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Summary

This study was carried out on the local buffalo in Ninewah, data were collected from154
buffalo in two herds during the period 1/7/2010 until 18/7/2010 in which milk collected daily
in sequence ( 1% day , 5" day , 9" day , 13" day and 17" day ) and recording maximum and
minimum temperature .Data were analyzed using general linear model ( GLM) within SAS
program to study the fixed effects ( parity , herd , stage of lactation and test day ) , and
regression coefficient with heritability . Overall average daily milk yield was 9.69 + 0.12 kg
and it appeared that parity , herd and stage of lactation has a highly significant effects in daily
milk yield , while test day recorded no significant effect in the above . Minimum temperatures
ranged (23.5 — 27.5 °C) and maximum was (41.8 — 45.6 °C). Regression coefficient for daily
milk yield on maximum temperature was -0.259 kg / °C on (P < 0.01) and for minimum was
0.0325 kg / °C and this was non - significant, while the prediction equation (y) was:

Y/ (max) = 21.121 — 0.259 (X1)
Y (min) = 8.863 + 0.0325 (X2)

The heritability estimate for daily milk yield was ranged between (0.17 — 0.21) for the test
day (recording day) , it was concluded that from this a number of fixed effects , and yield was
decreased significantly with rising in ambient temperature and the estimates of heritability for
daily milk yield belonged to test day was rather low.
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Introduction

The average of daily milk yield was important traits that determines the amount of milk
which produced by cows across their production season , and this was dividing the total
production of milk in the lactation period , and therefore reliance on total production only
dose not gives clear picture from the nature of production ability of the animal , so that the
comparison between buffalo is better to rely on the average milk yield an additional measures
to determine the efficiency of animal production (1). Although, more than 12% of the world
milk production comes from buffalo, India alone produces 60% of the world's buffalo milk
and their production was 100 million tons and buffalo milk contributes to more than 50% of
the total milk produced in India, Prasad et al., (2) and Cockrill, (3) stated that the buffalo of
the most neglected animals in the world. In Iraqg, the participation rate of buffalo milk is about
8% of the total milk produced (4) in the country. Nigm, (5) found on the Egyptian buffalo,
that daily milk yield in the research station ranged between (5.7 — 6.9) kg/day, while in small
farms breeders will be up to 7.2 kg/day. Since the buffalo less tolerant of than native cattle
because of their dark skinned color and thickness and have a little sweat gland (6) which
cause decrease the intake of forage materials by animal (7) and thus reduces milk production
(8).To overcome the effect of high temperatures requires the provision of an adequate
drinking water with shades (for cows) and allow for swimming or diving in rivers and
marshes (for buffaloes) , or using fans to reduce heat stress on the herds so that keep milk
production less affected by heat (9 and 10 ). Singh and Yada, (11) found 1823 Indian Murrah
buffalo about the data collected during 42 years (1940 — 1981) from (6) farms , that daily milk
yield in first three lactation seasons were (5.13 + 0.31 , 5.27 + 0.36 and 5.14 + 0.29) kg
respectively , while heritability estimates for the same season was (0.069 , 0.073 and 0.070)
respectively . (12) the pronounced reduction in average daily milk yield for Holstein Friesian
cows within 3 years (1999 — 2001) from spring months (Feb — March — Apr.) by (18.25 —
11.45) kg/day for summer month (June — July _ Aug.) . Results of several studies indicated
that milk production drops at various rates ranged between (13 — 40 %) when air temperature
rises for 30°C (6, 13 and 14). In Irag AL- Rawi and Avadessian, (15) recorded that the
average daily milk yield of Friesian cows decreased highly significantly (p < 0.01) from (7.50
- 10.68) kg when air temperature increased from less than 10°C to more than 35 °C . In USA
(16) noted that Holstein Friesian cows which exposed to temperature 30 °C reduces daily milk
yield (2.6 — 11.9) kg when increase in relative humidity (20 — 80%) respectively .The present
study aimed to investigate the role of environmental factors and temperatures in the summer
season on daily milk yield for Iragi buffalo rearing under Ninewah conditions.

Materials and Methods

An experiment was conducted in Ninewah in two husbandry farms , 1* in Bab Shams (58
buffalo) and 2" in Badosh (96 buffalo) for the period from 1/7/2010 until 18/7/2010 , daily
milk yield was recorded for five consecutive periods which was (1%, 5", 9" 13" and 17
day) also milk registration is yet to be brought buffalo calf for stimulation to such one teat of
the milk let down and three others for milk yield in morning and evening milking is
completed , so they do the following modification for daily milk yield according to the
following equation :

Corrected milk yield (Kg) = x 4

3
Max. And min. temperatures were taken at Ninevah governorate on time of daily recording
from General Authority of Meteorological and Seismological Centre of Jadiryah / Baghdad,
temperatures were given as follows:

the amount of milk yield from 3 teats
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Tablel. Minimum and maximum temperatures (°C) in Mosul ¢ during this study)
Min. temp.
255

41.8

23.5 43.8
27.5 45.6
26.3 44.3

ey s Y

Good feed was provided to animals for both herds such as green forages during
agricultural season twice a day, which was calculated on basis of 10% of body weight beside
concentrate feeds during milking time with mineral salts in the form of blocks placed in
animal barns, it is remarkable to consider that both farmers has a piece of agrarian land which
provides forages continuously to animals. So, the availability of veterinary clinics and health
centers for animals gives the impression of safety animals and their product, besides to
increased interest of (farmers) in this important resource to the country.

Data were collected from two buffalo herds in Ninewah and statistical analysis were done
using General Linear Model (GLM) within the (17) program for estimation effect of
parameters (parity, herd, stage of lactation and test day milk yield) according to statistical
model the following:
Yijkim = p + Pi + Hj + S¢ + Dy + €ijim
As:
Yijum: Observed value m, represent daily milk yield belonged | test day, k stage of lactation, j
herd and i parity (sequence of birth).
p: Overall means for studied trait.
P;: effect of parity i (i: 1% to 5™)
H;: effect of herd j(j: 1=Bab Shams, 2= Badosh)
Sk: effect of stage of lactation k (k: 1=one month to 3 months 2= 3.1 month to 5

month 3= 5.1 month to 7 month and 4= 7.1 month and above)
D . effect of test day (I: 1%, 5™ , 9" | 13" and 17" day)
eijim - value of experimental error and which is supposed to be normally distributed with
means equal to zero and variance of o e. By using (18) for test to compare the significant
differences between means for studied factors and the level of probability 5% and 1% , also
estimation of heritability (h?) for daily milk yield by component of paternal variance (PHS) as
stated by (19).

46°s

As:
h%: the estimated value for heritability of the studied trait
o’s: Sire variance (half-sib)
o’e: Error variance
It was also estimated variance components for random effect between half-sib after

removing the fixed effects assuming a mathematical model for estimation of heritability for
daily milk yield by the following equation:
Yijkimn = + Pi + Hj + S + Dy + Rin + €jjkimn

As the symbols is the same in first mathematical model with the exception to add Rm ,
which represent the effect of sire (no: of sires is 14).They also estimated regression coefficient
(b) for daily milk yield on minimum and maximum and both together temperatures (°C).
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Results and Discussion

Overall means = SE for daily milk yield in Iragi buffalo which was rearing in Ninevah
governorate was 9.69 + 0.19 kg/day, that production was higher than study of (20) which
indicated that the average daily milk yield ranged between (6.22 + 1.53 and 6.25 + 1.01) kg
and highest production established by dairy buffalo in the winter (6.42 kg) compared to
summer season (5.62 kg) in Al- Fidhlya in Baghdad. Results of previous studies which
performed on the local buffalo over the past 5 decades, daily milk yield has ranged between
(5-6) kg (21 522 523 and 24).
Further study (25) explained that daily milk yield in the White Gold village ranged from (6-
10) kg/day.

Table (2) appears that there are an observed increase in average of daily yield from 1% to
3" parity 9.57 and 10.59 kg respectively, and then production decreased to 8.74 kg in 5
parity, table (3) illustrate the existence of highly significant (p<0.01) effect of parity in daily
milk yield, this is in similar with finding of results in previous studies (26 527528 and 29) To
explain the increase in milk yield with advancing age of animal (or parity) could be also
recorded due to the increase in size and weight of animal and its ability to consume more
quantity of forage and enlargement of their udder (28).

Table 2. Studx factors aﬁecting on dailx buffaloes milk xield SkQZ gmean + SE!

Factors No. observe Daily milk £ SE
Over all mean 770 9.69+0.12
Parity
25 9.57 £0.82 bc
170 9.67+0.28b
245 10.56 £ 0.23 a
145 9.50+0.20 bc
185 8.74+0.17c
Herd
H(1) 290 8.32+0.14b
H(2) 480 10.53+0.15a
Stage of lactation
Gl 274 10.50+£0.15a
G2 315 10.52+0.20a
G3 161 6.99+0.17b
G4 20 7.30+£0.16 b
Test day
1°t day 154 9.74+0.26 a
5™ day 154 9.77+0.26 a
o day 154 9.77+0.25a
13" day 154 9.64+0.26a

17" day 154 9.53+0.25a

Means with different subscripts differs significantly (p <0.01).

Daily milk yield was highly significant (p< 0.01) influenced by hard (location of
conducting this study) for local buffalo was given in table (3). Were daily yield was high in
Badosh herd (10.53 + 0.15 kg) as compared with Bab Shams herd (8.32 + 0.14 kg) as shown
in table 2, can be attributed to more efforts done by farmer in Badosh. Herd affered to their
animals and there are number of younger animals that produce high milk than the second
herd, although there is much interest in both herds regarded with feeding and farm
management. The effects of herd or place has been not studied by previous researches which
has been conducted on the Iragi buffaloes, were Al- Samare (27) in mason was contained

183



The Iraqi J. Vet. Med. 36 (2):180-186; 2012

buffalo from different origins from of Irag, and origin have a highly significant (p< 0.01)
effect on total milk yield and partial production at 30, 60 and 90 days.

The differences in average daily milk yield which belonging to stage of lactation effect
was highly significant a given in (table3) , higher production was in group 1 (10.50 kg) and
group 2 (10.52 kg) as compared 3th and 4™ groups (6.99 and 7.30 kg/day) respectively as
shown in (table2) , this in production was a normal in the animal , while production is rising
10 to 12 weeks then begging to decline gradually.

According to Al-jamass (29) among to his study on Iragi buffalo at Ninewah that a
maximum production the animal was reached in fourth month of lactation season (13.53 kQ)
and lowest in the tenth month (6.80 kg).

Table3. Analzsis of variance for affecting factors in dailx buffaloes milk Xield

Source of variations Degree of freedom Mean squares

Parity 4 73.173 **
Herd (location) 1 1131.440 **
Stage of lactation 3 516.880 **
Test day 4 1.675ns
Exp. Error 769 6.728

** (P<0.01), ns: not significance

Test day had no significant effect on daily milk yield of any studies sample as indicated in
(table 3) which appears that there were very slight differences in daily yield , which ranged
(9.53-9.77) kg as reveled in (table 2).

Regression coefficient represents the dependent variable (such as Y) while independent
variable (such as X) one unit , and its expressed as equation of a significant line assigned a
determination factor (R?) this explains the proportion clarified by the independent variable of
the dependent variable and the appropriate statistical model of data , these concepts are
important when developing plans for improvement , particularly the indirect selection in the
different herds for farm animals (30). Table (4) appears the results of regression of daily milk
yield on maximum and minimum temperature and both together, as the decline in milk yield
to maximum temperature negatively and highly significant (p < 0.01) and amounted (- 0.259)
kg/°C , this mean that , average daily milk yield decrease amount 0.25 kg when there are an
increase in maximum temperature (1) °C , and the coefficient of determination facilities off
set the straight line from this relationship is (0.79) this is the maximum temperature explains
79% of the daily milk yield in buffalo , and the equation of straight line is :

Y/ =21.121 - 0.259 (X1)

Regression of daily milk yield on minimum temperature was not significant and their
coefficient was (0.0325) kg milk/°C and low determination factor was (0.20) , this results was
really expected that the minimum temperature measured at the early morning , therefore there
is no problem of heat stress. Results of regression analysis for daily milk yield of buffalo was
significantly affected (p < 0.05) for temperatures minimum and maximum their coefficient
was (-0.371) kg for one degree Celsius, which means that the relationship were inversely
between milk vyield (dependent variable) and environment temperatures (independent
variable) and coefficient of determination for this relationship it was (0.41) the straight line
equation as follows:

Y~ =+21.186 - 0.371 (X1) + 0.189 (X2)

What came out of the regression results indicated that the need to provide appropriate
temperatures (to reduce heat stress, especially when the ray of the sun vertical) That the
production of milk to be within the required level , maximizing the economic return from the
buffalo breeding projects.
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Table 4. Regression daily buffaloes milk yield on minimum and maximum

TemEe ratures

Regression Reg. coefficient Prediction Equation  Signi. Coefficient
daily milk yield (b) Yn) level deter. (RZ)
on temperature
Y EN - 0.259 kg/°C Y7=21.121 — 0.259
environment X1

temperature

Minimum 0.0325 kg/°C Y"=8.863 + 0.0325 ns 0.20
environment X2

temperature

Max. and Min. - 0.371 kg/°C Y~=21.186 — 0.371 * 0.41
environment & X1 +0.189 X2

temperature +0.189

* (P<0.05), ** (P<0.01) , ns: not significance .

Estimation of heritability for daily milk yield in testing days were shown in table (5) the
amounts studied was (0.17 , 0.18 , 0.17 , 0.19 and 0.21) for 5 days testing , these estimates
within the limits which indicated by many previous studies(12s 28 and 31 ). The decline in
these estimates refers to the need for improvement environmental conditions in both locations
to show a real genetic ability for animals to increase their daily milk yield and to maximize
economic return from buffalo breeding projects.

Table 5. heritability estimates for daily buffaloes milk yield (test days)
Test days

Heritability & 4" day 9" day 13" day 17" day
0.17 0.18 0.17 0.19 0.21
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