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ABSTRACT: The present study includes 20 lactating
buffaloes to estimate the effects of calving season and growth stage
on milk production performance. In winter a total of 10 winter
calving buffaloes (WCB) were assigned to two groups: (a) growing
lactating buffaloes (GLBW, n = 7) and (b) mature lactating
buffaloes (MLBW, n = 3). As well as, in summer, a total of 10
summer calving buffaloes (SCB) were assigned into two groups: (a)
growing iactating buffaloes (GLBS, n = 4), (b} mature lactating
buffaloes (MLBS, n = 6). Milk samples were collected weekly from
each animal. Tre was measured and blood samples were collected
from animals of each group at test day till the end of lactation
period. Plasma samples were stored until subsequent analysis for
ALT, AST, ALP, Albumin, Total protein, Cholesterol, and
Triglycerides levels. Data were statistically analyzed using SPSS
program to find out the variance between season of calving and
between growing stages. Results indicate that, THI values were
higher than 70 in summer and less than 70 in winter. Tre was not
affected significantly by Parity and prevailing environmental
conditions, SC buffaloes produced most of their milk in winter
‘when Ta was aimost being around the thermoneutral zone and
therefore produced more miltk than WC buffaloes. Mature buffaloes
as well as produced more milk than growing buffaloes. SC had
longer lactation period than WC buffaloes. Milk protein % was
significantly higher in SC than WC buffaloes, whereas, milk
lactose, fat and TS % did not differs between WC and SC buffaloes.
ALT was significantly higher in SC than WC buffaloes. MSC
buffaloes showed significantly higher ALT than growing buffaloes
in both summer and winter. AST and ALP showed no significant
differences. TP and globulin were significantly higher in SC than
WC buffaloes with no significant between growing and mature
buffaloes. Yet, albumin was not significantly differed between WC
and SC buffaloes. A/G ratio was within normal values and did not
differ significantly between groups or subgroups. In general, WC
produced higher milk and milk components than SC buffaloes.

LB produced more milk and milk components within calving
season. Plasma ALT, AST "and ALP levels followed milk
production in all groups. : ‘
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INTRODUCTION:

Water buffaloes are the main dairy animals in Egypt and their milk is
preferred by consumers to cattle or sheep milk.

Buffaloes are sensitive to weather changes, and adverse climatic
conditions are hazardous to buffalo’s productive performance. Marai ef
al., (2002, 2006); and Marai and Habeeb (2010) showed that the effect of
elevated ambient temperature reduce the animal appetite and feed intake,
impaired reproduction and showed down growth. The present study was
therefore carried out.to estimate how much would milk production be
affected beside the functional state of some principal organs by climate
changes and the exposure to high ambient and low ambient temperatures
in summer and winter.

MATERIALS AND METHODS:

Buffaloes representing 4 parities were kept in open yard (30x70 m?)
at Mostorod Research farm belonging to Animal Production Dept.,
Faculty of Agriculture, Al-Azhar Univ. Ambient temperature ranged
between 0 and 31°C in winter and between 22 and 40 °C in summer.
Relative humidity was <100 % in summer and winter. Light darkness
ratio was naturally around12 hours. Mean animal weights were 441.6,
540.8, 631.8 and 629.8 kg for the 1%, 2™, 3™, and 4™ parities respectively.
Animals were fed concentrate fed mixture and berseem (Trifolium
alexandrinum) according to Ghoneim (1967). The buffaloes were divided
into two lactating groups; (a) growing (GLB, n=7) and (b) mature (MLB,
n=3) in winter delivering buffaloes and these were farther divided into (a)
growing lactating buffaloes, including 1% and 2™ parities and mature
lactating buffaloes including 3™ and 4™ parities. Milk yield of each
buffalo was weighed and samples of 20 ml were collected twice daily at
weekly intervals and preserved in plastic sterilized vials with 2 drops of
potassium dichromate till assayed. Blood samples were also collected
from the jugular vein in heparinized vials. Plasma samples were
immediately separated and were preserved under deep freezer at 20 °C
until estimation of ALT, AST, ALP, TP, Albumin, Cholesterol, and
Triglycerides (TG). Three lactation stages were included: 1% stage (pre-
lactation) < 100 days, 2™ stage (mid-lactation) > 101 to > 200 days and
3' stage (late-lactation) > 200 days.

Rectal temperature degrees (Tre) were measured at 10 am at monthly
intervals for all experimental animais.
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In summer another 10 lactating buffaloes were assigned to two
groups (a) growing lactating buffaloes (GLB, n=4) and (b) mature
lactating buffaloes (MLB, n=6). Rectal temperature degrees were
measured. Blood samples were collected and treated as mentioned
previously in winter.

Liver functions-indicating enzymes ALT, AST were estimated
calorimetrically (Reitman and Frankel, 1957).

Albumin. alkalin phosphatase, and total protein were assessed
calorimetrically according to Doumas, (1971); Belfield and Goldberg,
1971, and Gornal er al., (1949) in respective order. Cholesterol and
Triglycerides were determined calorimetrically according to Allain ez al.,
(1974) and Fassaii and Prencipe (1982) respectively.

Milk components (fat, protein, lactose, total solids, and solids not fat)
were estimated by Milko Scan 130 tester type: 10900 based on infrared
spectroscopy (AOAC, 1990; and Kaylegian et al., 2009).

The 7% fat corrected milk yield (FCMY) values were calculated by
the formula: FCMY (kg) = 0.28 x MY (kg) + 10.34 x milk fat (kg),
according to Tyrrell and Reid (1965).

Meteorological data were obtained from central laboratory of
agricultural climate. Temperature humidity index was calculated using the
formula of Amundson et al., (2006):

THI = 0.8 x Ta °C + {(RH %) x (Ta °C — 14.4)/ 100)} + 46.4.

Where; Ta °C is the ambient temperature (°C), and RH is the relative
humidity (RH %) / 100.

Statistical analysis: SPSS Program was used in data analysis (SPSS,
1999). Two-ways analysis of variance was used to test the effect of
season within different growing stages in lactating buffaloes.

RESULTS AND DISCUSSION:

Meteorological data: A glimpse at Table (1) reveals that ambient
temperature ranged between 5 and 25°C in winter and between 21 and
37°C in summer. THI values were higher than 70 in summer and less than
70 in winter. THI values of 68 considered the upper limit of dairy cattle
comfort zone (Marai and Habeeb, 2010 and Johnson er al, 1989).
Temperature humidity index value of 74 to 78 is considered hazardous
and represents an alert condition for animals (Abd El-Ghany er al., 2010).
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Table (1): Means of ambient temperature (°C), relative humidity (%%,
and temperature humidity index during the experimental period.

Ambient Temperature . T THI
Season Month CC) Relative Humidity (%) Average_
High | Low | Average | High | Low | Average
Jan-2008 20 5 12.2 100 | N 64.0 54.7
) Feb-2008 25 5 13.9 100 | 23 63.6 51.2
Winter
Mar08 38 10 20.6 94 6 49.0 65.9
Apr-2008 40 12 223 88 6 49.4 681
May-2008 | 37 15 249 88 11 46.5 71.3
Jun-2008 40 20 289 83 4 48.9 76.6
Jul-2008 37 22 29.1 100 18 58.2 78.2
Summer : l
Aug-2008 37 21 30.0 94 22 594 79.6
Sep-2008 38 21 28.7 89 17 55.8 774
Oct-2008 36 16 23.6 94 19 61.3 70.9
Nov-08 28 13 20.7 94 23 58.1 66.6
Dec-2008 31 10 17.2 94 16 58.8 61.8
Jan-2009 25 7 15.7 100 4 534 59.7
winter | gen2000 | 28 | 10 | 166 | 88 | 12 | 463 | 608
Mar-2009 | 33 8 i7.5 100 7 47.8 61.9
Apr-2009 37 13 220 100 | 10 49.5 61.7
May-2009 | 40 0 24 4 13 13 47.5 70.7
Summer | Jun-2009 40 20 29.8 100 4 45.6 77.2
Jul-2009 38 22 30.0 100 | 21 57.3 79.3

Rectal temperature: Table (2) shows that mean Tres were 38.6 and
38.5 °C in winter calving (WC) and summer calving (SC) buffaloes
respectively and being with no significant differences. Mean Tres in
Growing winter calving (GWC) buffaloes and Mature winter calving
(MWC) buffaloes were 38.5 and 38.8 °C respectively with no significant
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difference. Mean Tres in Growing summer-calving (GSC) buffaloes and
mature summer calving (MSC) buffaloes was 38.5. This result indicates
that Tre was not affected significantly by Parity and prevailing
environmental condittons, which conforms to the findings of Tanaka et
al., (2007). The relatively higher Tre in WC buffaloes may be ascribed to
the long term exposure to the worm climate since most of the lactation
period was in summer. Also, lactating buffaloes are more sensitive to high
Ta because they expend more energy besides, they possess small number
of sweat glands in their skin (Ahmad and Tariq, 2010).

Table (2): Means + standard errors of rectal temperature (°C} in growiag
and mature buffaloes calving in winter and summer.

Variable - Calving Season P

Item Winter Calving Summer Calving P1

MxSE 38.62+0.78 38.535+0.81 NS
Growing Stage

Growing Matuare Growing Mature P2

M+ SE | 38358+0.07 | 38.77+0.17 | 38.53£0.10 | 38.54+0.11 NS

Where: M= Mean, SE= Standard error, P= Probability level of significance, P=
Probability level of significance for the effect of calving season, P2= Probability level of
significance for the effect of growing stage, NS= Non significant (P > 0.05), * =
Significant (P < 0.05), **= highly significant (P < 0.01).

Milk Yield: Highly significant (P < 0.01) differences between the
averages of daily milk yield in WC and SC buffaloes were found (Table,
3). Such results could be attributed to the fact that summer calving
buffaloes produced most of their milk in winter when Ta was almost
being around the thermoneutral zone and therefore produced more milk
than WC buffaloes. Mature buffaloes as well produced more milk than
growing buffaloes which may be referred to that growth expands a great
proportion of energy which would otherwise be used in milk production.
Besides, that mature buffaloes possess more secreting milk glands and
well developed udders. These results conform with those of Mourad er
al., (1990 and 1991) and Ueno er al., (1999).
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Table (3): Means = standard errors of milk parameters in growing and mature
buffaloes calying in winter and summer.

Parameter | Variable Calving Season I'—I
Item Winter Calving Summer Calving i!j
Daily mitk| prsE 3.10:035 4685033 "
yield Growing Stage
n\;ernge Growing Mature Growing Mature P2
ko) M=SE | 2.7720.40° 3880504 3.9240.234% 5.18£0.48" e
- Item Winter Calving Summer Calving P1
Lactation | M+SE 229.60£16.95 282.04+11.28 .
period Growing Stage
(day) Growing Mature Growing Mature P2
M=SE | 242.57:21.24"% | 1993322223 % | 260.50£25.33 *=®* 296.4044.72 ** *
Item Winter Cabving Summer Calving Pl
1o, MSE 553.59+71.80 1093+98.24 b
FCMY Growing Stage _
Growing Mature Growing Mature P2
M+SE | 547.32103.1™ 568.3+51.5% 848 4+132.4" 1256.1493.0* b
Item Winter Calving Summer Calving P1
Milk fat M+SE 5.07+0.19 i 5.260.15 NS
% Growing Stage ‘
Growing Mature Growing Mature JE2,
MSE 5.06+0.22 4.62+0.39 5.23x0.24 5.27x0.20 NS
ftem Winter Calving Summer Calving Pl
Milk M=SE 3.3120.11 3.45+0.05 *
Protein % _ Growing Stage__
Growing Mature Growing Mature P2
MESE | 33220148 2.28+0.02° 3.48+0.13° 3.4320.04* *
Item Winter Calving Summer Calving Pl
MsSE 4.72+0.07 4.63=0.12 NS
Lactose % Growing Stage
Growing Mature Growing Mature P2
MiSE 4.700. 10 4.7640.02 4.48+0.02 4.74:0.03 NS
Cont. Table (3);
item Winter Calving Summer Calving P1
M2SE 13.62+0.28 14.060.18 NS
TS % Growing Stage
Growing Mature Growing Mature P2
M=SE | 1367048 13.53%0.175 14.18+0.4148 13.99+0.17* >
Item Winter Calving Summer Calving P1
MESE 8.02+0.12 8:08+0.84 *
SNF % Growing Stage
Growing Matutre Growing Mature P2
M+SE | 8.02+0254 8.04+023% 7.96+0.12° 8.16+0.05" *
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Lactation period: Table (3) indicated that lactation periods were
affected significantly (P < 0.05) by calving season and growing stage
where summer calving had longer lactation period (282.0 day) than winter
calving (229.6 day). Growing buffaloes had longer lactation period in
winter (242.6 day) than mature buffaloes (199.3 day), while in summer
the opposite was noticed where mature had longer (296.4 day) lactation
than growing buffaloes (260.5 day). Khalil (2005) stated that metabolism
increases under thermoneutral temperature there was an interaction
between thermoneutrality and stage of growing which explain the
preceding results.

Total milk yield and 7% fat corrected milk yield: The average
total milk yield showed significantly (P < 0.01) higher values in summnier
calving buffaloes than in winter calving buffaloes (Table, 3). Growing
and mature summer-calving buffaloes had higher (P < 0.01) total milk
yield than winter calving growing and mature buffaloes. Maturation of
buffaloes induces maturation of milk secretory organs which reflect parity
and the development of the udder physiological functions and udder
capacity to produce milk till maturation is complete (Mourad and
Rashwan , 2001 and Javed er al., 2009). The corresponding averages of 7
% fat corrected milk of either WC or SC showed differences being highly
significant (P < 0.01) between summer and winter calving and between
growing and mature buffaloes. These remarkable differences may be
referred to higher milk yield and milk fat % in SC buffaloes.

Milk components: Milk protein % was significantly (P < 0.05)
higher in SC than WC buffaloes, while milk lactose %, milk fat % and
milk total solids did not differ between -winter and summer calving
buffaloes. Solids not fat was significantly (P < 0.05) higher in SC than
WC buffaloes. The seasonal variation in milk components which might be
found in some European countries was not clear in most of the milk
component of buffaloes under the Egyptian conditions. This could be
ascribed to differences in Ta and differences and light darkness ratio
(Table, 3).

Biochemical Parameters:

Data in Table (4) indicated that Alanine aminotransferase (ALT) was
significantly (P < 0.01) higher in summer calving (60 U/I) than in WC
buffaloes (47 U/l). Mature SC buffaloes also showed significantly (P <
0.01) higher ALT (61 U/l) than the growing buffaloes in either summer or
winter. Growing stage showed a significant (P < 0.01) effect on ALT,
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Table (4): Means t standard errors of biochemical parameters in growing and
mature buffaloes calving in winter and summer.

Parameter Varizble Calving Season P
Item Winter Calving Summer Calving Pl
MiSE 47+2.0 60+3.1 *x
ALT (UN) Growing Stage
! Growing Mature Growing Mature P2
i Mz=SE 472 28 49:+].86° 58+5.91°5 61+3.68* bk
Item Winter Calving Summer Calving P1
MaSE 130£3.9 134454 NS
AST (UM Growing Stage
Growing Mature Growing Mature P2
MiSE 128.6+5.4 132+4.4 134474 135+8.2 NS
Item Winter Calving Summer Calving P
M+SE 132£10.49 13644 NS
ALP (UM Growing Stage
Growing Mature Growing Mature P2
MaSE 131.54+13.1 131.91£24.16 135.10+3.54 136.03+5.75 NS
Item Winter Calving Summer Calving P1
'~ M4SE 7.6x0.2 8.320.1 »
TP (g/dh) Growing Stage
Growing Mature Growing Mature P2
MsSE 7.80%0.23 8.05%0.29 8.13+0.29 8.43+0.15 NS
Item Winter Calving Summer Calving [
Albumin MiSE 3.59+0.05 i 3.54+0.06 NS
(/d) Growing Stape
Growing Mature Growing Mature P2
Mz=SE 3.59+0.06 3.60=0.06 3.57x0.08 3.5120.10 NS
Item Winter Calving Summer Calving o |
Globulin MzSE 4.17+0.1 _ 4.5%+0.2 .
(g/dD) Growing Stage
Growing Mature Growing Mature P2
M+SE 4.2120.1° 4.0740.3° 4.1120.14" 4.91+0.18" >
Item Winter Calving Summer Calving Py
M4+SE 0.86 £0.02 0.80x0.03 NS
A/G ratio Growing Stage
Growing Mature Growing Mature P2
M4+SE 0.85+0.03 0.88+0.01 0.84+0.04 0.77+0.03 N3
Item Winter Calving Summer Calving P
Cholesterol M+SE 82.3142.1 _ 86.30=2.1 NS
Growing Mature Growing Mature P2
M+SE 82.2742.6 82.39+39 86.8323.3 85.96x+3.0 NS
Item Winter Calving Summer Calving P1
M<SE 33.8421.44 38.40+3.45 NS
TG (mg/dl) Growing Stage
Growing Mature Growing Mature P2
MsiSE 33.77£33 34.03+£52 36.05+1.5 39.97+5.8 NS
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most probably ascribed to its higher level in MSC buffaloes.

Aspartate aminotransferase (AST) and Alkaline phosphatase (ALP)
showed no significant differences due to either season of calving or to
growing stage (Table, 4). Boots et al., (1970); Koubkova et al., (2002);
and Rasooli et al., (2004) stated that increase in Ta enhanced ALT
activities in cattle. On the other hand Abo El-Nor ef al., (2007) and
Sobeich er al., (2008) reported that enzymatic transaminase activity may
increase in response to higher metabolism which normally accompanies
lactation.

Plasma Proteins:

Total proteins in plasma were significantly (P < 0.05) higher in
summer calving buffaloes (8.3 g/dl) than winter calving buffaloes (7.6
g/dl). Stage of maturity showed no significant effect between growing and
mature buffaloes. Albumin as well was not significantly differed between
winter-calving and summer-calving buffaloes or between growing and
mature animals. Globulin however, was significantly higher in summer
calving (4.59 g/dl) buffaloes compared to winter calving (4.17). Also,
mature summer-calving buffaloes had significantly (P < 0.05) (4.91 g/dl)
higher plasma globulin than the other 3 growing and mature groups. A/G
ratio was within normal values and did not differ significantly between
groups and subgroups (Table, 4)., these results are not in agreement with
those previously reported by Shafie and Badreldin (1962), Yousef, (19%0)
and Gudev et al, (2007), but they conform with the findings of
Chaiyabuter er al., (1987) and Nessim, (2004), who found that total
protein levels were higher in summer than in winter. Exposure to summer
high Ta causes initial hemo-concentration followed by hemodilution
(Gudev et al., 2007) which may explain the preceding results.

Lipid profile:

Cholesterol in plasma of summer- calving buffaloes was little but not
significantly higher (86.30 mg/dl) than in winter-calving buffaloes (82 .31
mg/dl). Cholesterol levels did not differ between growing and mature
buffaloes (Table, 4) Triglycerides (TG) followed the same trends as
cholesterol. Mc Namara et al., (1995) and Tekelioglu et al., (2010)
suggested that milk fat levels are influenced by plasma lipid
concentrations. Likewise Hammon er al., (2009) reported that high
intensive fat metabolism occurs to provide milk fat. Meanwhile, TG
increase with increased fat metabolism.
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CONCLUSION:

Calving season exerted a significant effect on milk production and
components where summer-calving buffaloes produced higher milk and
milk components than winter-calving buffaloes. Mature lactating
buffaloes produced more milk and milk components within calving
season. Plasma ALT, AST and ALP levels followed milk production in
ali groups.
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