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SUMMARY

38 buffalo heifers at 12-18 and 18-24 months old
were used to investigte the effect of winter and
summer rations on body weight development, some
blood constiuents and alse to shed light upon some
minerals content, either in the used feedstuffs or
rations, especially the minerals which may affect
the future breeding efficiency of buffalo heifers.
Therefore two groups of two ages in winter and
another similar two groups in summer were used. The
experimental period was extended for eight months
(four months for each season). There was a slight
increase in body weight of heifers on winter than
summer season. This increase was higher in younger
than older heifers. Seasonal variations in serum
levels .of . Ca, .P;. ..Cu, Zn,:.Se; T3 and T4 suere
observed, while Mn and total serum protein were not
changed. The minerals content of rations for
buffalo heifers and the analysis of the used
feedstuffs, which were purchase form Ismailia and
Sharkia provinces, revealed that these rations must
be supplemented with Mn and Zn.
Keywords: Rations, body weight, blood, buffaloes.

INTRODUCTION

Beyond a doubt the ration composition, either in winter or
, summer, plays an important role in health and productivity
performance of the animals. However, the majority of the macro
and microelements during the green or dry season, especially
those which may affect the future breeding efficiency are of
especial importance for buffalo heifers. Moreover, information
. pertaining to the status of majority of these elements during
green and ,dry season in early puberty of buffalo heifers appear
to be less understood. Therefore, an experiment was designed to
investigate the weight gain as well as some mineral elements,
total protein, T3 (Triiodothyronine) and T4 (Tetraiodothyronine
or thyroxine) in the blood of buffalo heifers at two ages
(12-18 and 18-24 months) in winter and summer, also to study
the level of these important minerals either in feedstuffs or
rations for these animals. Thyroid hormones were studied in
this investigation as they required for growth, maturation and
related to the various phases of reproduction (COLES, 1986),
also thyroid hormones increase glycolysis, glyconeogenesis and
glucose absorption from the intestine to stimulate new protein
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syntheses (FRASER et al., 1986), meanwhile the thyroid activity
is greater in winter and spring” than summer (ASPLUND et al.,
1959).

The recommended mineral contents of rations for growing
heifers in percentages are 0.40 & 0.26 for Ca & P, while the
microelements in ppm are 10; 40; 40 and 0. 10 Cu, Mn, Zn and Se
respectively (NRC, 1978).

Total serum proteins in buffalo heifers during winter and
sSummer season were 7.89 and 7.74 gm% (SHARAWY, 1980), 8.2 and
9.6 gm% (ABDEL REHEIM, 1982). HAFEZ and ANWAR (1954) found that
Ca level ranged form 90 to 11 mg% in serum of buffaloes, while
FOAD et al. (1975) and OSMAN et al. (1985) rerecorded To7 .to
11.6 and 6.87 to 14.06 mg% in healthy buffaloes respectively.
Serum P. level ranged from 2.46 to 8.24 mg% in normal buffaloes
(BARAKAT and HASSANEIN, 1968), while FAHMY et~al," " (1979) .and
ABOUD (1989) recorded 7.5 mg% in 15 months old buffalo calves
and 6.79 mg% in buffalo calves over 2 years old respectively.
Serum Cu level obtained from Egyptian water buffalo ranged from
84 to 125 Ug% (GAZIA, 1983) while in buffalo calves, ATTIA et
al. (1987,I1) recorded 143.14 to 190.85 Ug%. Serum Mn level in
buffalo heifers ranged from 11.3 to 17.26 Ug#% with average
level of 14.28 ug% (EASSA, 1987), while BLOOD et ar, ‘(19875)
stated that the Mn level in blood of normal cattle 15 -12-19
Ug%. They mentioned also that the normal serum Zn level is
80-120 ugs/dL. EL SAYED (1990) reported that the maximum and
minimum level of se in the serum of healthy buffalo calves 1-2
years old were 58.2 and 108.2 Ug/dL. Regarding the activity of
thyroid gland ISMAIL (1991) noted that the thyroid hormones
concentration (T3 and T4) increase during winter (29.11 and 4.2
Ug/dL) than summer (78.42 and 2.38 Ug/dL) in the serum of
sheep.

This study aimed to investigate the effect of winter and
summer rations on the performance of buffalo heifers, some
blood constituents and also to shed light upon some minerals
content either in the used feedstuffs or rations, especially
the minerals which may affect the future breeding efficiency of
these animals.

MATERIAL and METHODS

Thirty eight buffalo heifers, 12-18 and 19-24 months-old
with an: average weight 211 and 275 Kg respectively, were used
to carry out" this investigation. The animals were apparently
healthy and free from parasites. They were divided into four
groups, two groups were in both winter (green season) and
summer (dry season) with the numbers and ages shown in table 1.
Each group was kept in a separate pen _at the farm of the
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Faculty of Vet. Med., Suez Canal University. The experimental
periods were 4 months in winter (from December to March) and 4
months in Summer (form June to September). the rations composed
of feedstuffs which have been purchased from Ismailia and
Sharkia Governorates as green berseem, commercial concentrate
mixture (CCM) and wheat straw in winter while in summer the
ration was composed of CCM, berseem hay and wheat straw (The
rations were calculated to satisfy the need of these animals as
recommended by RANJHAN (1980). The CCM was composed physically
in’’ percentages “of “25 corn, " 35 wheat bran, 20 CSC, 7.85
molasses, 7 rice polish, 3 ground limestone, 1.2 common salt,
0.8 urea, and 0.15 sulphur. The wheat straw was fed ad libitum
and the offered amounts were weighed to find out the consumed
part as reported in table 1. Mineral blocks were fixed in front
of the animals beside the mangers as a free mineral supplement
(Phos-Rick Rochies", Produced by Tithebran, Ltd., U.K.). :

The used feedstuffs were chemically analysed after
collecting several samples during the experimental periods for
determination of moisture, ash, Cp. fat. fiber and NFE followed
the general conventional methods after NEHRING (1960).
Moreover, the mineral elements Ca, P, Cu, Mn, Zn and Se in
feedstuffs were determined by flame atonic absorption after the
preparation of the sample in aqueous form as described by AOAC
(1975). :

Heifers were weighed at the start and the end of the
experimental periods to find out the weigh gain. Blood samples -
were collected at the end of each experimental period. Blood
serum levels of Ca, Cu, Zn, Mn and Se were determined by using
atomic spectrophotometry system as described by WILLIS (1960),
while P and total serum protein were determined according to
RAAB and ARCH (1952) and WEICHSELBAUM (1946) respectively. In
addition T3 and Ts were determined according to KAPLANM (1985).

The obtained data were statistically analysed according to
the method described by SNEDECOR and COCHRAN (1967).

RESULTS
Results are presented in tables (1-5).
DISCUSSION
Table 2. shows the chemical composition of the feedstuffs
used in the formulation of rations for heifers during the
experimental periods. From the data in this table, besides the
amounts of rations stated in table 1, the mineral levels were

calculated in these rations in both winter & summer (Table 3).
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The range of Ca, P, Cu and Se levels in the different rations
were 0.62-0.81%, 0.50-0.59%, 10.14-10.90 ppm and 0. 166-0. 180
ppm respectively. It was very clear that these levels covered
the recommended level required by heifers according to NRC
(1978). On the other hand the level of Mn and Zn (28.62-32.92
and 17.01-23.80 ppm respectively) were under the recommended
levels. These findings were confirmed by the data stated in
table 2, Whereas the Mn and Zn contents of berseem (23.61 and
30.49 ppm) and CCM (33.11 and 35.12 ppm) were lower than that
recorded by ATTIA et al. (1987, I and II) who reported that the
Mn contents were 99.25 ppm in berseem and ranged from 46.96 to
47.5 ppm in CCM, while Zn contents were 38.49-44.23 ppm in
berseem and 53.94 to 103.25 ppm in CCM. On the other hand Mn
content was very low in wheat straw, 28.13 ppm (Table 2) than
that stated by NRC (1978) which was 40 ppm Concerning the
other parameters showed in table 2 for berseem and CCM, they
were within the normal range as mentioned by ATTIA et al.
(1987, I and II), while those for berseem hay and wheat straw
were within the normal range stated in the Egyptian Feed
Composition Tables by MINISTRY of AGRICULTURE (1968) and NRC
(1978). Therefore, one may expect the deficiency symptoms of Mn
and Zn in animals fed on rations formed of feedstuffs
cultivated in Ismailia or Sharkia provinces if such rations
were not supplemented with these minerals. Such deficiency
symptoms were not appeared on the buffalo heifers in our study
due to the presence of the salt blocks in front of these
animals along the experimental period.

Some blood serum parameters of heifers either at the age
of 12-18 or 18-24 months in winter and summer are shown in
table 4. There was no significant (P<0.05) change regarding
serum total proteins where level ranged from 8.544 to 9.638 gm7
which agree with those recorded by ABDEL REHIM (1982).
Similarly, Mn levels were not significantly (P>0.05) changed in
winter and summer in all groups, it was ranged from 12.983 to
14.224 Ugl. These results were coincided with that reported by
EASSA (1987). Ca levels were within normal in all heifers at
both seasons, and ranged form 9.698 to 11.518 mg#%. These data
were in accordance with those reported by HAFEZ and ANWAR
(1954), FOAD et al. and OSMAN et al. (1985). There was also a
significant (P<0.05) increase in serum Ca levels in winter than
Summer at both ages which in agreement with SHARAWY (1980) who
reported 9.13-11.02 and 8.69-1.71 mg% in winter and summer
respectively. The serum Zn levels had also the same manner as
serum Ca and its level ranged from 82.667 to 108.857 Ug/L which
is in accordance with BLOOD et al. (1983). Regarding serum P,
Cu and Se levels, they were increased significantly in summer
than winter, although they were within the normal level, P
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(5.933-7.759 mg%), Cu (93.133-121.033 Ug%) and Se (71.786-79.40
UG/L) which coincide with BARAKAT and HASSANIEN (1968), GAZIA
(1983) and EI-SAYED (1990) respectively. Regarding T3 and Ta
their levels were significantly increased in winter than in
summer in all groups which was proved by ASPLUND et al. (1959).

It is of interest to notice that Zn and Mn were of normal
levels in blood of all animals although the low level contents
of the used rations. This may be due to the presence of the
salt blocks.

The data concerning the body weight development and
average daily body weight gain of heifers in the different
groups are stated in table 5. From the tabulated data, one can
observe that the highest body gain was recorded in heifers at
12-18 months old either in winter or summer (47.7 and 44.0kg
respectively) with the average daily gain 0.398 and 0.367kg in
winter and summer respectively. This difference in body gain
between heifers at 12-18 and 18-24 months old may be due to the
age factor. It was also noticed that body weight gain was
higher in winter than summer for both ages. This weight
increment in winter may be due to the hormonal effect of the
thyroid hormones (FRASER et al., 1986) as the levels of T3 and
Ta were significantly (P<0.01) increased in winter than summer.

It could be concluded that rations for buffalo heifers
must be supplemented with some trace elements especially Mn and
Zn. There were also seasonal variations in some serum
parameters such as Ca, P, Cu, 2n, Se, Tz and T4 with an
increase in body weight gain in winter than in summer season.
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Table (1): Age numbers of heifers and rations used during the green and dry season.

Age of the heifers Number of the | Av. feed consumption Season
{month) animals per head daily
12-18 14 2kg CCM Winter
10 Kg berseem
2 Kg wheat straw
18-24 12 25 kg CCM Winter
11 Kg berseem
2.25 Kg wheat straw
12-18 6 225 kg CCM Summer
' 1.75 Kg berseem hay
1.75Kg wheat straw
. 18-24 6 2 kg CCM Summer

2.5 Kg berseem hay
2 Kg wheat straw
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