Coefficient of lactation (CL, %): calculated as
lifetime days in milk divided by productive lifex100
(Siriak et al., 2022).

5. Milk yield per day of herd life (MY/HL, kg/day):
calculated as the lifetime milk yield divided by the
herd life (Tamboli et al., 2022).

6. Milk yield per day of productive life (MY/PL,
kg/day): calculated as the lifetime milk yield divided
by the productive life (Tamboli et al., 2022).

7. Longevity index (LI, %): calculated as lifetime
days in milk divided by herd life x100 (Dallago et
al., 2021).

Statistical and data analysis:

Data were statistically analyzed by least squares
means (LSMs) procedure using univariate analysis of
variance in general linear model (GLM) of IBM
SPSS Statistics software (Version 22, Armonk, NY,
USA) to test the significance of the fixed factors
effects. The fixed factors effects fitted were herd
(three levels), period of first calving (four levels), and
season of first calving (four levels), in addition to
AFC and FLMY. To test the effect of AFC on
studied traits, buffalo were distinguished into three
groups according to their AFC as follows: group one:
< 36 months, group two: 36-42 months, and group
three: > 42 months. Likewise, the buffalo were
classified into four groups according to their FLMY
as follows: group one (< 500 kg), group two (501-
1000 kg), group three (1001-1500 kg), and group
four (> 1500 kg). Bonferroni adjustment for multiple
comparisons test was utilized to examine the
differences between least squares means of the levels
of each fixed effect. The differences between least
squares means of levels of all fixed effects were
considered statistically significant at P-value < 0.05.
The results were exhibited as LSM + standard error
(SE). In this regard, the statistical model considered
was as follows:

Yijkimn= lL + Hi+ Aj + Fk + Pi+ Sm + €ijkimn
Where, Yijkimn is the observation on the n™ buffalo for
the studied traits; p stands for the overall mean of
observations; Hi refers to the fixed effect of the it"
herd, (i=1, 2, and 3), where, 1: the herd located in
Kafr El-Sheikh Governorate, 2: the herd located in
Giza Governorate, and 3: the herd located in
Alexandria Governorate; A is the fixed effect of the
j™ age at first calving (j= 1, 2, and 3), where, 1: < 36,
2: 36-42, and 3: > 42 months; Fk signifies the fixed
effect of the k™ first lactation milk yield (k=1, 2, 3,
and 4),where, 1 : <500 kg, 2: 501-1000 kg, 3: 1001-

1500 kg, and 4: > 1500 kg; Pi stands for the fixed
effect of the I period of first calving (1= 1, 2, 3, and
4), where, 1: 1999-2002, 2: 2003-2006, 3: 2007-
2011, and 4: 2012-2016; Sm is the fixed effect of the
mt" season of the first calving (m= 1, 2, 3 and 4)
depends on climate characteristics, where, 1: winter
(December through February), 2: spring (March
through May), 3: summer (June through August), and
4: autumn (September through November); and eijkimn
is random residual error, assumed to be normally
independently distributed with mean zero and
constant variance, N 1 D (0, c%).

RESULTS AND DISCUSSION

Longevity traits:

The least squares means and their standard errors
for longevity traits in the Egyptian buffalo are
presented in Table 1. The overall mean of HL was
3898.4+31.1 days. The current estimate is almost
similar to the finding of Bashir et al. (2007) in Nili-
Ravi buffalo (3989.7 days), Abdel-Baray et al.
(2017) in Egyptian buffalo (125 months), and
Tamboli et al. (2023) in Nili-Ravi buffalo (3779.8
days). However, the current estimate is higher than
the means of HL reported by Dev et al. (2016) in
Murrah buffalo (3340.22 days), Thiruvenkadan et al.
(2015) in Indian buffalo (3078.4 days), and Joshi et
al. (2017) in Mehsana buffalo (2909.10 days).

The overall mean of PL was 2732.8+30.8 days.
This estimate is higher than the means mentioned by
Bashir et al. (2007) in Nili-Ravi buffalo (1137.6
days), Dev et al. (2016) in Murrah buffalo (1161.59
days), and EL-Hedainy et al. (2020) in Egyptian
buffalo (952.95 days). Also, Thiruvenkadan et al.
(2015), Joshi et al. (2017), and Tamboli et al. (2023)
reported that the means of PL were 1520.7, 1574.19,
and 2078.5 days in Murrah buffalo, Mehsana buffalo,
and Nili-Ravi buffalo, respectively.

Based on HL and PL estimates, BEIl was
estimated to be 65.6+0.3%. No literature is available
for BEI in buffalo; while the cow efficiency index
(CEI) was assessed in dairy cattle breeds. The current
BEI estimate is higher than the CEI value reported in
Simmental cows which was found to be 58.68%
(Petrovi¢ et al., 2019). However, in accordance with
our finding, Almasri et al. (2023) reported that the
mean of CEl was 64.9% in Shami cows compared to
Holstein ones (56.4%) in Syria. This indicates that
the local livestock revealed more efficiency for
longevity  under  tropical and  subtropical
environmental conditions.

The least squares mean of NL was 6.9+0.1
lactations which is higher than the findings of Abdel-
Baray et al. (2017), and EL-Hedainy et al. (2020)
who reported that the NL was 5.97 and 5.64
lactations in  Egyptian buffalo, respectively.
Otherwise, El-Awady et al. (2021) noted that
Egyptian buffalo recorded 8.43 complete lactations
during their herd life.
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Table 1. Least squares means (LSMs) and their standard errors (SEs) of factors affecting the longevity

traits in the Egyptian buffalo

LSM + SE
Classification No. HL (days) PL (days) BEI (%) NLL (lactations)
Overall mean 307 3898.4+31.1 2732.8+£30.8 65.6+0.3 6.9+0.1
Herd **k*k *kk *k*k *k*k
Kafr El-Sheikh 230 4336.1+27.9° 3143.9+27.6° 68.0+0.3" 7.7+0.1°
Giza 39 4521.8+47.6° 3321.1+47.12 71.4+0.52 8.2+0.12
Alexandria 38 2837.2453.3¢ 1733.3+£52.8° 57.6+0.6° 4.9£0.1°
Age at first calving . . . -
(AFC, months)
<36 137 3625.1+30.2¢ 2674.4+30.1° 69.1+0.32 6.9+0.1%
36-42 120 3764.1+33.9° 2615.5+33.5° 64.2+0.4° 6.8+0.1°
>42 50 4306.2+60.1% 2908.3+59.42 63.5+0.7° 7.2+0.22
First lactation milk o o - o
yield (FLMY, kg)
<500 33 3598.74£95.72 2525.1+95.42 66.2+0.12 6.3+0.22
501-1000 73 3489.2+64.3° 2393.6164.2% 64.5+0.7% 6.1+0.2%®
1001-1500 107 3328.7+53.13¢ 2251.5+53.1% 63.3+0.6% 5.6+0.1%
> 1500 94 3260.1+£53.1° 2169.7+56.5 62.8+0.6" 5.5+0.1°
Period of first calving ikl il il il
1999-2002 16 5939.6+69.22 4772.3468.5° 79.840.82 12.1+0.22
2003-2006 67 4585.6+38.4° 3436.1+38.0° 74.7+0.4 8.4+0.1°
2007-2011 136 3206.8+33.7¢ 2030.8+33.4¢ 63.3+£0.4° 5.3+0.1°
2012-2016 88 1861.4+35.7¢ 691.8+35.4¢ 44,7+0.4 2.1+0.1¢
Season of first calving falale il faleie faleie
Winter 58 3973.5+43.3% 2812.7+42.92 66.3+0.52 7.2+0.12
Spring 74 3993.1+40.82 2829.3+40.42 66.7+0.52 7.1+0.1%®
Summer 90 3864.6+39.0¢ 2686.1+38.7° 64.7+0.4° 6.8+0.1"
Autumn 85 3762.3+36.8" 2603.1+36.5° 64.5+0.4° 6.7+0.1%

Within each classification in the same column, means followed by different superscript letters differ significantly; * (P <
0.05); ** (P < 0.01); *** (P < 0.001); No.: Number of observations; HL: Herd life; PL: Productive life; BEI: Buffalo

efficiency index; and NL: Number of lactations.

Environmental factors affecting longevity traits:
Effect of herd:

Herd had a highly significant effect on all
longevity traits (P < 0.001) with the highest estimates
recorded for the herd located in Giza Governorate
with means of 4521.8+47.6 days, 3321.1+47.1 days,
71.4+0.5%, and 8.2+0.1 lactations for HL, PL, BEI,
and NL, respectively (Table 1). However, the herd
located in Alexandria Governorate scored the lowest
means of 2837.2+53.3 days, 1733.3+52.8 days,
57.6+0.6%, and 4.9+0.1 lactations for HL, PL, BEI,
and NL, respectively. The significant differences
between the herds may be due to the dissemblance of
some management practices between herds (milking
frequency, and feeding routine), the variation in the
proper reproduction and health care, geographic
location, and fluctuation in the herd size as well as
the genetic differences between individuals which
effect on the culling rates between herds (Rakhshani
Nejad et al., 2021). The current findings are in
accordance with the results obtained by Bashir et al.
(2007) and EL-Hedainy et al. (2020) who found a
significant effect of the herd on HL, PL, and NL in
Nili-Ravi buffalo and Egyptian buffalo, respectively.

Effect of age at first calving (AFC):

The AFC of buffalo caused significant (P < 0.05
and P < 0.001) differences in their longevity traits
(Table 1). Among the categories of buffalo based on
AFC, the significantly highest means for HL, PL, and
NL were scored in buffalo with an AFC > 42 months
of age (4306.2+60.1 days, 2908.3+59.4 days, and
7.2+0.2 lactations, respectively).

The lower longevity performance in terms of HL,
PL, and NL for buffalo with an AFC of < 36 months
compared with those with an AFC > 42 months may
be attributed to the fact that these buffalo with early
AFC are characterized by incomplete body growth
and udder development and the dietary energy is
diverted from milk production to support growth and
mammary gland development. These factors are often
associated with impaired milk performance in their
first lactation and the subsequent lactations which
causes their early culling from the herd (Tamboli et
al., 2023). However, the buffalo with an AFC of < 36
months had the highest BEI (69.1+0.3%) compared
to other groups because those animals calved for the
first time at an early age and consequently had longer
PL during their HL.A similar trend was recorded by
Tamboli et al. (2023) who reported that HL
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was significantly increased as AFC increased in
Nili-Ravi buffaloes. Also, Thiruvenkadan et al.
(2015) found that AFC significantly affected both HL
and PL in Murrah buffalo. On the contrary, Dev et al.
(2016) demonstrated that the AFC had no significant
effect on HL, and PL in Murrah buffalo.

Effect of first lactation milk yield (FLMY):

The effect of FLMY was estimated and showed a
significant effect for HL, PL, BEI, and NL (P < 0.05
and P < 0.01). All longevity traits exhibited a
continuous decline tendency as FLMY increased
(Table 1). Buffalo produced < 500 kg in their first
lactation had the highest means of 3598.7+95.7 days,
2525.1+95.4 days, 66.2+0.1%, and 6.3+0.2 lactations
for HL, PL, BEI, and NL, respectively. However,
primiparous buffalo produced > 1500 kg were
characterized by the lowest means of 3260.1+53.1
days, 2169.7456.5 days, 62.8+0.6%, and 5.5%0.1
lactations for HL, PL, BEI, and NL, respectively.
Thus, high milk producing primiparous buffalo are
subjected to a high rate of early culling relative to
low milk producing ones. They are vulnerable to
stress and probably health problems which increase
their chance of being early culled. More important,
the negative correlation between high milk
production and fertility (Easa et al., 2022), makes
high milk producing buffalo might be involuntary
culled at higher rate than low producers due to
fertility problems. The present result is in agreement
with those of Pytlewski et al. (2010), and Sawa and
Bogucki (2017) who found that excessive FLMY was
associated with shorter HL, and PL, and reduced NL
in dairy cattle.

Effect of period of first calving:

The effect of period of first calving was highly
significant on HL, PL, BEI, and NL (P < 0.001).
Buffalo calved for the first time in the period 1999-
2002 had significantly greater HL, PL, BEI, and NL
compared to other periods. This may be due to the
differences in the climatic conditions, feeding
system, and managerial conditions over the years.
Similar results were found by Bashir et al. (2007)
who mentioned a significant effect of the year of first
calving on HL and PL in Nili-Ravi buffalo. Also, EL-
Hedainy et al. (2020) found that PL, and NL were
affected significantly by the year of first calving in
Egyptian buffalo. Tamboli et al. (2023) observed that
HL was significantly influenced by the period of first
calving, whereas, its effect was non-significant for
PL in Nili-Ravi buffalo. On the other hand, Dev et al.
(2016) observed no significant effect of the year of
first calving on HL, and PL in Murrah buffalo.

Effect of season of first calving:

Considering the effect of the season of first
calving, it was observed that the longevity traits were
significantly (P < 0.001) affected by the season of
first calving. Buffalo calved for the first time in the
winter and spring had significantly higher means of
HL, PL, BEI, and NL compared to buffalo that
calved for the first time during the other seasons

(Table 1). The significant effect of the season of the
first calving on the studied longevity traits may be
due to the dissimilarity of managerial conditions
especially the feed quality and quantity across the
different seasons.

Similar to the current result, Tamboli et al. (2023)
noted a significantly higher HL and PL for animals
that calved for the first time during the winter in Nili-
Ravi buffaloes. By contrast, Dev et al. (2016) and
EL-Hedainy et al. (2020) noticed that HL, PL, and
NL were not significantly affected by the season of
first calving in Murrah and Egyptian buffalo,
respectively.

Lifetime production traits:

The least squares means and their standard errors
for lifetime production traits in the Egyptian buffalo
are shown in Table 2. The overall LSM of LDIM was
1522.2+19.2 days. This mean is higher than the
estimates obtained by Abdel-Baray et al. (2017), and
Joshi et al. (2017) who found that the mean of LDIM
was 1174 days and 993.14 days in Egyptian buffalo
and Mehsana buffalo, respectively. The overall
means of LMY and LDMY were estimated to be
12045.6+160.8 kg and 7.5+0.1 kg/day, respectively.
The current mean of LMY is higher than those of
Thiruvenkadan et al. (2015), Dev et al. (2016), Joshi
et al. (2017), and Tamboli et al. (2023) who found
that the mean of LMY was 5441.6 kg, 8607.93 kg,
6913.21 kg, and 10229.7 kg in Murrah, Mehsana, and
in Nili-Ravi buffalo, respectively. Also, in previous
studies in Egyptian buffalo, Abdel-Baray et al.
(2017), and EL-Hedainy et al. (2020) mentioned that
the mean of LMY was 10551 kg and 6905.04 kg,
respectively. Tamboli et al. (2023) reported that
LDMY was estimated to be 6.4 kg/day in Nili-Ravi
buffalo.

CL was estimated to be 60.4+0.5%. The current
estimate of CL is closer to the mean estimated by
Joshi et al. (2017) in the Mehsana buffalo (63%).
However, the estimation of CL was ranged between
80 and 90% in dairy cattle (De Vries and Marcondes,
2020, and Siriak et al., 2022). CL expresses the days
in milk in the buffalo’s productive life. The current
lower estimate of CL compared to dairy cattle is
attributed to the longer dry-off periods of Egyptian
buffalo during their productive life which may extend
to 210 days per lactation (Easa et al., 2022).

The overall mean of MY/HL was 3.0+0.03
kg/day. This wvalue is higher than those of
Thiruvenkadan et al. (2015), Dev et al. (2016), and
Joshi et al. (2017) who reported that MY/HL was
1.41 kg/day, 2.55 kg/day, and 2.04 kg/day in Murrah,
and Mehsana buffalo, respectively. However, higher
means than our estimation for MY/HL were reported
by Ahmad, (2004), and Kumar et al. (2007) in Nili-
Ravi (3.5 kg/day), and Murrah buffalo (4.7 kg/day),
respectively.

The LSM of MY/PL was 4.7+0.1 kg/day which is
almost similar to the values obtained by Ahmad,
(2004), and Joshi et al. (2017) who mentioned that
the mean MY/PL was 4.07 and 4.33 Kkg/day,
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respectively, in various buffalo breeds. On the other
side, the current value of MY/PL is lower than that of
Dev et al. (2016), who found that the MY/PL was
559 kg/day in Murrah buffalo. However,
Thiruvenkadan et al. (2015) noted that the MY/PL
was 2.89 kg/day in Indian buffalo.
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informative indicator for the buffalo’s lifetime
efficiency in dairy farms because it reflects the
proportion of buffalo’s herd life spent in producing
milk and consequently accounts fully for the
nonproductive periods of life (Brickell and Wathes,
2011). In this respect, Siriak et al. (2022) reported

For LI, the overall mean was 39.1+0.4%. LI is an

that the LI estimation was 57.9% in dairy cattle.

Thle 2. Least squares means (LSMs) and their standard errors (SEs) of factors affecting the lifetime
production traits in the Egyptian buffalo

LSM = SE
Classification  No. LDIM LMY LDMY cL MY/HL  MY/PL Ll
(days) (kg) (kg/day) (%) (kg/day)  (kg/day) (%)
Overallmean 307 15222+192  120456+1608  75:01  60.4:05 302003 47:01  39.1:04
SKr?;rkh Bl 030  14057417.3° 120335:144.6° 82401° 451204° 25+0.03° 3.7404°  30.1403°
Giza 30 1830.4#20.4° 13362.0$246.1° 6.8+0.1° 61.1#0.8° 29$01° 42401 414406
Alexandria 38 13305:33.1° 107413+275.8° 7.540.1° 751+0.9° 36:01° 6.1+01°  46.140.6°
Age at first
(AFC, months)
<36 137 1537.6+18.7%° 11890.0+156.5° 7.3#0.1° 61.3#05% 3.1#0.03% 4.6:01° 42.1+0.4°
36-42 120 14812+21.1° 11529.8+1753° 7.4%#0.1° 59.9+05® 20+004b 46:01°  38.7+0.4°
> 42 50  1548.0439.1® 12716.9+310.4° 8.0+0.1% 60.2+0.9° 29+01° 4.9+0.1%  36.740.7°
First lactation
(FLMY, kg)
<500 33 1386.74332° 104623+278.1° 684019 558+00° 26+010 414019  36.2+0.6°
501-1000 73 1542.3%259° 11847.24216.6° 7.240.1° 60.1#0.7° 3.0%0.04° 45:01° 392405
1001-1500 107 1574.6423.6° 12471.8+197.4° 7.6+0.1° 63.040.6° 3.1+0.045 48+01°  40.6+0.4°
> 1500 94  1585.4+10.6° 13401.0+163.6° 84+0.1° 63.1+05° 3.44#0.03 53#0.1°  40.6+0.4°
calving
1099-2002 16  2684.8+42.8% 216665435837 824018 637+11° 40#01° 52+01° 481+08°
20032006 67  1787.0423.8° 14660.5:198.9° 8.1+0.1° 56.4+0.6° 3.4+004b 46201  42.1+0.4°
20072011 136 11615420.0° 82644+174.6° 7.140.1° 591405 27+003° 44301  37.8+0.4°
20122016 88 555642210  36508+184.80  6.7+40.1°  62.6+0.6° 21$003¢ 44:01%  30.0+0.4¢
calving
Winter 58  1538.6426.8¢ 12017.58224.1° 7.3%0.1b 620078 29+01° 46401  39.740.5°
Spring 74 1501.4%252¢ 126230#211.1° 7.7+01% 60.3:0.6® 3.1%#004° 47401  39.8405°
Summer 90 150514242 11927.1#202.3° 7.540.1% 60.5:0.6® 20+004> 47401  39.0+05%
Autumn 85 145404228 116151+190.6° 7.640.1° 59.1#0.6° 20+0.03% 4.6+0.1  38.0+0.4%

Within each classification in the same column, means followed by different superscript letters differ significantly; ** (P<0.01); ***
(P < 0.001); No.: Number of observations; NS: not significant; LDIM: Lifetime days in milk; LMY: Lifetime milk yield; LDMY:
Lifetime daily milk yield; CL: Coefficient of lactation; MY/HL: Milk yield per day of herd life; MY/PL: Milk yield per day of

productive life; and LI: Longevity index.

Environmental factors affecting lifetime production
traits:
Effect of herd:

The effect of the herd showed a highly significant
variation for all lifetime production traits in the
Egyptian buffalo (P < 0.001) (Table 2). The highest
LSMs estimates for CL, MY/HL, MY/PL, and LI
were scored in the herd located in Alexandria
Governorate with means of 75.1+0.9%, 3.6+0.1
kg/day, 6.1+0.1 kg/day, and 46.1+0.6%, respectively.
The herd located in Giza Governorate was
characterized by significantly higher estimates for
LDIM and LMY with means of 1830.4+29.4 days
and 13362.0+246.1 kg, respectively, whereas, LDMY

was significantly higher in the herd of Kafr EI-Sheikh
Governorate with 8.240.1 kg/day. The significant
effect of the herd on lifetime production traits was
reported by Bashir et al. (2007) in Nili-Ravi buffalo.

Effect of age at first calving (AFC):

AFC affected significantly (P < 0.01 and P <
0.001) all the studied lifetime production traits in the
Egyptian buffalo (Table 2). Buffalo calved at the age
of > 42 months for the first time scored significantly
the highest means of 12716.9+310.4 kg, 8.0+0.1
kg/day, and 4.9+0.1 kg/day for LMY, LDMY, and
MY/PL, respectively. Also, this group of buffalo had
a slightly higher estimate for LDIM (1548.0+39.1
days) compared to those calved at AFC < 36 months
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(1537.6+18.7 days). On the other side, buffalo with
an AFC < 36 months of age revealed more efficiency
for lifetime production traits in terms of CL, MY/HL,
and LI with means of 61.3£0.5%, 3.1+0.03 kg/day,
42.1+0.4%, respectively.

Contradictory to the advantages of early first
calving, buffalo calving for the first time at the
highest age category (> 42 months) had a better
chance to achieve more appropriate growth and well-
built body composition and conformation, in addition
to having sufficiently developed udder at the time of
first calving. This will allow for abundant
metabolized energy to divert towards milk production
and other biological body functions which guarantees
an outstanding performance in the first and the
subsequent lactations, and consequently enhances the
lifetime production traits of buffalo having AFC of >
42 months.

Our results follow those of Tamboli et al. (2023)
who found that Nili-Ravi buffalo with AFC of 42-48
months have significantly higher LDIM, LMY,
LDMY, and MY/PL. Likewise, Thiruvenkadan et al.
(2015) mentioned that buffalo calved at AFC >1700-
1850 days had significantly higher LMY; however,
AFC had a non-significant effect on MY/PL in
Murrah buffalo. Also, Abdel-Baray et al. (2017)
found that the AFC had a significant effect on LDIM,;
however, it had a non-significant effect on LMY in
Egyptian buffalo. In contrast to our results, El-
Awady et al. (2021) reported that buffalo calved at
AFC < 30 months had the highest lifetime production
traits compared to buffalo that calved at AFC greater
than 55 months in Egyptian buffalo. Dev et al. (2016)
mentioned that AFC had a non-significant effect on
lifetime production traits in Indian Murrah buffalo.

Effect of first lactation milk yield (FLMY):

FLMY affected significantly all lifetime
production traits under study (P < 0.001; Table 2). In
the opposite trend of longevity traits, the estimated
means of lifetime production traits gradually
increased as FLMY increased. The highest LSMs for
lifetime production traits were the characteristics of
buffalo produced >1500 kg in their first lactation
with means of 1585.4+19.6 days, 13401.0+163.6 kg,
8.4+0.1 kg/day, 63.1+0.5%,3.4+0.03 kg/day, 5.3+0.1
kg/day, and 40.6+0.4% for LDIM, LMY, LDMY,
CL, MY/HL, MY/PL, and LI, respectively. On the
contrary, the lowest LSMs were scored by buffalo
that yielded <500 kg as primiparous buffaloes. This
result agrees with the findings in different dairy cattle
breeds (Dinesh et al., 2014, Almasri et al., 2020, and
Almasri et al., 2023). Hence, FLMY can be used as a
key performance parameter for the early
identification of primiparous buffalo with better
potential for such traits.

Effect of period of first calving:

The effect of period of first calving was highly
significant on all studied lifetime production traits (P
< 0.001). As in longevity traits, the greater values for
lifetime traits were recorded for buffalo calved for

the first time in the period of years of calving
between 1999 and 2002 compared to other periods.
This result agrees with Abdel-Baray et al. (2017)
who mentioned that the year of first calving had a
significant effect on LMY, and LDIM in Egyptian
buffalo. Likewise, Tamboli et al. (2023) observed
that LMY, LDMY, LDIM, MY/HL, and MY/PL
were significantly influenced by the period of first
calving in Nili-Ravi buffalo.

Effect of season of first calving:

Season of the first calving significantly affected
all studied lifetime production traits (P < 0.05 and P
<0.001), whereas, MY/PL, was not significantly
different (P = 0.244) across seasons of the first
calving (Table 2). In agreement with our results,
Tamboli et al. (2023) noted that the season of first
calving had a non-significant effect on MY/PL;
whereas, its effect was significant for LDIM in Nili-
Ravi buffalo. The current results differ from the
findings of Dev et al. (2016) and Tamboli et al.
(2023) who found that the season of the first calving
had no significant effect on LMY, LDMY, and

MY/HL in Murrah and Nili-Ravi buffalo,
respectively.
CONCLUSION

It can be concluded that the environmental factors
that have been tested in this study must be considered
when establishing management policy and should be
adjusted occasionally to allow room for accurate
prediction of the genetic values of the selected
buffalo for tested traits based on their early
performance. Despite the advantages of early AFC,
the current results revealed a positive association
between the increase in AFC with longevity and high
lifetime production which necessitates testing
thoroughly such relationship to depict the within herd
optimal AFC that combines the beneficial features of
buffalo since the longevity and lifetime production
data become available only after culling the animal,
while selection decisions are taken during the animal
life. Therefore, because of this dilemma, FLMY
seems to be a reliable indicator of the early prediction
for the potential of the primiparous buffalo for
longevity and lifetime productivity.
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