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SUMMARY

his work was carried out to study the effect of treated olive trees Eruning

by-products (leaves and twigs) biologically and chemically on its chemical

composition, fiber constituents, rumen fermentation, nutrients digestibility

ruminal protozoa count and blood parameters. Laboratory trials were
carried out to choose the perfect period for fungus to be growing. Six digestibility
trials were carried out using the following treatments: T1: Concentrate feed mixture
(CFM) + Berseem hay (Control). T2: CFM+ Air-dried olive trees by products
untreated. T3: CFM + olive trees by products treated with 4% urea. T4: CFM +
olive trees by products treated with 50% Phanerochaete chrysosporium + 50%
Saccharomyces cerevisiae. TS: CFM+ olive trees by products treated with 50%
Trichoderma viride + 50% Saccharomyces cerevisiae. T6: CFM+ olive trees by
products treated 25% Phanerochaete chrysosporium + 25% Trichoderma viride +
50% Saccharomyces cerevisiae. The data of the Laboratory trials showed that
inoculation for ({ngi and yeast with olive by-products for 20 days had the best
results for chemical composition and fiber fraction. The main results showed that
urea and biological treatments tended to increase (P<0.01) total dry matter intake
more than untreated group T2 being 95625 and 954.92 vs 894.37 d;
respectively. The digestibilities of DM and OM were significantly differed. All
treatments tended to increase (P<0.0}) CP, CF and it's fractions digestibilities more
than untreated group. Control group T1 followed by urea treatment T3 and
biological treatment with 7. vi. and S. ce. (T5) had the highest CP, CF and it's
fractions digestibilities. Urea treatment had the highest values of TDN and DCP (%
of intake). Water balance showed highly significant difference among treatments.
Nitrogen balance was higher in treated groups than untreated group being 4.88, 4.14
and 3.09 for T3, T5 and T2; respectively. Biological treatment had the highest value
of ruminal pH. Urea treatment T1 increased (P<0.01) ruminal TVFA’s being 8.24
vs 6.57 for untreated. All treatments increased (P<0.01) ruminal total nitrogen,
NPN, ammonia and total ruminal protozoa count more than untreated group.
Biological treatments and urea treatment increased (p<0.01) serum total proteins,
albumin, globulin, urea, creatinine, GOT and GPT more than control. It can be
concluded that feeding sheep on olive trees pruning by products treated biologically
or chemically im%roved rumen fermentation, nutrients digestibility ruminal
protozoa count and blood parameters.

Keywords: biological treatments, urea, digestibility, blood and ruminal parameters and
protozoa count.
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INTRODUCTION

In Sinai where livestock depend mainly upon grazing of natural pastures animals
suffer from a shortage of feed during most of the year. In such areas, the possibility of
using the agro-industrial by products as a part of concentrate mixture, in addition to the
native range forages is of more than passing interest. Large areas are cultivated by olive
trees, especially in Sinai and the North-western coast zone, therefore, there are great
amounts of olive by products without beneficial usage and are considered as wastes. It has
been estimated that each olive tree could produce 22 kg leaves and twigs per year and 25
kg olive cake per 100 kg olive fruits (Nefzaoui, 1995) that using olive trees by products as
animal feed could participate in solving the problems of feed shortage which is particularly
realized at drought seasons and hence the selling price of animals products.

As a solution for the shortage of animal feeds scientists suggested the use of ammonia
and urea to increase the crude protein contents of the poor quality roughages to improve
their nutrients digstibilities (Fouad et al., 1998). Biological treatments using Trichoderma
viride, (Abdul-Aziz et al., 1997, El-Ashry ef al., 1997 and Khorshid, 2000) were tested to
improve the nutritive value and digestibility of poor quality roughages. El Asshry et al,
(2003) showed that enzymatic hydrolysis by fungi and the biological conversion of
cellulosic materials and improve the nutritive value of residues especially crude protein
and crude fiber. Yeast treatment was used to improve rumen digestibility of nutrients
especially crude fiber, elevation fermentation and more activation of rumen
microorganisms (Dawson, 1992).

The objectives of this work were to study the possibility of utilizing the olive trees
pruning by products (olive leaves and twigs) as an unconventional feed source for
ruminants (sheep) and try to improve its chemical composition and nutritive value by using
some biological and chemical treatments.

MATERIALS AND METHODS

The field experiment was carried out at Ras Sudr Research Station, Desert Research
Center (DRC) in South Sinai Government. Olive leaves and twigs were pruning and
chopped to 2-3 cm then air-dried and packed till used. This study included two parts of
experiments.

The first part (Laboratory trials):

The first part was a laboratory trials were camed out to study the effect of using
biological treatments (combined fungi plus yeast) and chemical treatment (urea treatment)
on chemical composition and fiber constituents of olive trees pruning by-products and
choosing the perfect period for fungus to be growing. Trichoderma viride F-516 (T.vi),
Phanerochaete chrysosporium (P. ch) and Saccharomyces cerevisiae (S. ce) were obtained
from the Genetic and Cytology Department, National Research Center, Dokki, Cairo,
Egypt. The microorganisms were maintained on agar medium composed of (g/) yeast
extract, 3.0; malt extract, 30; peptone, 5.0; sucrose 20 and agar 20.

The laboratory trials were designed as follow:-

T1: Air-dried olive by-products treated with 4% urea+10% molasses solution.
T2:Air-dried olive by-products inoculated with 50% P. ch. + 50% S. ce. for 10 days.
T3:Air-dried olive by-products inoculated with 50% P. ch.+ 50 % S. ce. for 20 days.
T4:Air-dried olive by-products inoculated with 50% P. ch. + 50 % S. ce. for 30days.
TS: Air-dried olive by-products inoculated with 50% T. vi.+ 50% S. ce. for 10 days.
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T6: Air-dried olive by-products inoculated with 50% T. vi.+ 50% S. ce. for 20 days.

T7:Air-dried olive by-products inoculated with 50% 7. vi. + 50% S. ce. for 30 days.

T8: Air-dried olive by-products inoculated with 25% P. ch. + 25% T. vi. + 50% S. ce. for
10 days.

T9: Air-dried olive by-products inoculated with 25% P. ch. + 25% T. vi.+ 50% S. ce. for
20 days.

T10: Air-dried olive by-products inoculated with 25% P. ch. + 25% T. vi. + 50% S. ce. for
30 days.

All the samples were analyzed for chemical composition and fiber fraction.

The second part (Digestibility trials):

The objective of this work was to study the effect of feeding Olive trees pruning by
products treated with 4% urea or with biological treatments on nutrients digestibilities,
rumen protozoa count and blood parameters. From the results of the laboratory trials, the
best period for inoculation from each biological treatment was 20-days. This treatment was
choosing to carry out in six digestibility trials as follow:

T1: Concentrate feed mixture (CFM) + Berseem hay.

T2: CFM+ Air-dried olive by products untreated.

T3: CFM +Air-dried olive by products treated with 4% urea.

T4: CFM+ Air-dried olive by products treated with 50% P. ch. + 50% S. ce. for 20 days.
TS: CFM+ Air-dried olive by products treated with 50% 7. vi. + 50% S.ce. for 20 days.

T6: CFM+ Air-dried olive by products treated 25% P. ch. + 25% T. vi. + 50% S. ce. for 20
days.

Management and feed schedule:

24 adult male sheep weighing 38.5-42.0 kg live body weight and about 3-3.5 years
old were used in a digestibility trial. The animals were randomly assigned among six
experimental treatments (4 animals each treatment). The experiment lasted for 21 day
preliminary period followed by 7 days collection period. All animals were fed on the
concentrate feed mixture (CFM) at 30 % of maintenance and roughage (olive leaves and
twigs or berseem hay) was given ad lib. Animals through the experiment were fed their
daily ration according to their live body weight according to Kearl (1982), daily rations
were offered individually in two equal portions at 7 a.m. and 7 p.m. Fresh water had
excess to the animals twice daily at 7 am. and 1 p.m. Feces and urine samples were
collected manually at 7 a.m. for five successive days from each animal.. Ten percent of
collected faeces was taken as samples and dried in oven at 80 °c for 24 hours. The dried
fecal samples from each animal were mixed and saved for chemical analysis. Urine
samples were daily collected with thymol and 10 % daily samples were taken as
representive samples. The representive samples from each animal were mixed and saved
for chemical analysis. offered, feed refusals and faeces samples were analyzed for
moisture, crude protein, ether extract, ash, crude fiber according to A.O.A.C (1990).
Nitrogen free extract was calculated by difference. The fiber fractions determinations were
carried out as follows: Neutral detergent fiber (NDF) according to Van Soest and Wine
(1967). Acid detergent fiber (ADF) according to Van Soest (1963) and Acid detergent
lignin (ADL) according to Van Soest and Wine (1968).

Rumen fluid was taken before feeding and then at 3 and 6 hours after morning
feeding for three sequenced days. pH was immediately measured with pH meter, then
strained and immediately ammonia nitrogen concentration was determined by applying
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Conway (1957), then samples stored until analysis for the total volatile fatty acid.
(TVFA’s) according to Warner (1964), total nitrogen and non-protein nitrogen (NPN)
according to A.O.A.C (1980) while true protein nitrogen was calculated by subtracting the
non-protein nitrogen content from total nitrogen content.

The ruminal fluid was obtained to count and classify the rumen protozoa as described
by Naga ef al, (1968). Blood samples were taken and separate serum then kept till
analyzed.

Statistical analysis:

General linear model procedure was used for statistical analysis through SAS
software (SAS, 1998), Duncan’s multiple test was applied for comparison of means
(Duncan, 1955).

RESULTS AND DISCUSSION

Laboratory trials:

Data of chemical composition and fiber fractions of the olive leaves and twigs
treated in the laboratory trials are represented in Tables (1 and 2). The data showed that
among the three times for inoculation, there were no differences among the chemical
compositions and fiber fraction for inoculation for 20 days and 30 days, that means that
inoculation for fungi and yeast with olive leaves and twigs for 20 days is a sufficient
period to obtain the best results for chemical composition and fiber fractions and that
encourage to use the period of 20 day as a period for inoculation in the digestibility trails.
Shoukry et al., (1985) treated sugarcane bagass by four different microorganisms (7. viride
253, Basidiomycetes sp., 1 and 11 and Gliocladium sp. Q230) for 21 day and found a
decrease in CF, NDF, ADF, ADL and hemicellulose. Khorshed (2000) showed that
different crop-residues fermented with fungi or a combined of fungi and yeast for 21 day
were recorded the highest values of TDN for than control group.

Table (1): Chemical composition of the treated olive by products (leaves and twigs) in

the Laboratory trials.
Item DM Ash EE CP CF NFE
Olive by products treated with urea 92.92 14.53 595 14.9] 16.74 47.87
Olive by products treated with P.
ch.+ S.ce
10 days 94.34
20 days 94.42 15.00 5.07 7.50 21.52 50.91
30 days 94.00 15.15 5.34 7.85 20.79 50.87
Olive by products treated with 7. vi. 15.15 524 1.73 20.81 51.07
+S ce.
10 days 94.13 14.63 5.19 9.29 18.83 52.06
20 days 94.02 14.71 6.54 10.68 16.30 51.77
30 days 94.41 14.12 6.41 10.62 16.36 5249

Olive by products treated with P.
ch+ T.vi+38S. ce.

10 days 93.89 14.93 4.54 6.81 19.00 5472
20 days 93.77 14.95 596 7.83 17.79 53.47
30 days 93.93 14.95 5.87 7.85 17.82 53.51
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Table (2): Fiber fractions of the treated olive by-products (leaves and twigs) in the

Laboratory trials.
Item NDF __ADF ADL _ Cellulose Hemicellulose Leginin
Olive by products treated with urea 5460 3350 7.70 25.80 19.10 12.00
Olive by products treated with P. ch.+
S.ce
10 days 63.75 4056 11.30 29.26 23.19 12.50
20 days 6290 4000 1090 29.10 - 22.90 12.40
30 days 6290 4000 10.87 29.13 22.90 12.40
Olive by products treated with 7. vi. +
S. ce.
10 days 59.75 3862 1045 28.17 21.13 12.35
20 days 5520 3520 8.00 27.20 20.00 12.10
30 days 55.19 3520 798 27.22 19.99 12.10
Olive by products treated with P. ch.+ -
T vi+ S ce.
10 days 61.85 40.00 1070 29.30 ° 21.85 12.25
20 days 60.00 3860 9.68 2892 21.40 1220
30 days 5996 3858 9.66 28.92 2138 12.20

Digestibility trials:

Chemical composition and fiber fractions:

Data of chemical composition and fiber fractions of the olive leaves and twigs used in
the digestibility trails are presented in Table (3 and 4). The data showed that control
treatment (T1) had the lowest DM content while biological treatments had the highest
value of DM content. Biological treatment with P. ch. and S. ce. (T4) had the highest value
of ash, while Biological treatment with T. vi. and S. ce. (T5) had the highest value of EE.
The highest value of CP was for urea treatment followed by biological treatment with 7. vi.
and S. ce. (TS), while treatment with P. ch.and S. ce. (T4) or with combination of Ph. Ch.
+ T. vi.+ S.ce. (T6) were almost the same. The data showed that (T3) had the lowest value
of CF and its fraction followed by T5 then T6 and T4. Biological treatment with P. ch. + T.
vi. + §. ce.(T6) had the highest value of NFE followed by TS5 then T4 and T1. As for fiber
fraction (Table 4) the data showed that urea treatment and all biological treatments
decreased all fiber fractions more than untreated group. Also the biological treatments
decreased cellulose content more than control but they have higher content of ADL,
hemicellulose and leginin more than control.

The present results coincided with those obtained by Ballet ez al., (1997) when they
noticed that ammonia or urea treatments are considered as valuable alternatives to increase
both nitrogen supply and energy value for animals. El-Shinnawy et al.,, (1999) found that
urea treatment improved crude protein content of treated maize stalks being three times as
that of untreated. However, DM, NFE, OM and CF were decreased. Also, El-Sayed et al.
(2001) indicated that urea treatment (3%) decreased DM, CF, NFE, NDF, ADF and
hemicellulose and increased CP content of rice straw.

Shoukry et al., (1985) treated sugarcane bagass by four different microorganisms (7.
viride 253, Basidiomycetes sp., 1 and 11 and Gliocladium sp. Q230) and found increases
in CP, EE and ash contents and a decrease in CF, NDF, ADF, ADL and hemicellulose.
Hamissa et al., (1985) treated the fermented bagass (7.viride fungi) with NaOH or sodium
hypochlorite then it was sprayed with urea solution (4%), all treatments significantly
increased the CP and decreased CF, NDF,
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Table (3): Chemical composition of concentrate and experimental roughage used in
the digestibility trials.

Item DM Ash EE CP CF NFE

Concentrate feed mixture 93.59 7.94 3.10 12.51 11.35  65.10

Berseem hay (control T1) 9124 1199 255 14.00 3264 38.82

T2 93.95 1350 5.88 6.48 24.66 4948
T3 9292 1453 595 14.91 16.74  47.87
T4 94.42 1515 534 7.78 20.79 5094
T5 94.02 14.71 6.54 1070 1630 51.75
T6 9377 1495 596 783 1779 53.74
Table (4): Fiber fractions of concentrate and experimental roughage used in the
° digestibility trials.
Item NDF ADF ADL Cellulose Hemicellulose Lignin
Concentrate feed mixture 3065 1756 6.85 10.71 13.09 6.82
Berseem hay (control T1) 6296 4444 7.13 3731 18.52 7.11
T2 64.50 41.00 11.70 29.30 23.50 12.53
T3 5460 33.50 7.70 25.80 19.10 12.00
T4 62.90 40.00 1090 29.10 2290 12.40
T5 5520 3520 8.00 2720 20.00 12.10
T6 60.00 3860 9.68 28.92 21.40 12.20

ADL, NFE and hemicellulose contents of bagass, while the cellulose and ADF
contents were similar. The treated bagass contained ash higher than untreated bagass.
Fouad et al., (1998) reported increases in DM, CP, EE, NFE, hemicellulose and decreases
in CF contents after fungal treatments of roughage. Also, Khorshed, 2000; Ei-Ashry er al,
200} and Hamza er al., 2006 conclusion that fungal treatments of roughage improve its
chemical composition and structure.

Feed intake:

Data of Table (5) showed that concentrate, roughage and total dry matter intake
TDMI (g/h/d and g/kgBW®”) was significantly (P<0.01) differed among treatments. Urea
treatment and biological treatments tended to increase (P<0.01) concentrate, roughage and
total dry matter intake TDMI (g/h/d), urea treatment had the highest value followed by
biological treatment with 7. vi. and S. ce. (T5), while untreated group (T2) had the lowest
value. Biological treatments increased (P<0.01) concentrate, roughage and total dry matter
intake TDMI (g/kgBW®™) more than urea treatment, untreated group and control group.
The highest value was for biological treatment with P. ch. and S. ce. (T4), while the lowest
value was for control group (T1). It seems that urea and biological treatments increased
feed intake more than control and untreated group. These results are in agreement with
those obtained by Kholif e al., (2005) who indicated that dry matter intake (DMI) slightly
increased in goats fed banana wastes treated with panicillium funiculusms or S. cerevisiae,
while T. viride slightly decreased DMI compared with control. Lewis et al, (1999)
suggested an increase of DMI with fungal or enzymatic treatments.
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Table (5): Effect of chemical treatment with urea and biological treatments on dry
matter intake of sheep.

Treatments
ltem T g¥) T3 Ta Ts T6 +SE
No. of animals 4 4 4 4 4 4

Live body weight  40.70° 38.56 42.0* 39.56° 41.43° 40.55¢ 0.238
Dry matter intake

ghd 202.509  198.75° 212,50  21125°  215.55* 210.00° 0.383
concentrate 708.75¢ 695.627 74375 72560° 739.37°  735.00° 0.169
Roughage 911.25¢ 894.377 956.25° 936.85¢ 954.92° 945.00° 0.456
Total

Dry matter intake

ykg Bw 0.7%

Concentrate 12.57° 12.84° 12.88¢ 13.39" 13.20° 13.07°  0.029
Roughage 43987 4495  4508¢  46.00*  4528°  45.74° 0.103
Total 56.557 57.80° 57.96° 59.39*  5848° 5881° 0.131

Means with the same letter are not significantly different (P<0.01).

Digestibility coefficients and nutritive values:

Data of Table (6) indicated that the digestibilities of DM and OM were significantly
(P<0.01) increased for urea treatment (T3) followed by biological treatment with 7. vi. and
S. ce. (T5) then control (T1), while untreated group (T2) had the lowest value. All
treatments increased (P<0.01) the digestibility of EE more than control T1. The
digestibilities of CP and NFE were significantly affected by the treatments,. all treatments
tended to increase (P<0.01) CP and NFE digestibilities more than untreated group, T3 had
the highest value followed by T5 and control T1. The digestibilities of CF and it's fractions
(NDF, ADF, ADL, cellulose, hemicellulose and lignin) were the same trend, urea
treatment and all biological treatments increased the digestibilities of CF and it's fractions
more than untreated group; the highest values were for control group (T1) followed by
urea treatment (T3) and biological treatment with 7. vi, and S. ce. (T5).

The improvement in nutrients digestibility in particular CP and CF was recorded for
urea treatment does not appear to be only due not to satisfy the requirements of nitrogen
for rumen microbes which may have been at least partially or completely met (Balch,
1967), but possibility to an additional effect of ammonia (released from urea hydrolysis in
the silo) on roughage cell wall or changes that may have occurred in the lignocellulose
bonds (Horton, 1981). In addition, Shoukry er al., (1993) reported that urea treatment of
poor quality roughages increased digestibility or degradability of cell wall constituents.
Also, Hassan er al., (2005) reported that the average digestibility coefficients of CF, NDF
and cellulose were higher (P<0.05) in ureated banana wastes compared with control but
lower than biologically treated groups.

As for nutritive values, data showed that urea treatment (T3) and biological treatment
with 7. vi. and S. ce. (T5) increased TDN and DCP (% of DMI) more than control
groupT1, other biological treatments and untreated group (T2), respectively. The
differences among treatments were significant (P<0.01). It seems that urea and biological
. treatments increased digestibility coefficients more than control and untreated group.
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Table (6): Effect of chemical treatment with urea and biological treatments on
digestibility coefficient and nutritive values by sheep.
Treatments

Item T T2 T3 T4 TS Te ~ *SE
Digestibility coefficient % :

DM 67.08° 60.87° 72.81" 6264 71.73° 64.02° 0414
OM 68.48° 60.037 72.85" 63.09° 71.80° 63.54° 0411
EE 82517 91.67° 9279 8926° 93.18° §7.30° 0.519
CP 58.09° 42.14"7 67.66° 4996° 65.64° 5737% 0.162
CF 63.40° 43.08" 58.02° 44.19° 57.86° 54.21° 0.111
NFE 73.99° 5920f 76.74* 70.69¢ 75.67° 68.35° 0.104
NDF 64.08" 4085% 58.04° 41.54° 5592° 5426° 0358
ADF 6341 4124 57.74> 41.41° 55.88° 55.66° 0.123
ADL 69.09"° 47397 63.78° 47.66° 59.17° 58.54° 0.895
Cellulose 6225* 3897° 5579 41.08° 54.54° 4897 0.710
Hemicellulose 65.65° 40177 5599° 41.76° 54.66° 51.86° 0.526
Lignin 64.50° 39937 56.13° 40.99° 5544° 5098 0.838
Nutritive value,% A :

TDN 63.64° 5870 69.50° 59.95° 69.05° 61.05¢ 0.133
DCP 42.63° 32347 57.86" 34.36° 50.04> 4191 0.104

Means with the same letter are not significantly different (P<0.01).

These improvements are associated with increasing the digestion in fibrous materials
particularly hemicellulose in addition to the increased bacterial digestion of cell wall
content (Hassan er al, 2005). Also, these results reflected the values obtained for rations
digestibility which were higher for treated rations compared with the untreated rations. The
present results agreed well with those by many workers (Horton, 1981; Abd El-Aziz 1986
and El-Kady, 1989), that the improvement of the nutritive values of low quality roughages
with ammonia or urea treatment is associated with the increased in digestion of fibrous
material or degradation of cell content.

Also the present results agreed well with those reported by Shoukry er al., 1999 that
urea treatment improved (P<0.05) the TDN % values by about 6% units and DCP% values
by about 3% units compared with untreated banana hay rations. Khorshed, (2000) that
fungi treatment and combined fungi and yeast treatment were recorded the highest values
of TDN for different crop-residues than control group. Hassan er al, (2005) that the
nutritive value of TDN and DCP were significantally higher (P<0.05) in biologically
treated banana wastes compared with ureated banana wastes and control.

Water intake:

The data of Table (7) indicated that control group (T1) tended to increase (P<0.01)
free drinking water (ml/h/d) more than other treatments. Urea treatment T3 had the highest
(P<0.01) value of metabolic water (mi/h/d) followed by biological treatment with T° vi .+
S. ce. TS and T1, respectively. The lowest value was for untreated group T2. As for fecal
water (ml/h/d), untreated group followed by urea treatment had higher values more than
biological treatments. Control T1 group.
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Table (7): Water consumption and balance of sheep affected by experimental

rations.
Treatments

Item T1 iy T3 T4 TS T6 +SE
Water intake:

Free drinking water, mi/h/d 5124*  3303*¢  3640° 17624 2287%  2657°4 380
Combined water, m/h/d 15.19 67.46° 68.49" 67.00° 67.41¢ 67.64° 0.00
Metabolic water, ml/h/d 492* 391° 532" 461%* 515" 467™ 300
Total water intake, ml/h/d 5632* 3761%  424¢° 22914 2870¢ 3192% 399
Water excretion

feacal water, mi/h/d 48° 61" 5T 34 36° 48 1.51
Urinary water, ml/h/d 164v* LyAl 528° 327 524" 557° 133
Total excreted water, ml/h/d 169°* 58v* 580" 361° 560° 606" 133
*Water balance, mi/h/d 3937° 317e® 3656" 1930° 2310% 2586 342

Means with the same letter are not significantly different (P<0.01).
*Metabolic water was calculated from TDN intake a yield of 0.6 g. water " per g. (Farid et al., 1986).
*Including insensible water loss.

Increased (P<0.01) urinary water more than all treatments and the difference among
other treatments were not significant. Total excreted water (mi/h/d) had the same trend of
urinary water. Control group T1 followed by urea treatment T3 showed the best value of
water balance (ml/h/d). it seems that control and urea treatments increased water balance
more than other treatments.

Nitrogen utilization:

Table (8) showed that nitrogen intake (g/h/d) was significantly differed. The value
obtained from urea treatment T3 was higher than other groups, also control group and
biological treatments had higher values than untreated group. As for fecal nitrogen
excretion as g/h/d, it seems that biological treatment with P. ch.+ S. ce. T4 had the highest
value, while urea treatment, other biological treatments and control group decreased
(P<0.01) fecal nitrogen excretion as a percentage of intake more than untreated group T2.

Urine nitrogen excretion (g/h/d or as a percentage of intake) was significantly lower
(P<0.01) in untreated group T2 followed by T4 than that in other biological treatments,
urea treatment and control groupT 1. The data indicated that control group had the highest
value of urine nitrogen excretion as percentage of intake.

Addition of T. vi. + 8. ce. TS5 reduced total nitrogen excretion (g/h/d) more than other
treatments; the difference between TS and untreated group T2 was not significant, control
group had the highest (P<0.01) value of total nitrogen excretion. As for total nitrogen
excretion % of intake the data clearly showed that untreated group had the highest
(P<0.01) value, while urea treatment followed by T5 had the lowest (P<0.01) value.

Treatment with urea and biological treatment with 7. vi. + S. ce. TS increased
(P<0.01) nitrogen balance (g/h/d or % of intake) more than control group and other groups.
Untreated group had the lowest (P<0.01) nitrogen balance. This increases were a result of
less nitrogen excretion especially as fecal nitrogen in sheep group fed olive leaves and
twigs treated with urea and 7. vi. +S. ce. T5 compared with other groups. The results
indicated that benefits of adding urea and biological treatments are emphasized by
improving the negative nitrogen balance to positive. It can be concluded that urea and
biological treatments |mproved nitrogen utilization more than control and untreated

oups.
& The higher nitrogen retention by feeding urea treatment could be due to the higher
improvement in CP intake and digestibility and the higher utilization of urea nitrogen by
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sheep. Similar results have been recorded by Abd El-Aziz 1986; El-Kady, 1989, Gad,
(1993); El- Shinnawy et al., (1999) and Shoukry er al., 1999, that urea supplementation of
poor quality roughages increased retained nitrogen with animals.

Biological treatments improved the chemical structure and composition of the
treated wastes and by-products (Kakkar er al, 1991; Abd El-Aziz et al, 1994 and El-
Ashry er al., 2001). Therefore, these treatments improve also the intake, digestibility,
feeding value and N-balance (Singh et al., 1990; Khorshed, 2000; El-Ashry et al., 2001;
El-Wakeel, 2004 and Hamza er al,, 2006). Also, Singh et al., (1990) and Walli et al.,
(1991) found a positive N-balance, when they fed calves on fungal treated wheat straw.
This observation was in agreement with Kakkar et al., (1991) and El-Ashry et al., (1997).
Khorshed, (2000) that biological treatments with 7. viride, S. cervevisiae or combined of
them for cotton stalks or wheat straw feeding for goats showed positive nitrogen balance.

Table (8): Nitrogen utilization for sheep affected by experimental rations.

Treatments
Ttem Ti T2 T3 T4 TS 6 *SE
No. of animals 4 4 4 4 4 4
N. intake g/h/d 19.93* 1119 22.00° 13.26¢ 16.97 1341° 0877
fecal N:-
ghid 835 5.60° 7.11¢ 7.67° 5.83° 5.72" 0207
% of Intake 41.91° 50.04° 32.34 57.85 34.36° 4263 1119
urinary N:-
ghd- 7.65° 2.50° 10.00° 238" 7.00° 428 0.192
% of Intake 38.39° 22.34° 45.46" 17.72' 41.24° 3169 1267
Total N excretion
ghd 16.00° 8.10" 7.t 10.02¢ 12.83° 997 0.331
% of Intake 80.29" 72.38f 77.80° 75.58¢ 75.60° 74.32° 1.830
N Balance:-
ghid 3.93¢ 3.09 4.88° 3.2¢° - 4.14° 3.44° 0.651
% of Intake 19.717 27.62 22.20° 2442 24.40° 25.68° 1.830

Means with the same letier are not significantly different (P<0.01).

Rumen liquors parameters:

Data of Table (9) showed that biological treatment with P. ch.+ S. ce. T4 had the
highest ruminal pH values, while there was no significant difference among other
treatments. The lowest ruminal pH (P<0.01) was recorded at 3 hr post-feeding. This can be
related to ruminal fermentation process by rumen microorganisms which took place on the
soluble carbohydrates very soon producing more propionate, decreasing pH value. While
fermentation of the structural carbohydrates needs more time producing more acetate
delaying the decreased pH value. It seams that urea treatment T3 had the highest values of
ruminal TVFA’s (ml/equiv /100ml R.L), ruminal total nitrogen, ruminal true protein, non
protein nitrogen and ruminal ammonia (mg/100 ml R.L) followed by biological treatment
with 7. vi. + S. ce. TS and control. The data also showed gradual increase of ruminal total
nitrogen, true protein NPN and ruminal ammonia after feeding gradually to reach the
maximum value at 3hr post-feeding then decreased to the minimum value at zero time of
feeding.

The increase in the rumen pH in biological treatments may be related to decrease in
the concentration of lactic acid due to the presence of yeast. However, Hassan et al,
(2005) reported that ruminal pH was significantly (P<0.05) increased in for ureated banana
wastes (3% urea) than that of biologically treated groups and control. While, El-Ashry er
al., (1997) found that biological treatments (fungi or enzymes) did not affecte rumen pH.
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Also Kholif et al, (2005) reported that pH values were not affected by biological
treatments.

The high ruminal TVFA’s concentrations at 3hr post-feeding are mainly due to the
fermentation of unstructural carbohydrates of the ration. It could be noticed that the
percentage of total VFA’s was negative correlated with the pH values. These results are in
agreement with the findings of Abd El-Malik (1972) that the total VFA’s decreased
generally with the rise in pH value. Increasing in VFA’s with urea treatment may be
resulted from the higher digestibility of CF, Doane et al., (1997) indicated that VFA’s
production were correlated with NDF disappearance. Higher concentration of total VFA’s
in the rumen of biological groups may be a result of altered rumen micrabial populations
and microbial activity. The increase in the values of rumen TVF’s and NPN suggested that
the anaerobic fermentation of biological treatment (7. viride and S. cerevisiae ) were more
efficient and faster yielding more.

Table (9a): Overall means of ruminal parameters for sheep affected by experimental

rations.
Treatments
ltem T ) T3 T4 TS 16 *SE
pH 662°  6.50° 6.49° 6.80" 6.56° 6.52°  0.04
TVFA’s, ml equiv /100ml 8.07* 6.57° 8.24* 7.01° 8.12 7.19° 0.07
Total nitrogen, mg/100 ml 11846° 99359 13749" 107.08° 137.13" 118.33* 0.6l
True protein, mg/100 ml 39.90° 3426° 46.17°  3585¢  46.32' 43.)8° 0.62
‘NPN, mg/100 ml 78.56°  65.08° 9131*  71.23° 9080° 7515  0.60
Ammonia nitrogen mg/100 ml 3741°  3099° 4348 33919 4324' 3578 028

Means with the same letter are not significantly different (P<0.0{).

Table (9b): Overall means of ruminal parameters for sheep affected by experimental
rations during different sampling times.

Time
Item 0 hour 3 hours 6 hours SE
pH 7.01* 6.24° 6.49° 0.03
TVFA’s, ml equiv /100m! 6.38° 8.60" 7.62° 0.05
Total nitrogen, mg/100 mi 108.32° 129.99* 120.61° 0.40
True protein, mg/100 ml 39.04° 43.79° 40.01° 0.44
NPN, mg/100 mi 69.28° 86.19° 80.59" 0.42
Ammonia nitrogen, mg/100 ml 32.99° 41.04* 38.37° 0.20

Means with the same letter are not significantly different (P<0.01).

TVFA’s than that in control (Kholif et al., 2005). Also it may be due to the increase
of digestibility of organic matter (El-Ashry ef al., 2003). Yeast increased the rate of rumen
fermentation due to its increased the total and viable count of bacteria (Newbold es al.,
1996) and celluloytic bacteria (Kumar et al., 1997). These results are agreed with the
findings of, El-Ashry ef al., (1997), Kumar ef al., (1997), Khorshed (2000) and Hassan et
al., (2005)

El-Ashry erf ai, (1997) Sharma ef al., (1998) reported that ruminal total nitrogen and
microbial protein increased significantly with yeast culture supplementation to rations. The
increase in NH;-N concentration with post-feeding times may be related to degradation of
dietary degradable protein. Also the increase of NH3-N of urea treatment may be due to its
high NPN content which is converted easily to NH;-N during fermentation. These results
are in a good agreement with the finding of El-Ashry ef al., (1997) and Khorshed (2000)
who found a significant increase in rumen ammonia nitrogen with fungal treated residues
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and with yeast culture treatment. Also, Hassan et al., (2005) reported that ruminal NH;-N
was significantly increased (P<0.05) for ureated banana wastes than that of biologically
treated groups and control. Kholif ef al., (2005) indicated that values of rumen TVF’s and
NPN increased significantly (P<0.05) with T.viride and S. cerevisiae compared with
control, while, fungal treatments were insignificantly increased rumen total nitrogen
concentration and did not affect the concentration of ammonia nitrogen.

Ruminal protozoa count:

Table (10) presented the data of ruminal protozoa count for all treatments at different
sampling times. Total ruminal protozoa count (x10 ¢ cell/ml rumen liquor) and all different
species of Entodinum, Isotrchia, Dasytrachia, Polyplastron, Eudiplodinum, Epidinum,
Ophryoscolox and Metadinum showed that the difference between urea treatment and
control group was not significant. The highest count (P<0.01) were detected for urea
treatment followed by biological treatments then untreated group. The overall means of
ruminal protozoal count at different sampling times clearly showed that total ruminal
protozoa count decreased by feeding at 3 hours post feeding more than at zero time of
feeding then increased gradually to the highest count at 6 hours post feeding. Similar
results were reported by Bhatia ef a/., (1992) that total protozoa count in rumen of camels
decreased at 3 hrs afier feeding and increased significantly at 6 hrs post-feeding. The data
also showed that Entodinum recorded the largest count (4.26 x10 ° cell/ml RL) among all
different species of ruminal protozoa. These findings agree with those reported by
Franzolin and Deharty (1996) that Entodinum constituted approximately 90% of the total
protozoal numbers. Also lvan et al, (2000) reported that Entodinum was the most
detrimental of ciliate protozoa species.

Santra et al., (1998) reported that numerically the most lmportant groups of protozoa
were small spirotrichs (65.6-70.1% of the total population) which account for only 4.8 to
9.4% of protozoa cell mass in the rumen of sheep and goats. Whereas Isotricha and large
spirotricha are numerically fewer in number.

Table (10a): Ruminal protozoa count (x10 6 cell/ml rumen liquor) for sheep affected
by experimental rations.

Treatments

Htem T Y T3 T4 TS 16 *SE
Total protozoa count, cell/m! 6.25° 627 6.11¢ 637" 595¢ 6.35° 0.03
Entodinum, cell/m! 418 4.20° 4.09° 426 3.98¢ 425 001
Isotrchia, cel/ml 0.188° 0.189° 0.184° 0.192* 0.1797  0.191* 001
Dasytrachia, cell/ml 0407° 0409° 0398  0415* 0387¢ 0413* 001
Epidinum, cell/m! 0.157°  0.158* 0.153¢ 0.160° 0.145° 0.159® 001}
Polyplastron, cell/ml 0.345° 0346® 0337 0351* 0328% 0350 001
Ophryoscolox, cell/ml 0.157¢  0.158%  0.153% 0.160* 0.149° 0.159® 001
Eudiplodinum , cell/ml 0219°  0220° 02155 0224* 0209 0223* 00!l
Metadinum , celi/ml 0.594° 0.596% 0581 0.604" 0.565° 0603 0.0!

Means with the same letter are not significantly different (P<0.01).

Blood serum parameters:

The data of Table (11) indicated that biological treatment with T.vi. + S.ce. (T5)
and urea treatment (T3) increased (P<0.01) total serum proteins, albumin and globulin
(g/dl) more than control group. Urea treatment (T3) had the highest value (P<0.01) of
albumin: globulin ratio. However there was no significant difference among other
treatments and control group. Serum total proteins reflect the nutritional status of the
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animal and it has a positive correlation with dietary protein (Kumar e al., 1980). These
results are parallel with values of CP content in the experimental rations and crude protein
digestibility. It is of interest to indicate that total protein in rumen liquor show the same

trend of serum protein.

Table (10b): Ruminal protozoa count (x10 ¢ celUml rumen liquor) for sheep affected
by experimental rations during different sampling times.
Time

Item 0 hour 3 hours 6 hours *SE
Total protozoa count, cell/ml 6.17° 5.95° 6.53* 0.03
Entodinum, cell/ml 432" 4.05° 4.11° 0.01
Isotrchia, cell/ml 0.185° 0.149° 0.228* 0.01
Dasytrachia, cell/ml 0.401° 0.357° 0457 0.01
Epidinum, cell/ml 0.154° 0.119° 0.196" 0.01
Polyplastron, cell/ml 0.339 0.298° ‘0392 0.01
Ophryoscolox, cell/ml 0.154° 0.119° 0.196" 0.01
Eudiplodinum, cell/ml 0216 0.178° 0.261* 0.01
Metadinum, cell/ml 0.401° 0.685" 0.686" 0.01

Means with the same letter are not significantly different (P<0.01).

Table (11a): Blood serum parameters for sheep affected by experimental

rations.
Treatments
Item Ti T2 TS T4 TS 16 OF
Total proteins, g/dl 7.34° 8070 869" 781° 871° 71.9°  0.059
Albumin, g/dl 3.68¢  424°° 497" 4.02°  430° 4.02° 0.07
Globulin, g/dl 3.66° 3.83° 372 378°  441° 396° 009
Albumin:globulin ratio  1.02° 1.128 1.34 1.07° 098 1.01® 004
Urea, mg/di 34.53* 2936% 3841° 29.14°  31.17° 2857 055
Creatinine, mg/100mi  0.838®  0.721°  0.85¢" 0.706° 0812® 0.705° 0.0
GOT, UL 23.50° 2362  24.75" 23.12° 2487 2450 0.19
GPT, UL 6.00° 4259 7.0 512°¢ 5009 575 028

Means with the same letter are not significantly different (P<0.01).

Table (11b): Blood serum parameters for sheep affected by experimental rations
during different sampling times.

Time
Item 0 hour 4 hours *SE
Total proteins, g/dl 8.36" 7.85+0.03° 0.03
Albumin, g/dl 442 3.99° 0.04
Globulin, g/dl , 3.94* 3.85* 0.05
Albumin:globulin ratio 1.14* 1.04° 0.02
Urea, mg/dl 37.05* 26.68" 030
Creatinine, mg/100m] 0.83 on® 0.00
GOT, UL 25.41° 22.70° 0.10
GPT, UL 5.58"* 5.45* 0.16

Means with the same letter are not significantly different (P<0.01).
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The present values of total serum proteins are within the normal range and in good
agreement with those obtained by El-Ashry ef al (1997), Khorshed (2000) in sheep and
Khlif et al. (2005) in goats,

who reported that biological treatments increased serum total proteins. Also, Fouad
(2001) and Mousa (2003) that urea treatment increased total protein, albumin and globulin
in growing lambs.

Urea, creatinine and GPT concentrations of blood serum were significantly increased
(P<0.01) by urea treatment T3 followed by control group T| and biological treatment with
Tvi. + S.ce. T5 at zero time of feeding and at 4h post-feeding comparing to untreated
group T2. While, GOT activity (U/L) vales was significantly increased (P<0.01) by urea
treatment T3, biological treatments with T.vi.+ S.ce. TS and P. ch. + T.vi. + S.ce. T6 more
than untreated group T2. Also it is of interest to note that all blood parameters
concentrations were increased at 4hr post feeding more than at zero time of feeding except
serum GPT activity no significant difference was noticed due to sampling time. The
present results of serum urea for the different treatments are within the normal values for
sheep and in agreement with those obtained by El-Ashry e al, (1997) and Khorshed
(2000) that there was a significant increase in serum urea nitrogen concentration with
fungal treatments.

Generally, serum creatinine level is a useful indicator of glomerular filtration in the
kidney. The previous data indicated that the values of serum creatinine for sheep were
within the normal levels. Regarding to the results of serum urea nitrogen and serum
creatinine concentration, it is clear that tested animals were not in catabolism situation and
kidney function was not affected by biological treatments. Consequently, the animals were
in good nutritional condition. Kholif e al. (2005) found that serum creatinine values were
not affected by biological treatments in goats. Also, these results are in full agreement with
El-Ashry et al. (1997) and Khorshed (2000) that serum GOT concentration increased
significantly with fungal or yeast treatments in sheep. Kholif er al. (2005) found an
increase in the activity serum GOT and GPT in goats fed banana wastes treated with 7.
viride or S. cerevisiae. However, Hassan et al. (2005) found no significant differences
among groups concerning all the blood constituent for dairy cows fed biologically treated
or ureated banana wastes.

CONCLUSION

Feeding sheep on rations containing olive trees by products treated with urea or 7.
viride + S. cerevisiae, P. chrysosporium + S. cerevisiae or P. chrysosporium + T. viride +
S. cerevisiae improved their performance without any adverse effect on animals health as it
is clearly resulted from digestibility coefficients, nutritive values, nitrogen balance, rumen
fermentations, rumen microflora count and kidney and liver functions.
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