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ABSTRACT

The aim of the present study was o investigale the eflect of using the antibiotic
growth promoter flavomycin on physiciogical and productive performance of Barki ram
lambs drinking saline water. Forty growing Barki ram lambs averaging & months oid
and 26.0 Kg live body weight were used. A 2x2 factorial amangement was used
consisting of two groups of drinking water, tap water, TW {505 ppm TDS) and diluted
seawater, SW (12484 ppm TD$), two levels of flavomycin 0 and 20 mg/head and 10
animals as replicates. All groups were fed an a basal diet to cover requirements of 100
gm daily gain. Treatments continued until marketing age (12 manths}. Carcass traits
were measured on three animals from each groug.

Drinking SV reduced significantly the diurnal variation in rectal temperature, but
increased skin and cpat temperatures and the diumal variation of respiration rate,
Flavomycin increased skin and coat temperatures and morning respiration rate. The
changes in these physiclogical responses indicaled that drinking SWY facifitated heat
stability through increasing water vaponzation. Flavomycin increased heat production
and helped in increasing insulation properties of the superficial layers, which was the
most efficient’in protecting growing lambs from cold stress during winter.

Flavomyein  addition increased packed cell wvolume and hemoglobin
conceniration. Drinking SW decreased packed cell volume, but stimulated increasing
mean corpuscular hemoglobin cancentration.

Flavomycin increased feed efficiency, while drinking SW decreased body daily
gain, tolal body weight gain, nulrients intake, and feed efficiency. Adding flavomycin
reduced these bad effects of drinking S¥W on growth performance.

Drinking SW resulted in decreasing empty body weight and hot carcass weight
egualed 1o 2.642 kg and 2 400 kg, respectively, in addition to a significant decrease in
dressing percentage by 2.954% in respect to the control group. Adding flavomycin to
the animals that drank SW moderaled that decrease to become 1.624 kg, 1.900 kg and
2.384%, respectively. Drinking SW increased the lean percentage in the best rib cut on
the account of fat percentage. Flavomycin overcame the negative effects of SW on the
spleen weight.

Il was conctuded that adding flavomycin to growing lambs under desert
conditions could reduce sorme bad effects of drinking SW on growth performance and
carcass fraits. In addition, flavomycin protected growing animals from cold stress
through increasing insulation properties of the superficial layers.

Keywards: Lambs, flavomycin, saline waler, physiclogical responses, performance.

INTRODUCTION

Saline water may sometimes be the drinking water in desert and newly
reclaimed areas in Egypt. The salinity of well water along these areas was
found to vary from 260 to 30082 part per million total dissolved salts (Atwa,
1979 and Aggeur, 1990). El-Sherif and El-Hassanein {1996) affirmed that long
term administration of saline water decreased growth rate and final BW of
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Barki ram lambs; in addition to increase cell contents of fluids hence muscle
characteristics might be affected. Further mare, sheep are exposed to harsh
climatic conditions and feed shortage in this semi-arid area, which wouid affect
badly their growth performance (Aboul-Naga and Aboul-Ela, 1986 and El-
Sherif, 1991). Average litter size is 1.02 and [amb survival rate up to weaning
is 0.77 (Abmed, 1990). All these characteristics lead to iow biological feed
efficiency for meat production, which ranges between 22.7 and 27.0 kg DM /
kg BW {Abd-El-Aziz, 1883). The vital need for animal protein in our developing
country has created the inferest towards increasing the growth efficiency by
different methods in animal industry, including utilization of the growth
promoters. The anlibiotic growth promoter flavomycin was reported to
increase daily gain in sheep (Murray et ¢l., 1992; Paitil o al, 1996 and Martini
ot &l., 1996). In addition, significant improvement in feed conversion efficiency
was found during the growth period of lambs (Rogers ef a/., 1991, El-Basiony,
1994 and El-Shenf gt al, 2001). Moreover, it is not absorbed in the intestine
due to its high molecular size so no metabolic side effects could happen after
oral uses and no residues were found in meat and milk (Yassien af al., 1996).
In addition, flavomycin was proved to act as antistressor {Davey, 1980).
According lo these facts, the present study was designed to investigate the
possibility of increasing meat production from Barki ram lambs drinking saline
water by enhancing its growth rate with the use of growth promoter
flavomycin. .

MATERIALS AND METHODS

This study was carried out at Maryout Research Station of the Desert
Research Center, locates 35 km southwest of Alexandria (Latitude 31.02°N,
longitude 29.80 °C). Forty ram lambs averaging 26.038 + 0.798 kg live body
weight and 186.1 + 2 102 days old were divided into 4 groups. Two groups
drank fresh tap water; (TW; 505 part per million total dissolved salts, ppm
TDS), and the other two drank saline water (SW; 12494 ppm TDS), which
was obtained by diluling seawater with tap water in the ratia of 1:2,
respectively. This level of salinity was considered as the salt tolerance level
for sheep (Pierce, 1866). The electolyte contents as ppm (Table 1) were
measured by means of electrical conductivity apparatus (WTW, LF 538,
Germany) and atomic absorption (UNICAM, 929 AA spectrometer; England}).
Seawater was collected weekly from El-Agamy shore, Alexandria in clean
plastic tanks.

Tabla (1): Total dissclved solids and some slements (ppm) In differant

types of water
[Type of water TDS T Na’ K Mg® cr
Tap water (TW) 505 180 11 19 220
Seawater 36480 12000 550 1312 13165
Diluted seawater (SW) 12494 4122 | 191.9 | 453 4532

From each water-type one group was offered flavomycin by drenching
at the level of 20 mg/h/d (FL 20) while the other had no additive (FL 0).
Hoechst, Westemn Germany, provided flavomycin. Water was avaiiabie to the
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animals to drink ad f/ibitum twice or 3 times daily. The levels of feeding were
given according to Kearl (1882) to cover nutritional requirement of 100 g
gain/day. The concentrate ration was offered at 8 a.m., while the roughage
was offered. at 2 p.m. All groups were given the concentrate mixture and
berseem hay (Trfolium alexandrinum) at a ratio of. 1:1 of TDN. The
concentrate portion consisted of barley grains and concentrate feed mixture
(CFM} at the ratio of 1.3, respectively. The CFM consisied of cotton seed
cake 50%, wheat bran 18%, yellow maize 15%, rice polish 11%, molasses
3%, limestone 2%, and common salt 1%. All feed stuffs were obtained from
the local market. Actual feed intake was measured and samples of different
diet ingredients were collected and anaiyzed according to A.O.A.C. (1980).
Chemical composition of different diet ingredients is presented in Table (2).
The level of requirements was adjusted continuously according to the
changes in live body weight. Daily intake as dry matter (DM), total digestible
nutrients (TDN) and digestible crude protein (DCP! was calkculated and
expressed either as absolute values (g/h/d) or relative to metabolic body
weight (g / kg BW*7*/ d). Live body weight (kg) to the nearest 0.1 kg of each
animal was recorded biweekly throughout the experimental period. Feed
efficiency {FE} were calculated biweekly according to the following equations:
FE?1 = (average daily gain X 100) / average daily dry matter intake

FE2 = (average daily gain X 100} / average daily digestible nutrients intake

Table {2): Chamical composition of feed ingredients as fed to animals

tem | pmw | O™ _[_cP | ‘CF% anan T Ash_[ NFE_] |

CFM 84.85 92.40 13.91 1211 299 760 [ 8339
Barlay grains 87.65 8555 941 | 831 192 | 445 78.21
Berseem hay 90.65 | 8557 | 1231 | 2831 | 219 | 1443 42,76 {
CFM = concentrate feed mixture, DM% = dry matter percontage, OM = crganic matter,
CP = crude protain, CF = crude fibres, EE 2 ather exiract, NFE = nitrogen free extract
Animals were housed in shaded pens {4 x 6 meters) roofed with
asbestos sheets at the height of 5 meters. Ambient temperature (°C) and
relative humidity percent at the level of the animals were recorded
simultaneously with thermo-respiratory responses. Thefrmno-reSpiratory
responses indoors were measured for all animals biweekly at both 7 am aind
2 pm. These responses were rectal temperature (°C), skin temperature (*C),
coal temperature (°C) and respiration rate per minute. Blood samples were
withdrawn -monthly from each animal from the jagutar vein early in the
morning before feeding, to measure some hematological parameters.
Hemoglobin concentration in g/dl was measured using kits provided by
Biocon Diagnosemittle GmbH & Co., Germany. Packed cell volume % was
determined by means of hemotuge (Gallenkamp, England). Mean cell
hernoglobin .concentration was calculated according to the equation MCHC
(%) = {Hb X 100) / PCV. The treatments lasted from August 2000 to February
2001, when the animals became neatly 12 months old. Three animals from
each experimental group were chosen representing the average live body
weight of the group to evaluate carcass traits. Slaughter was performed after
12 hours fasting. Live body weight just before slaughter was recorded. Empty
body weight (EBW) was calculated as slaughter weight without rumen
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contents. Hot carcass was weighed (HCW) without any attached offal.
Dressing percentage (D%) was calculated as (HCW X 100) / EBW. Weights
of neck, shoulders, racks, loin, flanks, legs, tail, pelt, liver, kidneys, spleen,
and heart ‘were ¢ fressed as a percentage of EBW. Physical characteristics
of the 9", 10" & 11" rib cut were measured as weight, lean meat%, fat%, and
bone%. SAS software (SAS, 1998) was used to perform statistical analysis to
test the effect of saline water, flavomycin administration and their interaction.
Arcsine values were used for statistical analysis of parameters caiculated as
percentages. The changes in the physiological responses with age were
presented graphically.

RESULTS AND DISCUSSION

1- Climatic condltions:

At the start of the experiment, the animals were exposed to the hot
conditions of summer, where air temperature under shade at the animal’s
level (microclimate) varied along the day between 26.5°C and 32.3 °C, while
relative humidity varied between 60% and 86% (Figure 1). Afterwards the
weather changed towards the moderate conditions of autumn and winter,
during which air temperature (AT) decreased gradually to reach in January 14
°C at morning and 15 °C at aftemoon. Relative humidity (RH) showed
reversed trend to that of the air temperature. Figure (1) shows that the
majority of growth stage was faced by moderate climatic conditions.

2- Thermal responses:

Rectal temperature (RT) either at morning (m) or afternoon (a) was not
affected either by saline water (SW) or flavomycin (FL) (Table 3). However,
there was slight decline in RTa by drinking SW, which resulted in significant
{P<0.01} reduction in diurnal variation of RT (DRT). This might be due to the
higher intake of SW by lambs as reported by El-Sherif and El-Hassanein
(1996), hence more water was available for evaporative cooling at aftemoon.
Nassar and Hamed (1980) and Salama (1993) reported that the rectal
temperature decreased by increasing salinity leve! in drinking water.
in the present study, the highest DRT (0.465 °C) was found in the animals
which drank TW without FL (Table 3), while those drank TW and had the
additive exhibited lower DRT (0.338 °C). Flavomycin through increasing the
energy of rumen volatile fatty acids due to high production of propionate
{Flachowsky and Richter, 1991) might help in achieving thermal stability.

Terrill (1968) stated that low heat production interferes with the
normal physiological mechanism for adjusting to temperature change
resulting in impairment of heat regulation. The case was reversed in the
animals which drank SW, where the DRT was lower in the group which had
no FL (0.255 °C) than in that which had FL (0.318 °C). This resulted in
significant (P<0.05) interaction SW X FL for DRT. Under salt load, the
increased metabolic heat production by FL might delicate thermal stability of
growing Barki ram lambs. However, this group still had lower DRT than the
animals, which drank TW, indicating the role of drinking SW in providing more
water for evaporation.,
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Figure 1: Changes In indoors climatic elements throughout the

experimental period
Am: alr temperature °C at moming (8 am.), Aa: air tamperaturs °C at afternoon (2 p.m.),
Rm: relatlve humidity % at moming, Ra: relative humidity % at afternoon

Table 3: Overall means + SE of physiological responses as affected by

saline water (SW) and flavomycin (FL)

Parameter FIaT:$rcln o Watert){gew - - S—
TR = tr s TR
RTa b I720081 396210005 002405 0024ns 0.033ns
ORT FL2 03350043 0siaro0e 000" 00%0ns 008
TR I
s T TR
e =T AT
Tl = NI
== & ary
RRm FLO 30012098 30B1e091 oesans 0868° 0844ns
ORR FLal 03t a4s 25T 1adg 'O 1030ms 1487ns

TW: tap water; RT. ractal temperature m: morning; a: afternoon; D: diurnal variation ST:
skin tepmerature; CT: coat temp.; RR: respiration rate; FL 0: no additive; FL 20:
flavomycin 20mg/h/d; SE: standard error; *: P<0.05; = ;: P<0,01, ns: not significant
P>0.05

Both SW and FL had significant effects on skin temperatures (ST),
which meant that ST was more sensitive than RT to these treatments. In the
morning the increase (P<0.05) due to SW (0.23 °C) was of less magnitude
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than that due to FL (0.55 °C), indicating the role of that additive in increasing
heat production during the temperate hours of the dey. Applying both
treatments resulted in the highest (P<0.05) STm (31.43 °C) hence the lowest,
but insignificant; diurnal variation (2.878 °C). During afternoon ST increased
{P<0.01) due to SW by 0.83 °C, but showed negative change by FL (- 0.18
°C). The decrease by FL was more pronounced (-0.33 °C)in the groups
drank TW than in those drank SW (-0.02 °C). This made the significant
(P<0.05) interaction SW X FL. These results indicated that saline load was
more powerful than FL administration in affecting STa. increasing SW intake
might stimulate sweating and perspiration during the hot hours of the day
through increasing blood shift to the superficial tissues, carrying with it extra
heat energy. Beakley and Findlay (1955) reported in calves an increase in the
temperature of ear skin (18 °C) under environmental temperature of 15 - 20
°C, indicating a large increase in blood flow. However, ST in animals drank
SW might decrease during the following hours of the day because of
increased water vaporization. In contrast to the present results, Badawy
{1989) reported that ST of rams was not significantly affected by drinking
saline water, while Nassar and Hamed (1980) reported that sheep drinking
SW (1.3%) 'showed tendency to have lower ST than that of sheep drinking
TW. These conflicting results might reflect the differences in the time of
recording ST, which indicates that this parameter, must be recorded over the
whole day.

Coat temperature (CT) at both times of the day was significantly
increased by SW and FL. The increase due to FL was more than that due to
SW at both occasions. The temperature of the coat was affected by the sum
of heat dissipated from the body and the heat load from the environment.
Drinking SW increased the opportunity for evaporating water carrying extra
heat from the skin surface, while FL increased heat production; hence much
heat energy was transferred to the tip of wool. Diurnal variation (DCT) had
reversed trend, where it decreased by treatments. Similar to DST, applying
both treatments resulted in the lowest, but insignificant, DCT (3.085 °C). This
was a result of increasing morning CT by both treatments.

Respiration rate at morning {(RRm) increased significantly (P<0.05) by
FL administration (Table 3), probably to dissipate by respiratory evaporation
the extra heat production produced by this additive. This result confirmed the
role of FL during the temperate hours of the day as demonstrated before in
ST. Afternoon respiration rate (RRa) increased but insignificantly by both SW
and FL. However, diumal variation of respiration rate (DRR) showed
significant (P<0.01) increase by drinking SW. Salama (1993) stated that
drinking SW was of less effect on RR of sheep during winter. During summer,
RR of adult sheep was found to decrease by drinking SW (Helal, 1984 and
Badawy, 1999) which might be due to increased water available for
evaporation throughout routes other than respiratory pathway. In camels,
Ibrahim (2001) found no effect to drinking SW on RR. The increase in DRR in
the present study was due to that the SW treatrnent was conducted under the
temperate climatic conditions of autumn and winter. El-Sherif (1891) stated
that age was the dominant factor dictating RR rather than environmental
temperature under air temperature range of 7 - 22°C. Growing lambs had
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higher metabolic rate and heat production than adults, because of growth
stage and high surface to size ratio. Hence, the growing lambs were
erxpected to increase evaporative coeling activilies, especially as SW intake
increased.

3- Temperature gradients:

Table (4) and Figure (2) demonstrates the effect of ireatments and age
on temperature gradients either at morning or afterncon. Temperature
gradients included inner gradient, 1G (RT - ST), middle gradient; MG (ST -
CT) and outer gradient; OG (CT - AT).

Flavomycin administration resulted in decreasing (P<0.01) merning and
aftemoon IG and decreasing (P<0.05) afternoon MG, while did not affect
moming MG (Table 4). This was due to the increase in metabolic heat
production that transferred by blood to the superficial layers, then to the tip of
wool, resulting in low difference between body core, skin and coat
temperatures. The effects of FL were more cbvious during aftemoon time,
which meant that the role of FL in increasing heat production was more
effective after completion of feed digestion and absorption. Flavormycin
administration increased significantly morning and afternoon GG (Table 4).
As FL facilitated more heat production, much heat energy was transferred to
the tip of wool resulting in significant high values of CT {Table 3), hence more
difference between coat and air temperatures (OG).

Drinking SW had no effect on morning IG, but resulted in decreasing
{P<0.01) afternoon IG. This effect was due to increased body fluids (EI-Sherif
and El-Hassanein, 1996), hence easy to shift heatl energy from body core to
superficial layers. The interaction FL X SW was significant {P<0.01) for
afterncon 1G, because cof increasing IG by FL in the animals drank SW. This
meant that FL helped in increasing insulation properties of the superficial
layers might be through increasing fat deposition under skin. Flavomycin was
found to improve rumen functions {Haimoud ef al., 1996 and Abdel-Rahman,
1998), nutrient utilization (Casey et al., 1994; El-Basiony, 1994 and El-Feel sf
al, 1997), and growth rate (Mariini e! al, 1996, Paitil et al, 1996 and El-
Sherif et al, 2001) in growing and adult sheep. Drinking SW resulted in
decreasing both morning and afterncen MG. The decrease was significant
(P<0.01) at morning (Table 4). This decrease could be a result of incieasing
water perspiration as water intake increased by saline load (El-Sherif and El-
Hassanein, 1996). Perspired water spread with its latent heat energy within
the coat fibres leading to homogenous temperature all gver the wool staple.
Consequently, CT became high and near to that of ST. As a result, the
difference between CT and AT {OG) became high {P<0.05) at afternoon
{Table 4).

Mean morning and afternoon |G increased with advancing age (Fig. 2}
indicating the development of insulating properties of superficial layers
probably by increasing under-skin fat thickness. However, these two
parameters decreased during the last month of the experirnental period
{Fig.2) which coincided with the cold weather of February (Fig. 1).
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Table 4: Changea In different temperature gradients (°C) as affected by sallne
water and falvomycin (Mean * SE)

FL Water type SE

Gredient level ™ SW Overall W FL su}rlx

FLO 8674+0127 83920121 85333 0,088
Inner morning —F7 30 807720121 _ 703920121 5008+ 0,008 0308 0308 0436

Total 8375+ 0.087 8.18540.085 ne ne

FLO 2255+ 0.100 1828+« 0096  2.042 £ 0.088
Middle moming —g a5 00e 3 6.006 1808+ 0006 1,007 £ 0.068 0.244 0.244 0345

Total 213240068 1.817 +0.088 nsoooms

FLO 8380+0.119 8881+0.114  8.590 + 0.083
FL20 9.285+0114 6.775+0.114  9.03+0081 0291 0291 0412

Outer morning

ris ns
Total 8.887 £ 0.083 8.733 20081

FLO 603840190  5.227 +0.105 5832+ 0.078

inner aftemoon — ¢ G S 31240105 527840105 5295+ 0078 0.288 0288 0.379
Total 5674+ 0078 5252+0.074

Widdle FLD  1.932+0.078 1849+ 0.073 _ 1941+ 0.053

afternoon FL20 1.823+0073 1889+0073 1.789+0052 0.186 0.188 0282
Total 1878 +0.053  1.824 + 0.052 oot

Outer afternoon FLO B8421+0.009 BB875+0.084  8.548 + 0.0G8
u FL20 B8.857+0.094 5.245+0.094 9101+ 0.067 0-'{41 0.241 0.341

Total 2689+ 0.088  8.980 + 0.067 ns

TW. tap water; SW: saline watar; FL: flavomycin; FL 0: no additive; FL 20: flavomycin
20mg/h/d; SE: standard error;  *: P<0.05; ™ : P<0.01; ns: not slgnificant p >0.05

This might indicate that a part of under-skin fat was used during cold
months to produce heat energy for worming animals. Both morning and
afternoon MG decreased (P<0.01) with advancing age and declining ambient
temperature’ (Figures 1 and 2). Simultaneously, morning and afterncen OG
increased significantly (P<0.01) with age. This meant that under cold climate
heat energy flowed from skin to the tip of wool, resulting in small gradient
within the coat with a big chance for large heat loss from the body surface to
the surrounding environment. Under these circumstances, the insulating
property of the superficial tissues was the most efficient in protecting growing
lambs from celd stress, indicated by the high merning IG. The role of wool
coat in protecting adult sheep against hot climate was proved by El-Ganaieny
et al (1992). El-Sherif (1991) stated that coat insulation properties of growing
Barki lambs became effective after yearling age. The present results showed
that the efficiency of wool coat in protecting growing Barki ram lambs from
cold stress might appear later after enough development of fibre
characteristics.

4- Some hematological responses:

Flavomycin administration resulted in increasing (P<0.05) packed cell
volume % (PCV) in all animals apart from the type of drinking water {(Table 5).
Moreover, in animals drank TW there was a little increase in mean
corpuscular hemoglobin concentration % {(MCHC) by FL (30.60% vs.
30.36%), resulting in appreciable increase in blood hemeoglobin (Hb) (from
9.95 to 10.17 g/dl). )
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Figure 2: Changes In different temperature gradients (°C) throughout the
experimental period in each experimental group

FW: fresh water, SW: maline watar, FO: No flavomycin addition, F20: adding flavomycin 20

mg/hid, 1G: Inner gradient (RT -~ ST), MG: middle gradient (ST - CT), OG; outer gradient
{CT = AT).
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Flavomycin seemed to help in biosyntheses of red corpuscles and
hemoglobin due to its role in improving nutritional state of the animals through
increasing the energy of VFA due to increased production of propionate
(Flachowsky and Richter, 1991). Additionally, increased propionate might
spare amino acids normally used for gluconeogenesis (Leng et al, 1967) and
stimulate body protein synthesis (Potter et al., 1968).

Table 5: Overall means + SE of some hematologlcal parameters of
growing ram lambs as affected by saline water and flavomycin

L Water type SE

Parameter tevel ™ W Overall W FL  SWXFL
Hb il FLO  005+0.170 1077 +D.470 _ 10,36 + 0.120
g “FL20 1017 +0.170__10.16+0.174 1010+ 0122 0420 0420  0.170
Total - 1006£0.120 1047 30122 ne
PCV % FLO  32688+0233 3267 +0239  32.76+0.185
FL20  3345+0233  34.25+0238 _ 316540187  0.161 0461  D.227
Total 321740185 33.46 ¥ 0.167 ns

FLO  2036+0528 3336+ 0526  11.88 +0.3712
FL20  3080+0528  29.76+0513  30.19+0378 0338 0339 0479
Total 3046 +0.372  M.57 + 0377

Hb: hemoglohin concentration; PCV%: packed cell volums; MCHC: mean corpuscular
hemoglobln concentration, FW: fresh water; SW: sallne water; F 0: no additive; F 20:
flavomycin 20mg/h/d; SE: standard error; * : P<0.05; ** : P<0.01; ns: not significant P>0.05

In animals that had no FL, drinking SW resuited in little decrease in
PCV% (32.67% vs. 32.88%). This might reflect hemodilution due to increased
water intake by saline load (El-Hassanein and El-Sherif, 1996 and Assad e!
al, 1997). However, these animals compensated by increasing MCHC (from
30.36% to 33.36%), resulting in appreciable increase in blood Hb (from 9.95
to 10.77 g/dl). Hussein efal (1990} and El-Hassanein and EI-Sherif (1996)
working on sheep recorded an elevation in the concentration of hemoglobin
due to drinking saline water. Similarly, ibrahim (2001) on camels and El-
Sherif et al. {2002) on rabbits found similar results. However, other
researchers found a decrease in Hb of different species of farm animals
received SW (Badawy, 1989 in sheep; and Ibrahim, 1985 in goate) might be
due to a greater phase of hemodilution especially under hot conditions and
increased water intake. In the present study, the behavior of animals drinking
SW in compensating by increasing MCHC obscured the advantage of
increasing PCV% by FL, hence blood Hb in the animals drank SW did not
show change by adding FL.

5- Growth performance:

Table (6) demonstrates that non of the growth performance parameters
was affected by adding FL. Moreover, there was a little decrease in body
daily gain {DG), total body gain (TBG), and the intake of different nutrients
{dry matter; DMI, total digestible nutrients; TDN! and crude protein; CPI)
either as absolute values (g/h/d) or as relative to metabolic body weight
(g/BWO.75/d). However, the feed efficiency of DM (FE1) and TDN (FE2)
increased but insignificantly by FL (Table 6). El-Sherif et a/. (2001) reported
that giving flavomycin at a level of 20 mg/h/d improved feed conversion

MCHC %
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efficiency in growing ewe fambs from 16.2 to 14.7 Kg DM / kg Gain.
Flavomycin was reported to improve digestibility of dry matter, organic matter,
crude protein, and crude fiber in Qssimi sheep, in addition to significant
improvement in feed conversion efficiency during growing period (El-Basiony,
1084). Sadek ef al (1995) and El-Feel et al (1997) found that flavomycin
improved feed conversion efficiency and reduced finishing period and feed
cost per kg gain in Friesian and buffalo calves.

Drinking SW resulted in significant decrease in TBG and DG. EI-Sherif
and El-Hassanein {(1996) came to the same results ingrowing Barki ram
lambs after prolonged administration of SW. Quite the opposite, Shwakel et
al. (1988) and Abou El-Nasr et al (1988) reported an increase in live body
weight of sheep and camels by drinking SW as a result of increased water
intake. In the present work, there was atso minor decrease by SW in different
nutrients intake, but more obvious in the absolute values (Table 8). These
results of intake and body gain brought in significant (F<0.01) decrease in
feed efficiency (FE1 and FE2) by drinking SW. However, introducing FL to
the animals drinking SW reduced these bad effects on all nutrients intake,
either absolutely or relatively, and the feed efficiency. That trend made the
significant interaction SW X FL in DMI, TDNI, CPl, FE1 and FE2. This
indicated the role of FL as antistressor the same as mentioned before by
Davey (1980).

6- Carcass traits:

Data presented in Table (7} show that there were no significant effects
due to SW or FL on empty body weight (EBW), hot carcass weight (HCW).
Dressing percentage (D%) decreased (P<0.05) due to drinking SW. Fahmy
(1998) reported that D% of sheep did not change by saline load through
feeding silage of salt bushes as a basal diet. Abdel-Samee and El-Masry
(1992}, and Mohamed (1997) reported significant decrease in HCW and D%
of both California and New-Zealand White rabbits by drinking SW. Ahmed
(1996) suggested that the decrease in weights of carcass and its components
by saline load could be due to depression in the final body weight and body
soiids content.

In cattle, Spires et al. (1990) noted that D% was greater when using FL

30 mg/h/day as compared to FL 45 mg/h/day (68.7% vs. 66.8%). However,
Morris et al (1990) reported that antibictic growth promoters had no effect on
D% and carcass composition.
Although the insignificant, there was a substantial decrease in EBW and
HCW by drinking SW effects equaled to 2.642 kg and 2.400 kg, respectively,
in addition to a significant decrease in dressing percentage by 2.954%.
Adding FL to the animals’ diet that drank SW moderated that decrease to
become 1.624 kg, 1.900 kg and 2.384% in EBW, HCW and D%, respectively
(Table 7).

Table {8) demonstrates the distribution of lean meat, fat and bone in
the best rib cut (Sth, 10th and 11th) as affected by SW and FL. Flavomycin
administration had no effect on the physical composition of the best rib cut
(Table 8). Drinking SW brought about significant (P<0.01) effects, where it
caused an increase in lean meat percentage on the expense of fat
percentage.
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Table 6: Overali means + SE of body welght, daily gain, feed Intake and
feed convsmsion sfflciency as affected by sallne water and

flavomycin
FL Water type SE
Parameter Cverall
lovel ™ swW sw oL SRX
fritial BW FLO 3741171741 25850+ 1.851  26.431 2 1.200 ;
kg FL20 35700+ 1651 _ 25600+ 1651 25850+ 1.766 '8¢ 1.168 ‘::1
Total 2640841200 25725+ 1.168 n"om
) FLO 46944+ 2674 42130+ 2447  44.663 + 1.726
Final B1W kg FLZ0 4415032441 42300 v2441 43006125 1120 1726 2449
Tow _ 45547 £ 1774 42.215+ 1.726 ns
. FL0_ 19.893 + 1482 18,280 + 1.808__36.057 + 1.021
Total BW
otal BW gainkg {20 16.450 51408 16.700+ 1408 17.575 10004 094 D84 140
Total 19.142 £ 1.021  18.480 + £.0%4
DG g FL0 116446+ 5734 02.507 + 5479 104.48 ¢ 5.966
FL20 112307 +5478 100145+ 5479 106226+ 3875 897 3-::7 5-2;2
Total 17438+ 2,966 96.33 + 3875
FLO__ 10542+528 9606 r 501 10120368
DMl ghvd FL20 10172+604 _0819+508 Gag63357 508 3886 501
Total 1035.7 £ 3.85 9758 3.57
DM FLO 70788+ 0210 69739 +0.305 70263 + 0.221
aikg BW° g 0148 0148 0.210
FL20 70227 +0.305 70460 «0.305 70.354+0.218 g g .
Total 70.507 +0.221  70.110 « 0.218
FLO 698.00 +3505  643.15+3.349 671.09 « 2.424
TDNI ghid 2362 2082 3369
FL20 67546+23348  B51.00+3349 663.29+23688 ng s .
Total BAT.25 + 2424 647.08 « 2.368
TONI FLO 46.8a3+0218 48,255 «+0.208  46.598 +0.151
gikg BWid 0,146 0148 0210
_ FL20 48688+0209  d46734+0208 48711+0148 ng na s
Total 46616+ 0151 46494 + 0148
FLO  108.01+0.505  09.621+0482 103,82 +0.349
CPI phvd 0343 0343 0458
FL20 103.94+0.505  100.94 +0.482 10244+0.31 ns  ns -
Total 10597 £0.349  100.275 £ 0,941
P FLO  7.255+0.030  7.183+0.020  7.208 +0.021
okg B Tid 0.020 0020 0.029
FL20 7.184+0028  7.209+0020 721140020 ng  ne -
Total 7.210% 0021 7.202 + 0.020
) FLO 11126 +0.578 0450 +0.552  10.286 +0.309
DM conversion % *
FENy o D393 0393 0.555
FLZ0 11356+ 0552 10312 +0552 10.834 +0.390 = ns ns
Total 112410400 8861 £ 0.980
TON conversion %_FLO  16775+0671 1425540832  15.515£0802
(FEZ) 0592 0837
FL20 17.113+0.832 15560 +0832 18331 +0.588 o ns as
Total 18.944 £ 0602 14.902+ 0.688

BW: body welght; DG:

daily galn; OMI: dry mattar intake; TONI: total digestible nutriants
intake; CPl: crude protein 20mg/hVd; Intake; FE: feed efficlency percentage; FW: freeh
watar; SW. saline watar; F 0: no additive; F 20: flavomycin BW: live SE: standard ertor; *:
P<0.05; = : P<0.04, ns: not significant P>0.05 :
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Table 7: Carcasg traits of Barki rams at the age of 12 months as ffected
by saline water and flavomyc¢in (Mean + SE)

Water type SE
Parameter FL Overall SW X
leval ™ swW SW  FL L
FLO 0J7.707+3974 35003 +2.974 36.395+2040°
Empty BW ke 50 3s 1003974 3608323074 18958 <2810 2810 2810 3974
ns na na
Total 36.770 + 2,810 35,583 + 2.81D
Hot Carcass FLO 20087 +2.220 17887 +2.229 18.807 +1.578
welght kg FL20 18067+2229 16167 +2228 18.567 +1.576 1.576 1.576 2.229
na ns na
Total 19.517 + 1,576 17.947 + 1,576
Dressing % FO  53.007+177% 50053+1775 51530+ 1255
9n F20 52020+1775% 50623+1775 S51.772+1.28§ 1155 1.255 1775
- > na ns
Total 52.653 + 1.253  50.338 + 1.255

Drassing % : Hot carcass X100 / Empty BW; FW: fresh water; SW: saline water; F 0: no

additive; F 20: flavomycin 20mg/hid; SE: standard error;

significant P-0.05

*: P<0.05; ** : P<0.01, ns: not

Table 8: Physical characteristics of 8" -10" & 11" rib cut

p ‘ FL Water type o " SE
arametar eral
level ™ sSW v W FL SH:LX
ib Cut weig 830 + 0. 750 + 0. . + 0061
kg T a0 0.770 = 0.086___0.803 + 0.086__0.787 + D.061_ 0.061 0.061 0.086
Total 0.830 + 0.061 0.777 + 0.061 na ns  na
FO 53547+ 1825  G3.5%0 £ 1.8629 57.048 + 1,003
Leanmeat % —pF o5 52.920+1.629 62,000+ 1.829 57505 + 1253 1.293 1.293 1.529
Total £2732 + 1,293 62720 + 1.203 ns ns
Fat % FO 21.480 +2.090 9683+ 24090 155/ + 1478
. F20  20.337+2.090 12.560 + 2.090 16.348 + 1.478 1.478 1.:;3 2.230
Total 20806 + 1.478 11,112 + 1478
Fo 25.673+ 1.617  26.981 + 1.627 26.478 + 1.150
Bong % 1.;20 1.;20 1.237
F20  26737+1.627 125.0811.627 25910+ 1.150
Total 26355+ 1,150 26.003 + 1.150

FW: frezh water, SW: saline water; F 0: no additive; F 20: flavomye¢in 20mgihd; SE:
standard arror; * : P<0.05; =* : P<0.01, na: not significant P>0.05

Mchamed (1997) found in rabbifs an increase in carcass muscle % and
a decrease in fat and bone percentages by drinking SW of tolerable
concentration {3369 ppm TDS). In New Zealand White rabbits, Ayyat et al.
(1991) reported that drinking saline water (3000 4500 and 6000 ppm salt)
caused a significant decrease in kidney fat. Fahmy {1998} reported in sheep
an increase in the longissimus dorsi muscle ziea between 9th and 10th rib
from 6.96 cm’ o 20.7 cm® by feeding the silage of halophytic shrubs.
However, he found that the lean percentages significantly decreased in leg
and rack cuts, while the fat percentage significantly increased in all prime
cuts.

Table (9) illustrates the effect of SW and FL on the different carcass
parts expressed as a percentage of EBW.

4441



El-Sherif, M. M. A.

Table 9: The percentage + SE of different carcass parts from empty
body weight (EBW} as affected by saline water and

flavomycin
Water SE
Parameter I :\:'.I ™ type W Overall o L SWXFL
FO  8413+0.206 722040208  T.817 + 0.143
Meck % Fa0 80770206  6100+0206  T088+0.t45 0148 0145 0208
Total 8245+ 0145  6.660 + 0.145
shouider 0 1836710441 1878020441 18873 ¢0312 12 032 qast
F20 10867 £0.441  19.6532044t 19780+0.312 0% O] -
Total 19117+ 0312 16.21T + 0.312
FO0 2522740485 27.023:0465 26.125 + 0.350
Racks % F20 2525740495 2063340495 2694540350 0.350 u.::o °'::’
Total 252424 0,350 26,828 + 0.250
FO 6320+ 0488 5847+0488 5983 +03M
Loln% F20 6207+ 0468 8373+ 0468  £.290+0.3M o'::i 0'331 o.::s
Total 8202+ 0.3M  8.010+ 6,33
Flanks % FO 471320846 514340846 492840487 st oas7  osae
F20  5483:06468  5003+0646 67280487 70 T e
Total 5086+ 0.457  B.558 + 0.457
FO 3186340854 1207740854  32.320 +0.604
Legs % F20 3102040854 3279340854 3is0p+0sea 0904 0608 085
Total 31.341 + 0,604  32.885 + 0,604
FO 500040805 322040505 4.155+ 0,640
Tait % F20 411040005  1340£0905 3725+ 0840 O 0':::" 0.::15
Total 4600+ 0,840 2260 + 0.840
- FO  17.280+0910 18.423+0510 17.642 + 0.64)
Palt % Fa0 98177 £0010 10857 £0.910 1806770843 084 0843 0910
AT7 957 £ 0. - ne - ns
Total 17.718+ 0.543 19,190 + 0,543
Edible offal % of EBWY
Uver FO 1.207+¢0414 1.343+0.114 1,305 0,081 oost 008t 0414
FI0 138330114 1383+0.414  tde3+008t o0l S o
Total 1318+ 0.081  1.353 + 0.081
FO 0353+0021 0393+002 0373+ 005
Kldnleys % 0 0340:0021 03730021 035T+agis 0015 0015 0021
= = - - ns ne na
Total - 0.347 +0.015  0.383 + 0.015
sploan % FO 0197 +0008 015040009 0473+ 0.008 0005 0006 0008
F20 {180+ 0008 0183+ 0.009 048740008 T, T s
Total 01883+ 0.G08  G.177 + 0.008
Hoart % FO  0517+005 044330056  0.480 +0.040 01 00 005
F20 04704005 03904005 0430+0.040 o P P
Total 0.493 +0.040  0.417 + 0.040

FW: fresh walsr; SW: saline water; F 0: no additive; F 20; flavemycin 20mgihid; SE:
standard error; *: P<0.05; ™ : P<0.01, ne: not significant P=0.05
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Saline load resulted in a significant decrease in neck and tail
percentages, while caused significant increase in racks and legs
percentages. Fahmy {1998) found a decrease in neck and flank percentages
by salt load when feeding sheep on silage of salty plants. Flavomycin
increased the percentage of shoulder and pelt, but decreased leg segment.
Combining SW and FL yielded large decrease in neck %. Concerning edible
offals, drinking SW decreased significantly spleen and heart percentage.

Drinking saline water was found to decrease most of the digestibifity
coefficients (lsmail, 2003). Flavomycin overcame the negative effect of SW
on spleen %, hence there was significant interaction SW X FL on this part.

In conclusion, adding flavomycin to growing lambs raised under desert
conditions could reduce some bad effects of drinking SW on growth
performance and carcass traits. In addition, flavomycin protected growing
animals from cold stress during winter through increasing insulation
properties of the superficial layers. While drinking SW decreased packed cell
volurne, flavomycin increased biosyntheses of red blood corpuscles and
hernoglobin.
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