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ABSTRACT

The present study aimed at displaying effects of farm, age at first services, age at first calving, days in
milk, days in milk to first breeding, calving interval, days open, number of services per conception,
days dry, season and year of calving, lactation order and level of production on the breeding
efficiency of a total 1342 buffalo cow records measured by different methods. The highest breeding
efficiency measured by Wilcox and Wilcox modification methods was 85.59 and 91.92 % at over 25
month and by Tomar and Sharma methods was 75.37 and 91.31% at less than 20 month of age at first
services, respectively. Highest values of Wilcox, Tomar and Sharma methods were 85.34 %, 81.82 %
and 99.66 %, respectively at less 30 month of ages at first calving and highest breeding efficiency
measured by Wilcox modification method was 92.86 % at about over than 35 month age at first
calving. Lowest the breeding efficiency measured by Wilcox, Tomar and Sharma methods recorded at
more than 300 days in milk (81.53, 89.83 and 90.21 %, respectively). The breeding efficiency tended
to decrease by increasing the calving interval, highest values of breeding efficiency were 91.87, 94.53,
76.44 and 94.05 % for Wilcox, Wilcox modification, Tomar and Sharma methods, respectively at 11-
13 months of calving interval. Days open had significant effect (P < 0.05) on Wilcox and Wilcox
modification methods, while it had non significant effect (P > 0.05) on Tomar and Sharma methods.
Days dry and season of calving had non significant effect (P > 0.05) on breeding efficiency measures
by all methods. The highest breeding efficiency measures by Tomar and Sharma methods obtained in
first lactation (76.57 and 95.67 %, respectively), while the highest breeding efficiency measured by
Wilcox and Wilcox modification methods recorded in second lactation (88.08 and 94.40 %,
respectively). High levels of production are usually associated with high breeding efficiency. It can be
concluded that buffalo cows can maintain high breeding efficiency with high levels of milk
production if accompanied by good management that maintain BCS and avoid negative energy
balance; all can be obtained with the adjustment of ration to the corresponding stage of production.
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LINTRODUCTION

he reproductive efficiency is one of longer days open, fewer neonate due to
Tthe primary factors which affect longer calving interval, more numbers of

productivity in female buffaloes. breeding per conception as a result of poor
Amin [1] concluded that the primary goal heat detection, greater veterinary costs
of dairy reproductive  management treat reproductive disorder and relatively
program is to maximize the number of higher rate of culling on base of lower
pregnancies per lifetime of the cow productive and reproductive efficiency.
efficiently and profitably. Sources of Barile [4] mentioned that fertility can be
financial loss due to poor reproductive expressed by the calving interval, calving
efficiency are less milk sold as a result of rate, service per conception and age at first
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calving. Calving interval is the period
between consecutive calvings. Among the
reproduction traits calving interval is the
most important criterion of fertility. Poor
breeding efficiency can be attributed to
late onset of puberty, seasonality, poor

estrus expression, and long calving
intervals in buffaloes [7]
High Reproductive efficiency is very

important for achieving the maximum
economic benefit. Buffaloes expressing
breeding efficiency below 70% were not
economical and maximum profit can be
obtained if they calve regularly at an
interval of 365 days [18]. Consequently,
improvements in reproductive efficiency
lead to increased profit per cow and
improved overall efficiency in dairy
operations [20].

2. MATERIALS AND METHODS

The present study was conducted on
records of a total 1342 buffalo cows
distributed in Kaliobia, Gharbia, Behera
and Kafr EI-Sheikh governorates during
the period from 1992 — 2010. In private
farms, buffaloes fed Egyptian clover
(barseem), silage, rice straw, hay and
concentrate mixture. In governmental
farm, during winter and spring (December
to May), buffaloes were grazed on
Egyptian  clover  (barseem). During
summer and autumn (June to November),
buffaloes were kept under open sheds and
fed concentrate mixture, wheat or rice
straw, and a limited amount of clover hay
when available. In both types of farms
animal had free access to clean water. The
buffaloes were milked by hand twice daily
with 12 hours interval between milking.
Heifers were served for the first time when
they reach 300 to 380 kg of body weight
and / or 18-24 month of age. The cows
should were dried off two months before
the calving date, and they served not
before two months after calving. Private
farms depend on artificial insemination;
while in governmental farm depended on
natural services.
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Traits to be studied were farm, age at first
service, age at first calving, days in milk,
days in milk to first bred after calving,
calving interval, days open, number of
services/conception, days dry, season of
calving, year of calving, lactation order,
level of production (305ME).

Estimation of Breeding Efficiency:

1. Wilcox et al. (1957) [21]:

3650W-D
WBE= — X100

Where: N: Total number of parturitions
and D: Days from first to last parturition.

2. Modification of Wilcox et al. (1957)
formula:
Jain et al (1996) [10] calculated breeding

efficiency using modified formula:

o n(365) + AFC
BE %(modified) = ————~-——— X100

TCD
Where: n: is the number of calving
intervals, 365: is the desired calving
interval in days, AFC: is the actual age at
first calving and TCD: Total calving days
(i.e) from date of birth to the date of last
calving. But this method proved to be
invalid and biased for the first calf heifers
as where the AFC give 100% BE.

3. Tomar (1965):

In order to be able to characterize
reproductive performance in dairy cattle
also attempts have been made using the
term breeding efficiency developed by
Tomar [19]. Breeding efficiency was

defined by the formula:
(NX365) + 1020
BE%=

(AFC + HL)
Where: N: is the number of lactation
completed by a buffalo, 365: is the desired
calving interval in days, 1020: is the
desired age at first calving in days, AFC: is
the actual age at first calving in days and
HL.: is actual herd life in days.

X100

4. Sharma et al. [15]:

Where: 900: standard age in days at first
calving, n: is number of the calvings, 400:
is standard calving interval in days, AFC:
is actual age at first calving in days and CI:
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is total number
intervals.

Data Handling and Statistical Analysis:
The data were analyzed using GLM model
of Statistical Analysis System Package

(SAS, 2001) [14].

of days of calving

The Mathematical Model:

1. First model:

Yijkimnopgrst = 1 TFi+AFS; +AFCy + DIM, +
DFB + Cl, + DO, + S/IC, + D.Dg + Sy
+ Ys+ by (Age) + b, (Age) 2+ €ijkimnopgrst.
Yiijkimnopgrs: 1S the observation of the buffalo
cow; (i.e. Breeding efficiency of each
buffalo cow), pu: is an effect common to all
buffaloes cows in the population, F;: is an
effect due to farm; (1= private and 2=
governarate), AFS; : is an effect due to age
at first service; (i.e. 1=less than 20 months,
2=20 to 25 months, and 3=more than 25
months), AFCy: is an effect due to age at
first calving; (i.e. 1=less than 30 months,
2=30 to 35 months, and 3=more than 35
months), DIM : is an effect due to days in
milk; (i.e. 1=less than 200 days, 2=200 to
300 days, 3=more than 300 days), DFBp:
is an effect due to days in milk to first
breeding; (i.e. 1=less than 50 days, 2=50 to
80 days and 3= more than 80), Cl, : is an
effect due to calving interval; (i.e. 1=11 to
13 months, 2=14 to 17 months, and
3=more than 17 months), DOy : is an effect
due to days open; (i.e. 1=less than 60 days,
2=60 to 109 days, 3=110 to 160 days, and
4=more than 160 days), S/C, : is an effect
due to number of services/conception; (i.e.
1=one service, 2= two services, 3=three
services, 4=four and more services), D.Dy
. is an effect due to days dry; (i.e. 1=less
than 120 days, 2=120 to 180 days, and
3=more than 180), S, : is an effect due to
season of calving; (i.e. 1= summer season
(21 January to 21 March), and 2=winter
season (21 September to 21 December), Y
. is an effect due to year of calving;
(i.e.1=1992-2000, 2=2001-2005, and
3=2006-2010), b; and b,: partial linear and
quadratic  regression  coefficients  of
Yiijkimnopgrs ON age at calving and ejjkimnopars:
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is a random element associated with the
individual observation.

2. Second model:

To analyze the effect of order of lactation
and level of production on the traits
studied in the present investigation, the
following model was used:

Yik = u + LACT; + 305ME; + e
Symbols in the model are defined as
following:-

Yik : is the observation of the buffalo
cow; (i.e Breeding efficiency of each
buffalo cow), p : is an effect common to
all  buffalo cows in the population,
LACT; :is an effect due to lactation order;
(i.e. 1=the first lactation, 2= the second
lactation, 3= the third lactation, 4= the
fourth lactation, 5= the fifth lactation and
more), 305ME; . is an effect due to
level of production; (i.e. 1=less than 2000
kg, 2=2000 to 3000 kg, and 3=more than
3000 kg) and ejjx : is a random element
associated with the individual observation.

3. RESULTS AND DISCUSSION

Table (1, 2) showed the Least Squares
Means, Standard Errors and test of
significance of differences among means
for different factors affecting breeding
efficiency by different methods (WBE %,
WBE-M %, TBE % and SBE %). Farm
had a highly significant effect (P < 0.01)
on breeding efficiency measured by all
different methods. The highest breeding
efficiency came with the private farms for
WBE (87.76 %), WBE-M (92.80 %), TBE
(75.62 %) and SBE (93.04 %). These
findings are in line with Daney [6] who
reported that reproductive efficiency was
significantly affected by herd in buffaloes
bred in Bulgaria. Also, Bashir et al. [5]
reported that herd had a highly significant
effect on the reproductive efficiency. Age
at first services had highly significant
effect (P < 0.01) on breeding efficiency
measured by WBE-M and TBE while it
had a significant effect (P<0.05) on
breeding efficiency by measured by WBE
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and SBE methods. WBE and WBE-M
methods revealed that maximum breeding
efficiency was 8559 % and 91.92 %,
respectively at more than 25 month of ages
at first services range. However, other
methods revealed that the highest breeding
efficiency measures was obtained at less
than 20 month’s age at first services for
TBE (75.37 %) and SBE (91.31 %).
Generally breeding efficiency measured by
TBE and SBE decreased by increase age at
first service. In agreement with the present
study, Sohail [17] stated that breeding
efficiency measured by SBE decreased by
increasing age at puberty. Khan [11]

reported that the decline in milk yield with
the onset of pregnancy was prevented by
an increase in maturity of dairy buffaloes.

Age at first calving had a highly
significant effect (P < 0.01) on breeding
efficiency measured by all different
methods. WBE, TBE and SBE methods
showed that maximum breeding efficiency
of 85.34 %, 81.82 % and 99.66 9%,
respectively at less of 30 month of ages at
first calving. However, WBE-M method
revealed that the highest breeding
efficiency (92.86 %) was obtained at about
more than 35 month’s age at first calving.

Table 1 Least Squares Means, Standard Errors of Various Factors Affecting on Wilcox breeding
efficiency (WBE) and Wilcox breeding efficiency modification (WBE-M).

Factors Classification WBE WBE-M
n LSM = SE n LSM = SE
Farm Private 255 87.76°+1.20 261 92.80%+0.69
Governorate. 409 80.77°+0.99 454 88.39"+0.56
Age at First Service  Less than 20 210 82.08°+1.12 277 88.90"+0.62
(months). 20-25 315 85.12%+1.05 342 90.96+0.59
More than 25. 139 85.59%+1.34 164 91.92%+0.76
Age at First Calving  Less than 30 128 85.34%+1.49 133 89.68°+0.82
(months). 30-35 260 82.37°+1.03 282 89.42°+0.59
More than 35. 276 85.08+1.08 300 92.68+0.60
Days in Milk (DIM)  Less than 200 224 85.47%+1.17 243 90.98%+0.66
200-300 323 85.78%+0.95 349 90.97%+0.53
More than300. 117 81.53°+1.17 123 89.83%+0.67
Days in Milk First Less than 50 258 84.83%+0.97 276 90.56%+0.55
Breeding (days). 50-80 260 83.36°+0.93 281 90.35%+0.53
More than 80. 146 84.59%+1.39 158 90.86°+0.79
Calving Intervals 11-13 343 91.87°+0.89 349 94.53%+0.51
(months) 14-17 229 80.86"+0.89 232 90.52"+0.51
More thanl7. 63 74.58°+1.23 103 83.98°+0.60
Days Open (days). Less than 60 248 85.52* +1.68 255 91.67%+0.96
60-109 187 83.73% +1.30 203 90.13"+0.74
110-160 92 81.87°+1.30 101 89.35+0.73
More than 160. 137 85.92°+1.08 156 91.22°+0.60
Number of One Service 414 86.48°+0.89 436 91.94°+0.51
Services/Conception  Two Services 146 83.97°+0.99 158 91.11%+0.57
(S/C). Three Services 60 81.77°+1.71 71 89.13"+0.97
> Four Services 44 84.83%°+2.02 50 90.18"+1.13
Days Dry (days). Less than120 155 82.93%+1.26 163 89.57%+0.69
120-180 223 82.94°+0.95 240 89.66°+0.52
More than180. 257 81.43%+0.89 281 89.81°+0.50
Season of Calving. ~ Summer 326 84.40%+0.95 353 90.66%+0.54
Winter. 338 84.12°+0.94 362 90.53%+0.54
Year of Calving. 1992-2000 110 84.18%+1.39 126 90.32°+0.54
2001-2005 208 84.95%1.01 228 90.96%+0.40
2006-2010. 346 83.65°+0.90 361 90.51%+0.51

Values within the same category with different letters are significantly different (p < 0.05).
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The present result came in associated with
the previous study of [9] reported that
age at first calving had highly significant
effect (P < 0.01) on breeding efficiency
by increasing age at first calving the
breeding efficiency decreased when
measured by Wilcox et al. [21]. On the
contrary, [17] stated that breeding
efficiency increased with the increase in
age at first calving up to 1400 days,
remained high up to day 1500 & then
decreased. Days in milk had a highly
significant effect (P< 0.01) on breeding
efficiency measure by WBE (high level
was 85.78% at range of 200-300 days of
milk) and non significant effect on
breeding efficiency measures by WBE-M

Table 2 Least Squares Means, Standard Errors of Various Factors Affecting on Tomar breeding efficiency

(TBE) and Sharma breeding efficiency (SBE).

(high level was 90.98% at less than 200
days of milk), TBE (high level was 74.14
% at 200-300 day of milk) and SBE (high
level was 90.82 % at 200-300 day of
milk).

Days in milk to first breeding had a non
significant effect (P > 0.05) on breeding
efficiency by all measured methods.
Maximum breeding efficiency obtained at
less than 50 days by WBE, TBE and SBE
(84.83, 73.99 and 90.53 %, respectively),
while by WBE-M, it was 90.86 % at more
than 80 days.

Calving interval had great influences (P <
0.01) on all different breeding efficiency
measures.

Factors Classification WBE WBE-M
n LSM = SEE n LSM = SE
Farm Private 447 75.62°+0.46 455 93.04°+0.66
Governorate. 440 72.07°+0.42 552 87.58"+0.59
Age at First Service  Less than 20 352 75.37°+0.43 363 91.31%+0.60
(months). 20-25 421 73.52°+0.39 455 90.64%+0.56
More than 25. 114 72.65"+0.60 189 88.97°+0.78
Age at First Calving  Less than 30 218 81.82°+0.54 218 99.66°+0.79
(months). 30-35 405 72.83%+0.41 407 89.30"+0.59
More than 35. 264 66.88°+0.43 382 81.97°+0.58
Days in Milk (DIM)  Less than 200 280 73.58%+0.46 333 89.89%+0.62
200-300 424 74.14°+0.37 474 90.82°+0.51
More than300. 183 73.81°+0.46 200 90.21°+0.65
Days in Milk First Less than 50 331 73.99°+0.37 372 90.53%+0.52
Breeding (days).  50-80 350 73.61°+0.37 390 90.05°+0.51
More than 80. 206 73.93%+0.55 245 90.35%+0.77
Calving Intervals 11-13 331 76.44°+0.49 348 94.27°+0.69
(months) 14-17 207 74.05"+0.49 231 90.05°+0.69
More than17. 78 70.28°+0.63 101 83.41°+0.82
Days Open (days). Less than 60 93 74.33%+0.68 317 91.32%+0.96
60-109 268 73.55%0.51 297 90.02%+0.71
110-160 133 73.40%+0.50 152 89.50°+0.70
More than 160. 193 74.09°+0.42 41 90.41°+0.57
Number of One Service 540 74.97%+0.34 594 92.09°+0.48
Services/Conception  Two Services 191 74.31°+0.39 228 90.75%+0.55
(S/C). Three Services 84 73.48%+0.68 102 89.58"+0.94
> Four Services 72 72.62°+0.77 83 88.82°+1.07
Days Dry (days). Less than120 154 73.05%+0.67 161 89.35%+0.94
120-180 221 73.81%+0.51 239 89.26%+0.71
More than180. 241 73.91%+0.50 280 89.10°+0.68
Season of Calving.  Summer 455 73.85%+0.37 520 90.26°+0.52
Winter. 432 73.84%+0.37 487 90.36%+0.52
Year of Calving. 1992-2000 126 73.98%+0.57 193 89.25"°+0.76
2001-2005 286 73.92°+0.39 321 91.21%+0.55
2006-2010. 475 73.63%+0.38 493 90.46*+0.53

Values within the same category with different letters are significantly different (p < 0.05).
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In general, all values of breeding
efficiency tend to decrease by increasing
the calving interval from around 11-13
months to more than 17 months (for WBE
was 91.87 vs 74.58 %, for WBE-M was
94.53 vs 83.98 %, for TBE was 76.44 vs
70.28 % and for SBE was 94.27 vs
83.41 %, respectively). In support of the
present study, [2] reported that for
enhancing calf crop during life time span
of dairy animals, reduction in the length of
calving interval is important. Also, [17]
stated the necessity of decreasing calving
interval to improve low reproduction
efficiency. Prolonged calving interval
being a negative indicator of reproductive
efficiency results in delayed breeding
which is commonly practiced in urban and
the peri-urban dairy farming system in the
country, in order to avoid loss in milk
yield due to pregnancy [12].

Days open significantly affected (P < 0.05)
the breeding efficiency measured by WBE
and WBE-M methods, while by TBE and
SBE were non-significant effects. The
highest breeding efficiency recorded by
WBE (85.92%) at more than 160 day of
days open and by WBE-M, TBE and SBE
were 91.67, 7433 and 9132 %,
respectively at less than 60 day of days
open.

Number of inseminations per conception
had significant effect (P > 0.05) on all
different breeding efficiency measures.
The highest measures were 86.48, 91.94,
74.97 and 92.09 % for WBE, WBE-M,
TBE and SBE, respectively recorded in
buffalo cows attained conception with only
one insemination. Days dry had a non
significant effect (P > 0.05) on all different
breeding efficiency measures. High value
of breeding efficiency by WBE (82.94 %)
was close to 120 to 180 days dry, by
WBE-M and TBE (89.81 and 73.91 %,
respectively) were obtained after more
than 180 day of dry period and by SBE
(89.35 %) recorded when days dry less
than 120 days. No significant effect for
season of calving was observed on
breeding efficiency by different methods.
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In summer season was recorded the
highest value by WBE, WBE-M and TBE
(84.40, 90.66 and 73.85%, respectively),
while by SBE high value was 90.36 % in
winter season. The non significant effect
of season of calving on breeding efficiency
came in agreement with the findings of [8,
3 and 17] and in disagreement with those
findings obtained by [16, 13, 5 and 9].
Non-significant effect for year of calving
on breeding efficiency by all methods
except those measured by SBE method in
which maximum breeding efficiency was
91.21% in period of 2001- 2005. In
agreement with present study, Baghdasar
and Juma [3] reported that year of calving
had no significant effect on breeding
efficiency in Iragi buffaloes. In contrast to
the previous findings, [13, 5 and 17] stated
that year of calving significantly affected
breeding efficiency.

Table (3) showed Least Square Means and
Standard Errors of breeding efficiency by
different methods (WBE %, WBE-M %,
TBE % and SBE %) in Relation to Order
of Lactation and Level of Production (305-
Day ME). Lactation order had highly
significant effect (P < 0.01) on all different
breeding efficiency measures except
TBE %. The highest breeding efficiency
measures were 76.57 and 95.67 %,
respectively in the first lactation for TBE%
and SBE, and were 88.08 and 94.40% in
second lactation for WBE and WBE-M,
respectively. lowest values were83.80 and
89.05% in fifth lactation order and more
for WBE and WBE-M, and were75.53
and 89.34% in forth lactation order for
TBE% and SBE-M%, respectively. The
results obtained were not in consistence
with the findings of [9] noted that breeding
efficiency increased with increasing the
parity. Level of production had a high
significant effect (P < 0.01) on breeding
efficiency measures including TBE and
SBE %, while it had non-significant
effects on WBE and WBE-M %. In
general, high levels of production are
usually associated with high breeding
efficiency. Highest breeding efficiency
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measured by WBE, WBE-M, TBE and
SBE were 87.02, 92.23, 77.92 and 94.20%,
respectively obtained at high level of
production (more than 3000 kg). This
indicated that the buffalo cows can
maintain high breeding efficiency with

high levels of milk production if
accompanied by good management that
maintain BCS and avoid negative energy
balance; all can be obtained with the
adjustment of ration to the corresponding
stage of production.

Table 3 Least Square Means and Standard Errors of breeding efficiency by different methods (WBE
%, WBE-M %, TBE % and SBE %) in Relation to Order of Lactation and Level of Production (305-
Day ME).

0,
= WBE % WBE-M % TBE % SBE%
% Classification
5 N LSMiSE N LSM:SE N LSM#SE N  LSM4SE
1% lactation. - - - - 316 76.57°+0.54 39 95.67°+0.70
G| §| 2" lactation. 289 88.0840.72 322 94.40°+0.42 280 7519057 339 90.80°:0.74
8|§ 3lactation. 214 87.00°%:0.82 229 92.50°t0.49 210 75.69%+0.65 959 90.57°+0.86
Ol 8 4" lactation. 150 83.95°+0.96 153 90.22°+0.59 144  7553%+0.77 154 89.34°+1.04
>5" lactation 215 83.80°+0.82 215 89.05°40.51 210 7553%:0.64 517 88.94°+0.89
|~
Sl
5=
3| g > 2000. 101 8454113 110 91.04°+0.67 182 72.18°:0.69 227 85.72°+0.88
&| 3| 2000-3000. 508 85.57°:051 540 91.36%+031 705 77.00°+0.35 765 93.28°0.48
5| Q| > 3000. 259 87.02°t0.70 269 92.23%t0.43 273 77.92°%055 297 94.20"+0.74
3| =
EE

Within the same classification, the appearances of least square means with the different letters are significantly different (p

<0.05). Otherwise, they don't.
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