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SURMMARY

Twenly <eve g
lactation and having an average daily milk yield ef£.510 7.7 kg were Lsed in the
present study. Nine lactating buffeloes weie used (winier group} to determine the
physioiogica! and production slatus of iactating buffaloes in the winter seasen. During
the sumimier season, 18 iactating buffalces of the same physiclegical anc picouclion
status as the winter group were divided infc twe equa: groupe (LM groupe),
wherezs the first summer group was compared with the winter group tc study the
influences f hot summer conditions on haemcbiochemical and milk precuction
levels of lactsiing buffaloes, and servied as control. While the ceccnd summiar group
was supplernented with 15g LY (Dried live yeast, Saccharomyccs Cereiviciee) per
animal daily for 3 months ic study the effects of suppiementation of TLY on the
came parcmeters of  lactating buffaioes under hot summcr conditions of Egypt.The
tesubbe showed thai under hol summer cenditions, the buffalees had significanty
fower 13, T4, fotel protein, slbumin and haemogiobin {Hb) and higher cholesterci,
high densily Fpeprctein (HDL) and low density fpoprotein {LDL} conecentrations than
thase found under winier seascn conditions. Dry matter intake (DM}, gross energy
inizke (GEI), daily milk vieid, and milk yield, of 40 grkg fat corrected miilk {(FCM) and
milk compositions secreted either as g/kg milk or kg/day were significantly lower,
while rectal temperzture (RT) and GE intake as Mdihg FCM were significantly higher
in lactating buffaloes maintained under hot summer condiliens compared {c those
under winter seascn conditions.

Suppiementation of the neat stressed iactating buffaloes with 15 g DLY/ animal
daily for 3 months increased significantly the terms of T3, T4, total protein, albumin
and Hb concentrations, s weil as DMI. GEI, daily milk yield and miik yield of 40 g/
kg FCM and compositicns of milk secretec as kg / day. However, significant
decresses occoured in chelesterol, HDL and LDL cencentrations and fecd conversicn
(GE intzke, MJ per kg milk, of 40 g / kg FCM) and RT. it is conciuded thel
suppiementation of iactating bufialoes with DLY under hot summer conditions cf
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Egypt reduced heat stress effect as shown by a decline in RT which accompanied
with an improvement in milk yield and its composition.

Keywords: Buffaloes, heat stress, yeast, blood constituents, milk yield and its
composition.

INTRODUCTION

Heat stress and health factors may impose constraints when feeding buffaloes in
the tropics (Leng, 1890 and Nangia and Garg, 1992) and cause decreased feed
intake and milk yield (El-Masry and Marai 1991; Gajbhiye and Tripathi, 1991) and
affect its composition (Verma, et al., 1990) and alter haemobiochemical component
levels (Kamal, 1975; Baccari et al, 1988; El-Masry and Marai, 1991: Nangia and
Gary, 1992, Habeeb ef al, 1992). However, yeast culture has been shown to have
several effects in ruminants, since it alters feed performance and nutrient digestibility
(Wohit et al, 1991); rumen microbial activities (Huber et af., 1989), nitrogen and
minerals retention (Cole ef al, 1992), protein synthesis in the digestive tract
(Williams, 1989) and milk yield and its composition (Kumar ef al, 1992; Singh, 1993;
Piva et al, 1993) in dairy cattle under moderate ambient temperature. The objective
of the present study was to determine the effects of high environmental temperature
and dietary supplementation with DLY (Dried live yeast) on thyroid activity,
haemobiochemical changes, feed performar :, milk yield and composition of
buffaloes under hot summer conditions of Egypt.

MATERIALS AND METHODS

Twenty seven lactating buffaloes (Bubalus bubalis) in the fourth season of
lactation, at a mean 60 + 8 days postpartum and having an average daily milk yield
of 5.5 to 7.2 kg were used in the present study. The experiment was carried out in
the farm of EL-Gemeza, belonging to Animal Production Research Institute, Ministry
of Agriculture, Egypt, while hormonal and haemobiochemical parameters were
determined in Radiobiology Department, Nuclear Research Center, Atomic Energy
Authority, Egypt. In the winter season, nine lactating buffaloes (winter group) were
maintained under mid winter conditions fer 3 months in December, 1993, January
and February, 1994, to determine haemaobiochemical levels, milk yield and
composition. In the summer season, two groups of lactating buffaloes (summer
groups), each of nine animals were maintained under mid summer conditions for 3
months in June, July and August, 1994. The first summer group was compared with
the winter group to study the effects of the hot summer season conditions of Egypt on
the above mentioned parameters and was considered as a control. Each animal in
the second summer group was received 15 g DLY {Saccaromyces cerevisiae, 5 x 109
c.f.u. Scstrain 1026 per g) daily, mixed with a concentrate diet just before feeding for
a period of 3 months.The animals were kept outdoors under shade day and night.
The monthly variations of air temperature and relative humidity during the months of
the experimental periods are presented in Table 1. In both winter and summer
seasons, all the animals were provided with a pelleted concentrate diet at 7.00 h
according to their milk yield and were also offered 5 kg hay and 7 kg rice
straw/animal/day. The refused feed was weighed out in the next day before feeding.
Each kilogram of pelleted concentrate diet contained (as fed) the following: 400g,
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undecorticated cottor seed meal; 200g, yellow maize; 295 g, wheat bran; 40 g, rice
bran; 35 g, molasses; 20g, limestone; 9.89g, common salt; C.04g dairy trace;
minerai mixture; ©.16g, vitamin A, D and E premix. Chemical compesition of
foodstuff and DLY according to Assocciation of Official Analytical Chemists (12€4)
and their gross energies as Mega Joules/kg dry matter calculated according te
Alderman, et al {1975} are presented in Table 2. Feod Conversion {Gross energy
intake / Total milk yield) was caiculated. The animals were hand milked twice dally
at 8.00 and 17.00 h, and milk yield was recorded at each milking. Four percent of a
merning and subsequent evening milk yielc from each animai was collected weekly
for sampling. Milk samples were analysed for fat by using the Gerber tube methoc,
protein by Kjeldaht digestion method, lactose by the method of Marier and Boulet
{1956}, and total solids by oven- drying. The 40 g/ kg FCM yield was calculated
using the equation of Gaines and Overmar: {1938) which is equal te (0.4 x kg miik
per day)*+(15 x kg milk fat per day). Feed conversion was expressed as GE intake,
Mega Joules / kg milk yield or GE intake, Mega Joule / kg milk, of 4C g per kg FCM
was calculated. Recla temperature was recorded three times daily at 12.00, 13.0C
and 14.00 h and the values were averaged. Heparinized biood samples were taken
twice from the jugular vein of each animals, four hours after eating and watering in
February, 1994 from the winter group and in August, 1994 from non-supplemented
and DLY supplemented summes groups. Hematacrit% (Ht%) was estimated with the
use of a Wintrobe tube. Blood Hb level was determined and plasma samples were
assayed for total proteins, albumin, cholesterot, HDL, LDL, Ca, inorganic Phosphorus
and triglycerides concentrations according tc Tietz (1982). Globulin was calculated by
subtracting albumin from total proteins. Thyroid hermeones were determined by using
Tz and T4 hormones labeled with radicactive 125-1 in the kits of radicimmuno-assay
technique, manufactured by PANTGX, Santa Monica, California.

The differences between means of winter and nen-supplemented summer groups
and between non-supplemented and DLY-supplemented groups, in summer, were
tested by using an unpaired "t" test according tc Snedecor and Cochran {1982).

Table 1. Monthly variations in air temperature and relative humidity in the area of
El-Gemeza Research Station, during the periods of the study (1993 and

1994)
Air Temperature (°C) Relative Humidity (%)

Months Max. Min. Mean Max. Min. Mean
December 1993 23.4 9.5 16.4 75.8 60.2 67.8
January 1994 21.7 8.9 153 77.2 62.4 69.8
February 1994 19.8 8.3 146 78.5 60.3 69.4
June 1994 34.8 225 28.7 68.5 46.1 57.3
July 1994 37.2 21.9 28.8 62.8 55.1 58.9

August 1984 39.2 24.5 31.9 66.4 59.0 62.7
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Table 2. Chemical composition (g/Kg DM) and gross energy (MJ/Kg DM) of the
experimental foodstuffs and dried live yeast

ltem Concentrate Colver Rice Dried
Hay Straw Live
Yeast

Chemical Compositon:

Moisture TVETF 1118 78.0 61.2
Crude protein 171.4 134.1 292 530.2
Crude fiber 115.2 257.3 3201 48.1

Nitrogen-free extract 539.4 345.2 371.2 317.0
Ether extract 43.1 23.1 1.2 7.2

Ash 13.2 128.5 190.3 36.3
Gross energy* (MJ/Kg DM) 17.38 15.0 13.81 18.79

* Gross energy was calculated according te Alderman et af, (1975).

RESULTS AND DISCUSSION

As shown in Table 3, hot summer season conditions resulted in an increase
(P<0.05) in RT compared to winter season conditions. Supplementation of DLY
(Dried live yeast) to the basal diet of buffaloes, caused a significant (P<0.05) decline
in their RT relative to non-supplemented buffaloes, under hot summer conditions.
The latter results are in agreement with those observed in lactating cows by Huber et
al. (1988); Higginbotham et al. (1994) who reported that supplementation of yeast to
hyperthermic animals reduced body temperature.

Plasma Ts and Ts concentrations in lactating buffaloes were significantly (P<0.01)
lower in summer than in winter season conditions. Similar trends in plasma Ts
(Baccar et al, 1888) and T4 levels (El-Masry and Habeeb, 1989} have been found.in
heat stressed buffaloes. When the lactating buffaloes were supplemented with DLY
during the summer season, Tsand T4 concentrations increased significantly (P <0.05)
sompared to non-supplemented animals maintained under the same environmental
conditions. Glade (1991) suggested that supplementing lactating mares with DLY
causes an increase in Tz and T4 levels.

The lactating buffaloes in the hot summer season had significantly lower total
proteins, albumin and Hb concentrations, as well as Ht% and higher total cholesterol,
HDL and LDL concentrations than those in the winter season. Supplementation of
DLY o lactating buffaloes significantly raised total proteins, albumin, and Hb
concentrations, however a significant depression in cholestercl,HDL and LDL
concentrations was evident compared to non-supplemented animals. Considering
the haemobiochemical changes, it can be seen that variations in plasma protein
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concentration are thought {e be related (o the increase or decrease i Te level end in
albumin or globulin concentrationg, as found by El-Masry and Mzaial £1891). Also,
Glade (1991} found that the changes in blood protien concentrations may be
mediated through alierations in thyreia hermones metzbolisim when the mares were
supplemented with DLY. Similar decline in Ht% has been cobserved in lactating
buffaloes mezintained under hot summer conditions in Egypl (Ei-Masry and Warai,
1981). The significant change in Kb concentration (Table 3)is greatly dependent
upon Hi% since the change in trends of I{t%, previde an important clue teo the likely
cause of the Hb cencentration (Fairbanks, 1982).

The levels of HDL and LDL significantly follcwed the same trend cf chelesteral,
then the variaticns in lipoprotein fractions were readily reflected on the cholestero!
concentration as found by Eilefeson and Caraway (1982). Morecver, the significant
depression in cholestercl level by DLY supplementalion may be due {o the reason
that yeast has anticholesterolaemic effects (Fuller, 1988). Triglycerides concentration
tended te decline bul insignificantly due te heat stress in summer, however the case
was amelicraled by supplementation with DLY,; Glade (1981) found in mares that
DLY maintain a greater steady state plasma concentration of triglycerides. Piasma
Ca significantly (P< 0.05} declined with heat stress, which may be due te a significant
decline in DMI, while an insignificant increase in the DLY supplemented group was
detected. Plasma inorganic P levels showed insignificant change eilher tc heat slress
or DLY suppiemerntaticn.

Dry matter intake and GE| decreased significantly in buffaloes in the summer
season compared te those in the winter season. Similar trend was ocbserved by El-
Masry and Marai (1981) in lactating buffaioes under hot conditions in Egypt. Alsc,
Nangia and Garg (1992} found under artificial conditions that feed intake of buffaloes
during the hot period (42°C) was 40% less than during the cold period (20°C). Daily
milk yield and milk vyield of 40 g/ kg FCM and fat, protein, lactose and total sclids
concentrations of milk as g/kg milk or kg/ day were significantly lower during hot
summer than those obtained during winter. The significant decline in both DM! and
GE! is reflected in lower miik yield and composition, concomitantly @ combination
with suppressive effect of heat stress on thyroid activity and most blood metabaolite
levels (El-Masry and Habeeb, 1989, El-Masry and Marai, 1991) (Table 3). As shown
in Table (4) GE intake, MJ/ kg milk of 40 g/ kg FCM increased significantly {P< (.05}
in buffaloes in the summer season compared to those under winter season
conditions. This means that heat stressed buffaloes in summer required more gross
energy to produce 1 kg milk of 40 g/ kg FCM than those recorded in winter season
(22.92 vs. 27.09).

During summer season conditiens, OMI and GEI tended to be greater (F < 0.05)
for buffaloes received-DLY compared with thase that received the control diet. Similar
increase in DMI was recorded by Cole, ef al (1982) in calves and lambs due to
yeast supplementation. Addition of DLY to the basal diet of heat stressed buffaloes
increased (P< 0.01) daily milk yield and milk yield of 40 g/ kg FCM over the control
group and the peak milk yield occurred from the second week onwards and the
buffaloes fed yeast averaged an additional 882.9 kg of milk and 1692.9 kg milk yield
of 40 g / kg FCM, during the 90 days study. Milk fat concentration either as g / kg
milk aor kg/ day and production of protien, lactose and toial solids increased
significantly only in DLY supplemented groups compared to non-supplemented orie,
The improvernent in milk yield by DLY supplementation supports data of an earlier
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study by Singh (1983) wiic found ihat milk yicid and FCM yield in bulfzios
supplemented with ycast culiure was increased by 13.5 anc Yy oV
the conlrel and thal increases were alsc found in milk fat, milk pretein and tolz!
solids. in the present study, the increass in D, GEI (Table 45 and the increase
thyrcid activity and miost bleod metancliic  levels (Table 3} are aonsidercd as
imporiant faclors contribufing to he higher mill: yicid and compesitinn in beifahos
fed supplemental OLY. Afterape arc made 1o explain the mode of action of the yveas!
in ruminants by identifying pioperics of veact ceil bisehemisiiy thel may inlegrate
with rumen melabolism and resull in an increassd in the number of baclers,
especially cellulylic bacteriz, microbial fermientation rates, the protein winover of the
microbes, the hydrogen icn exchange and the metabolism of cerbohydraies (Huber a!
al, 1988 and Willams, 1885). The additicn of yeast tc the diets of ruminants
increased the quantities of volatile fatty acids fermed ie previde metabelizeble encigy
ang to stimulate protein synthesis in the rumen in crder to improve ihe sipply of
aminc acids and other nufricnis {o the mammary gianic (Hube: ef &, 188¢
leads to an increase in milk yield and compositicn. It car be noted thal GE i
MJ/ kg milk, of 40g/kg FCM was signiiicantly (P<C.G58} lewer in bufigices
supplemenied with DLY, compared {c non-supplemented onee in summer and means
that the buffalc supplemented with DLY icouired iess GE intake te produce 1 ke milk,
or 40g / kg FCM than the non-suppicmented buffaic (23.59ve. 27.08).

In conclusior, DLY supplementation has a potlential for redusing heal slress efiect
and improving milk preduciden of bufialoes under hot sumimier conditions in Egypl.

71
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