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PRODUCTION AND REPRODUCTIVE PERFORMANCES IN
LACTATING BUFFALOES
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ABSTRACT

Sixteen lactating buffaloes were used to study the variation of certain
blood constituents in the late pregnancy and early lactation, milk
compositions and their relationships with some reproductive performances.
The results cleared that the blood RBCs, Hb, protein, glucose, cholesterol
and inorganic phosphorus concentrations decreased significantly (P < 0.05)
during the iast three months of pregnancy, but the concentrations of blood
WBCs, alkaline phosphatase, GOT and GPT activities increased. During the
first three months after calving the previous blood parameters were
increased and WBCs and inorganic phosphorus decreased with the advance
of lactation period.

Yields of milk and fat started with a low level at the first month
postpartum and recorded the highest level at the second months of lactation,
while milk protein, casein and ash percentages recorded the highest value at
the 3™ months of lactation. Furthermore, milk fat and moisture percentages
gave the highest value at the first month after calving. Days open and
interval from calving to first oestrus were 124.62 + 6.82 and 57.69 + 4.39
days, respectively while number of services per pregnancy was 2.62 + .15
times.

Reproductive performances studied were negatively correlated with
RBCs, Hb, glucose and inorganic phosphorus but WRBCs, alkaline
phosphatase, GOT and GPT were positively correlated either before or after
calving. On the other hand, monthly milk yield, milk protein, casein, ash and
moisture percentages were lowest and positively correlated with the
previous reproductive parameters, while fat percentage and its yield were
significantly and negatively correlated.

Key words: Blood parameters, milk components, reproductive
: performance, before and post caiving.

INTRODUCTION
Somie investigators have used certain blood constituents in dairy
animals to predict milk performance with the assumption that feed
constituents become a part of the blood before being converted into milk
(Kitchenham er al., 1975 and Butler er a/., 1996).
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The duration of the postpartum a cyclic period correlated with the
daily milk production at the peak of lactation, whereas ovarian dysfunction
was more frequently in high yielding cows (Nakao ef al., 1992).

Reproduction is the main factor limiting production efficiency of
dairy cattle, lack of knowledge of the right time, lack proper managemental
in adverse climates, delayed resumption of postpartum ovarian activity are
some of the factors lowering the reproductive value of their animals
(Pieterse et al., 1990).

Therefore, the present study was carried out to get more information
concerning the changes in blood constituents before and after parturition, as
well as milk production at early lactating buffaloes. Furthermore, to
correlate the previous blood and milk parameters and reproductive
performances.

MATERIALS AND METHODS

The present work was carried out at the Experimental Farm of the
Department of Animal Production, Faculty of Agriculture, Kafr El-Sheikh,
Tanta University. Sixteen buffalo cows were used for 6 months (3 months
prepartump and 3 months postpartum). The experimental animals were in
their 2™ and 3™ lactating season. Their average body weights ranged from
400 to 500 kg. Animals were fed according to NRC (1988) requirements.
They grazed berseem clover (Trifolium alexandrinum) during winter and
spring and then fed on rice straw to complete their requirements. Chemical
composition of feed staffs are presented in Table (1). Water was freely
available throughout the experiment.

Table (1): Feed ingredients and chemical composition of the experimental
rations.

Chemical composition {(on DM basis %)

Feed stuffs Organic| Crude | Crude | Ether | NFE Ash
matter | protein | fiber | extract
Concentrate feed mixture (CFM) | 89.46 | 16.82 8.82 3.47 60.35 1 10.36
Rice straw 82.21 3.35 | 3399 1.28 | 4358 | V7.77
Berseem clover 84.85 | 16.61 | 29.80 1.27 | 37.17 | 15.14

Blood samples were collected monthly from the jugular vein of each
animal during the experimental period. Ethylene diaminetetra acetate
(EDTA) was added into a clean and drv test tube as anticoagulant to
determine red (RBCs) and white (WBCs) blood cells and haemoglobin
concentrations (Hb). To another test tube free of EDTA, blood was collected
to get serum which was separated by centrifugation at 3000 r.p.m for 15
minutes and then stored at -20°C until the determination of total protein,
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cholesterol, glucose, inorganic phosphorus, GOT, GPT and alkaline
phosphatase as described by Varoiey (1976).

At the 1%, 2™ and 3™ months postpartum, milk yield was recorded
and samples were collected from both morning and evening handily milking,
good mixed and prepared for the determination of percentages of protein,
casein, fat, ash and moisture as described by (AOAC, 1990).

Reproductive performances included days open, interval from
calving to first oestrus, number of insemination per conception and interval
from first oestrus to conception were observed and calculated.

The obtained data were statistically analysed using Generai Linear
Models Procedure Adapted by SPSS (1997) for User’s Guide (one way
ANOVA model). Where appropriate means were separated using Duncan’s
multiple range tests.

RESULTS AND DISCUSSION

In the present study, the levels of blood RBCs, Hb, protein, glucose,
cholestero! and morgamc phosphorus concentrations recorded the highest
values at the 3 months prepartum and thereafter they significantly
decreased to measure the lowest values at the 1¥. month before calving,
which were in agreement with Patil and Deshpande (1979), who reported
that at the 8" weeks before calving the blood protein and glucose
concentrations were deceased until calving. In the same trend, Prakash and
Tandon (1979) and Soliman ef al (1995) found that the concentrations of
cholesterol and lipids fell gradually as parturition approached and rose
steeply after parturition. This change may be dueito hormonal influences
probably played a major role, both thyroid horimones and oestrogens
influenced cholesterogenesis during pregnancy tq some extent. While,
Allam and Mottelib (1981) found that there was no regular pattern of change
in blood serum cholesterol concentration neither durmg prepartum nor
postpartum.

Moreover, in the experimental lactating buffaloes it was found that
blood WBCs, alkaline phosphatase, GOT and GPT activities increased
significantly at the same previous period to measure the highest values at the
1* month before calving (Table, 2). Results from this study agree with that
reported by Salem et al (1979), who found an increase in activity of blood
GOT during the last period of gestation in cattle and buffaloes may be the
result of increasing requirements for foetus to synthesize new tissues or
accelerating the metabolic rate of protein synthesis needed for faetal growth
and milk production. While other investigators found that the elevated
values of these enzymes during the late pregnancy and early lactation may
. be due to liver dysfunction {Rowlands er al., 1977).
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Table (2): Changes in certain blood constituents at late pregnancy and early
lactating in buffaloes (Mean + SE).

Period Before calving (months) After calving (months) | Overall means JAverage]

Blood parameters i 2 3 i 2 3 Before | After {overall

] calving | calving{ mecans

RBCs (N x 10%mm") 499 | 373 [ 594 ] 444 | 449 | 490 | 5.56 ] 461 | 3.08
* * + x + + + + *

] 00481 012 1013 [0.05*] 0.10* f0.12%) 0.09 { 0.06 | 0.07

WBCs (N x 10°/mm?) 638 | 606 j 556 | 936 | 879 724 1 600 | 846 | 7.23
+ + + i * * * * *

0.16 4821 021 2% | 0.27* 1028 ! 0488 Jo49B| 013 | 027 | 020

Haemoglobin (2%) 11.74 | 4278 (1446 § 1161 { 1301 } 1339 ] 1299 | 1267 ] 12.83
+ a + * + i + E *

0.38 %84 0335 1039100041 000 [0.00°™ 072 | 000 | 018

Protein (%) 831 864 {922 {672 1] 787 | 838 | 872 ) 1221 827
54 * * * * + + + *

023839 018 1021 P ot ] 001 % [0.06°%% 0.2 | 021 [ €11

Glucose {mg%) 5499 | 6006 | 59.02 {39.54 1 54.81 ] 53.12 | 58.02 | 49.16 } 53.59
* * * * + + + + +

1907 121 11.10%%1.234] 2407 [208%] 088 | 1.19 | 097

Cholesterol (mg%%) 15542 159.42 {180281127.59] 133.49 |138.47}165.04}133.194149.11

s * * + + + *
: 581800 8749 1645%) 6042 | 617 66548 43 03610322
Alkaline phosphatase(IU/L) | 7536 { 74.56 | 74.69 4333.16] 144.84 | 151.28] 74.87 {143.09] 10898

* * * * * * x x +

3522105164 16334103433 481 5" 581 290 | 291 | 405

GOT (LUiL), 4575 | 4309 { 371 {6413 ] 7038 } 71.50 ) 42.03 | 68.67 ] 5535
+ * * + * £ % * +

1781 2762 | 01672 260 [ 3300 | 2700 [ 125 | 168 | 1.72

GPT (LU 2594 | 2263 | 1919 | 2975 ] 3050 | 3381 } 2258 } 3135 § 2697

b 4 * * i + * + + +

20031 LIgABLL0 84421191 0] 2,120 [2.050] 009 | 1.18 { 0.86

Inorganic phosphorus (mg%)| 35.86 6.12 646 | 599 5.57 468 ] 615 | 542 1 5.78
* + * + + * + * +

0.27% 0285 | 0.18° [0.24 ** 026™ [0.214] 014 | 0.15 { 0.1}

A, B, C means in row for each character with different superscripts significantly differ (P < 0.05)

3, b. ¢ means in row for before and after separately with different superscripts significantly differ (P < 0.03)

On the other hand, all the previous blood parameters increased
during the first three months after calving in lactating buffaloes except the
values of WBCs and inorganic phosphorus which were adversely affected
the levels at the 1¥ month postpartum and then decreased gradually until the
end of the experimental period. This tendency agreed with Farrag et al
{1984), who reported that the values of RBCs, Hb and glucose declined after
parturition till the 3™ weeks of lactation and thereafter increased. This may
be due to the production of colostrum which is rich in proteins specially
gama globulins which is necessary for the defence mechanism of the newly
bomn calf (Butler er al, 1996). In the same trend, Abd bi-Moneim et al.
(1990) and El-Shora (2001)in buffaloes, Metwally ef a/. (2000) in Friesian
cattle, observed that blood protein, lipids, cholesterol, glucose, GOT and
GPT activities increased with advancing of lactation period postpartum.
This change may be due to stress of lactation and its hormones or to
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secretion of ATCH which secreted by the adrenal cortex under condition of
stress of lactation (Nakao et al., 1992).

The present results in Table (3} indicated that the levels of monthly
milk yield, miik protein, casein percentages, fat yield and ash percentage
started with a low levels at the [* month postpartum and then increased
significantly (P < 0.05) to record the highest values at the 2! or the 3
months of lactation after calving. On the other hand, milk fat and moisture
percentages measured the highest levels at the I¥ month after calving and
decreased at the 2" mouths of lactation and then again increased at the 3¢
months of lactation. The present results are in agreement with Abd El-
Moneim er al. (1990), who reported that milk yield started at a low level
during the first month of lactation and then increased to reach the maximum
value at the second or the third months after parturition and then declined
afterwards. This changes may be due to variations in the concentration of
hormones that are usually associated with parturition and the onset of both
milking and pregnancy. Moreover, in the same trend for lactating buffaloes,
these results are supported by those reported by Soliman er al. (1995) and
Metwally (1996). Increasing the level of milk production during the first
month of lactation may be attributed to the increasing of prolactin secretion
and other metabolic hormones which accelerate the animals ability for milk
production and thereafter decrease with the advance of lactation period may
be due to decreasing efficiency of the udder secratory cells and the hormonal
status convenients to milk production during stage of gestation (Rowlands ef
al., 1977).

Table (3): Milk yield and milk components in early lactating buffaloes
{Mean +SE). ' s
Penod ] i’ostparium period { montli} QOverall
Milk parameters | 1 2 3 mean
Milk vield (ke/month) 203755.46° | 255.00£5.16° | 23667+2.87° 231.6743.92
Protein % 4.10+0.08° 438+0.05° | 430:0.06" 4.3340.04
Casein % 3.4240.07% 3.68+0.03° 3.71:0.08° 3.60+0.04
Fat % 6.86+0.12 % 6.44+0.13° 6.48+0.13™ 6.59+0.08
Fat vield (kg/month) 13.840.57° 17174091 % 15.1440.56° 15.15+0.56
Ash % 0.97+0.02 09140.01° 1.01+0.3° 0.9640.0]
Moisture % 84.64+0.17° §3.26+030° 84.38+0.34 ° §4 08+0.18

a, b, ¢ means in row with different superscripts significantly differ (P < 0.03).

[t seems from the data presented in Table (4) that the days open,
interval from calving to first oestrus and interval from first oestrus to
conceptien were 124.62 + 6.82, 57.69 + 4.39 and 60.69 + 391 days,
respectively, while the numbers of insemination per conception was 2.62 +
0.15 times in lactating buffaloes. In this field, El-Wardani eral (2000)
reported that the intervals from calving to first postpartum oestrus, first
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postpartum insemination and fertile service were 107.5 + 10.9, 108.6 + 10.1
and 133.1 + 11.8 days, respectively for the Egyptian buffaloes, while the
number of services required for conception was 1.2 times.

Table (4): Some reproductive performances in lactating buffaloes.
Days open Interval from calvingj No. of insemination | Interval from first
to first oestrus per conception  Joestrus to conception)
Means + SE 124.62 + 6.82 57.69+4.39 2,6240.15 60.69+3.91

On the other hand, Hewett (1974) gave shorter intervals and number
of services per conception for the Swedish dairy herds, while Mikhail (1979)
reported longer intervals to first service postpartum to record about 196.32
days. A possible cause of these differences is differences in the methods,
frequency and timing of oestrus detection {(Bulman and Wood, 1980).

Days open, interval from calving to first oestrus, number of
inseminations per conception and interval from first oestrus to conception
were negatively correlated with blood RBCs, Hb, cholesterol, glucose and
inorganic phosphorus concentrations in lactating buffaloes either before or
after calving, while WBCs, alkaline phosphatase, GOT and GPT activities
were posidvely correlated (Table, 5). Results from this study are supported
by Hewett (1974), who reported that the high total blood protein, high urea-
N, low blood glucose and low Hb concentrations were associated with
lowered fertility parameters. Moreover, Awad ef al. (1981} observed that the
fertility of the lactating buffaloes tended to be reduced if inorganic
phosphorus falls, since phosphorus deficiency may cause inhibits growth
and maturation of follicles possibly due to failure in FSH (follicle
stimulating hormone) secretion (Prasad and Rao, 1997) or may be due to its
effect on the anterior pituitary secretion (Jahan and Myenuddin, 1996). In
contrary, there is not relationship between fertility and blood inorganic
phosphorus in cattle as reported by Rowlands ef al. (1977). Recently, El-
Darawany and Marai (2001) reported that the blood Hb and RBCs were
significantly lower but the count of WBCs, eosinophile and monocytes were
significantly higher in buffaloes and cows requiring three or more services
per conception.

The previous reproductive performances under consideration were
found to be slightly and negatively correlated with blood serum protein
during the last three months of pregnancy but it was positively and
significantly correlated with such component during postpartum. These
results agreed with those of Hewett (1974), who found that the values of
globulin increase significantly in the first three weeks following calving,
while albumin/globulin ratio (in case of liver dysfunction) was lower in
cows requiring four or more services per conception. It was early found that
cows fed protein in excess of their requirements recorded a high incidence
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of postpartuient endometritis and anoestrus and these were accompanied
with higher serum GOT activity (Ramakrishna, 1996).

Data in Table (6) showed the correlation coefficient values between
some reproductive performances on one hand and both milk yield and milk
composition on the other. Milk yield, milk protein, casein, moisture and ash
percentages were slightly and positively correlated with days open, interval
from calving to first oestrus, number of inseminations per conception and
interval from first oestrus to conception but milk fat percentage and milk fat
yield were significantly and negatively correlated. In this frend, Thatcher and
Wilcox (1973) reported 13.1, 14.0 and 15.5 days for pertod from parturition
to first ovulation and 28.4, 33.1 and 36.9 days from parturition to first
standing oestrus, depending upon milk production (low, medium or high).
Moreover, El-Keraby and Schilling (1976) found a positive correlation
between the level of milk production and the occurrence of silent heat and
insignificant positive correlation coefficients of (.13, 0.1 and 0.06 were
found between milk yield and the intervals from calving to complete uterine
involution, first ovulation and first detected oestrus, respectively. Similar
results were reported by Britt (1988). Such conflict may have resulted from
differences int the genetic potential and the level of production of animals
used (Oltenacu et al., 1991).

Table {(5): Relationship between blood constituents at before and after
calving and some reproductive performances in buffaloes.

Reproductive performance
Blood parameters Days open Interval from calving] No. of insemination] Interval from first
to first oestrus per conception 0estrus to
. conception -
Before calving
RBCs -0.26 -0.23 -0.23 -0.22
WBCs 0.16 0.26 0.08 0.02,
Haemoglobin -0.01 -0.07 -0.08 -0.16
Protein -N.07 -0.06 =012 -0.17
Cholesterol -0.41% -0.46* -0 49+ -0.63%*
Glucose -0.04 -0.19 -0.19 .16
Alkaline phosphatase 0.25 0.33* 0.26 041*
GOT 021 0.30* .09 0.29*
GPT 0.02 0.01 0.06 0.29*
Inorganic phosphorus -0.30* -0.40* -0.16 -0.19
After calving

RBCs 019 -0.17 -0.19 -0.26
WBCs 0.12 0.07 0.25 0.25
Haemoglobin -0.11 -0.15 -0.12 -0.13
Protein 0.31+ 0.28* 0.39% 0.30*
Cholesterol <032+ -0.34+ -0.46* -0.52%s
Glucose -0.27 023 -0.42 0,564
Alkaline phosphatase 0.26 0.29% 0.17 0.09
GOT 017 0.23 0.12 0.04
GPT 0.03 0.10 0.07 0.28*
Inorganic phosphorus | -0.07 -0.14 1 -(.04 (.25

* significantly at P < (.05, ** Significantly at P < 0.0]
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Table (6): Relationship between milk components and some reproductive
performances in buffaloes.

Reproductive performance
Mi’k components Days [nte.rval from | 1\.10. c_)f interval from
open calving to first | insemination per | lirst oestrus o
b oestrus conception conception

Milk yield (kg/month) 0.14 0.21 0.11 0.03
Fat % -0.3* -0.4* -0.3* -0.3+
Fat yield (kg/month) -0.4% -0.31% -0.3% -3.17
Milk protein % 0.02 6.05 0.03 0.04
Casein % 0.03 0.04 0.001 0.06
Moisture % 0.07 ' 0.03 0.23 0.26
Ash % 0.19 0.27 0.17 0.14

* Significantly at P < 0.05

It is concluded that the blood parameters estimated three months
before and after calving as well as milk yield and its components would

appear to be useful as a practical index of potential fertility in Egyptian
buffaloes.
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