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SUMMARY

Cultivated salt plants (dcacia saligna and Atriplex nummularia} and natural rangeland
(Tamarix mannifera) are considered the principal feed resources in arid and semi arid areas
but they have low nutritive value. So, several treatments were applied to improve the
utilization of salt plants as animal feed ingredient. The objective of this study was to
investigate the effect of bacterial treatments on salt plants utilization and its nutritive value.
The edible parts from leaves and stems of three salt plants were collected to mix (50% as
Tamarix mannifera . 25% as Acacia saligna , 25% as Atriplex nummularia) and divided into
three status wilted, dried and silage (bacteria was added with making silage). Each status
was laboratory treated by cellulolytic bacteria (CB), nitrogen fixing bacteria (NB) or
mixture of CB and NB in four treatments as follows: T, . Salt plants mix (SPM) + 10%
molasses as control, T, : SPM + 10% molasses + CB, T : SPM + 10% molasses + NB, T,
: SPM + 10% molasses + CB + NB. As a result of laboratory study, silage had higher values
of CP and lower values of CF, NDF, ADF, ADL. So, silages of the four treatments named
Sy, 8;, S; and §,, respectively, were used for evaluation in feeding and digestibility trials
lasted 80 days on twenty-four mature Barki male sheep averaged (39.5 = 1.19 Kg body
weight} in four equal groups. The animals offered respective silage ad lib +200 gm
concentrate feed mixture (CFM). Results indicated that S5 and S, had the highest values of

CP, however, S, had low values of CF, NDF and ADL. S, which untreated

bacteriologically had the highest values of tannins, flavonoids and saponin than the treated
silage. Data of the digestibility trail revealed that the animals fed S, were more efficient in
utilized and digested nuirients. Also, the highest nutritive values were observed by animals
fed S, (15.61 and 2.4 gm’kg body weight; for TDN and DCP, respectively) followed by S;
and then S,. Nitrogen retention was higher for S; and S,. All experimental groups had
similar values of ruminal pH and TVFA's, however, 83 and S4 had significant higher
values (P<0.05) of total nitrogen and NPN than other silages. It could be concluded that S,,
which contain cellulytic and nitrogen bacteria was the best treated form of salt plants fed to
sheep during the dry season.

Keyword: salt plants, sheep, bacterial treatment, digestibility, nutritive value, rumen

parameter.

INTRODUCTION
There are about 1100 species of Many of these may be considered
halophytes in the Mediterranean Basin. forage species, They include annual and
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perenmial herbaceous species as well as
shrubs and trees, {Houerou, 1994).
Some of these halophytes (salt plants)
that could be found in southern Sinai are
Tamarix mannifera, Atriplex
nummularia and Acacia saligna which
contain some problems of feeding on
them, such as the high levels of NDF,
ADF, ADL and hemicellulose, which
Iimit their utilization by sheep and goats
(Kandil and El-Shaer, 1990). Also high
leve! of some secondary metabolites and
low nutritive value (Meyer and
Karazov, 1991; Ben Salem er al. 2005).
As a result of these problems halophytes
bhave less and unpalatable. Many
investigators studied the effect of
treated salt plants by several physical
and chemica] treatments to improve
putritive values of salt plants (Youssef,
1999 and Eid, 2003). Bacteria can be
produced large amounts of cells in rich
proteins that commonly contain all the
essential amino acids. In addition, to
favourably high vitamin and mineral
levels when it incubated with agro-
industrial wastes. Further, the growth of
microbes, on lignocellulosic wastes is
able to furnish all! the hydrolytic
enzymes causing degradation of cell
wall constituents and decrease the crude
fiber (Abd Ei-Galil, 2000).

The objective of this work is to
investigate the effect of bacterial
treatments of some halophytes on its
chemical composition, Ssome anti-
nutritional factors, intake, digestibility,
nifrogen and water balance, nutritive

values and some rumen liguor
parameters.
MATERIALS AND METHODS

This study consists of two parts, the
first part was laboratory study for three

94

salt plants (Tamarix mannifera. Acacia
saligna and Awriplex nummularia )
treated by cellulytic bacteria (CB) and
nitrogen bacteria (NB), The edible parts
of these plants were collected and
mixed as 50% of the mix was Tamarix
mannifera, 25%, was Acacia saligna
and 25% Atriplex nummularia, then the
mixture divided to three parts, silage,
wilted and air dried. Each part was
treated with cellulytic bactena (CB),
nitrogen bacteria (NB) or a mixfure of
CB+NB. The incubation periods lasted
about sixty days for silage, wilted and
dried plants. Molasses were added to
the salt plant mixture {SPM) at 10%.
The experimental treatments for all
status of SPM (silage, wilted and air
dried) were: (T1) SPM + molasses (as
control), (T2) SPM + molasses + CB,
(T3} SPM + molasses + NB, and (T4)
SPM + molasses + CB + NB. :

From the laboratory study, silage (S)
was chosen to applied in feeding trail on
Barki sheep at Ras Sudr Research
Station (Desert Research Center), South
Sinai Govemnorate, Egypt. SPM was
mixed with molasses without (S;) or
with CB (8;), NB (S;) or CB+NB (8,).
Ensiling period lasted sixty days by
using four cement pits (1.5x2.0x1.5m).

Twenty four adult Barki male sheep
with initial live body weight averaged
39.5 + 1.9 Kg were used in this study
for 60 days. The animals were randomly
distributed in 4 groups (six animals
cach) and allotted in randommized design
to one of the four dietary treatments as
mentioned in the laboratory study..

Each animal, in the four groups, was
given 200 gm/day concentrate feed
mixture (CFM)} which contained 33%
undecortcated cotton seed cake, 32%
wheat bran, 24% yellow com grain, 5%
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rice bran, 3% molasses, 2% limestone
and 1% salt. Treated sait plants (silages)
were given to the animals ad-lib. twice
daily allowing for 20% refusals.

During the feeding trial (60 days)
fresh water was available for animals all
time, amount of feed offered and
refusals for each group were daily
measured. All animals were weighed at
the beginning and then at biweekly
intervals, body weight changes and
daily gain were recorded for each
animals.

At the end of the feeding trial three
animals from each treatment were used
in the digestibility trials for 15 day
preliminary period followed by five
days of collection period. During the
collection period faeces and urine were
quantitatively collected from each
animal. The representative samples
from each animal were mixed and saved
for chemical analysis. At the last three
days of the digestibility trail, rumen
liquor fluid samples were obtained from
the same animals of digestibility trail
before feeding, 3 and 6 hrs. after
feeding using a stomach tube.

Chemical Analysis:
Samples of feeds (offered and
refusals), wrine and faeces were

anatyzed according to A.0.A.C.(1990).
Cell wall components, natural detergent
fiber (NDF), acid detergent fiber (ADF)
and acid detergent lignin (ADL) were
determined (Goering and Van soest,
1970). Some anti-nutritional factors
were  determined as  flavonoids
according to Karawya and Abou Table
(1982), saponine according to Balbaa ef
al.,, (1981) and tannins according to Ali
et al, (1991).
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The pH of both silage and rumen
liquor fluid were measured by using pH
meter. Ruminal ammonia nitrogen was
tested according to A.0.A.C. (1990) and
total volatile fatty acids were
determined according to Wamer (1964).

Statistical Analysis:

Data were statistically analyzed
using SAS (1998). Differences among
means were compared using Duncan's
multiple range test (Duncan, 1998).

RESULTS AND DISCUSSION

Laboratory studies:

Data of Tables (1 and 2) showed the
effects of SPM as silage, wilted and dry
treated by CB, NB or CB+NB on
chemical composition, fiber fractions
and some anti-nutritional factors. The
presented data showed that silage form
of SPM had significant (P<0.05) higher
values of CP and NFE and significant
(P<0.05) lower values of NDF, ADF,
ADL, tannins and flavonoids. From the
previous results the silage form of SPM
was used in the feeding trial (Table, 2).

Data of Table (1) indicated that
bacterial treatment by CB significantly
(P<0.05) decreased DM, CF, NDF,
ADF, ADL, tannins and saponin. These
findings may be related to increase
cellulytic enzymes that secreted from
bacteria. Similar results were obtained
by Gado et al. (2007), who treated corn
stalk, sugarcane bagasse and rice straw
by bacteria. The data of Table (3)
showed that S, and S; had the lowest
values of CP, however, the highest
values were observed with S; and S,,
which contain SPM + molasses + NB.
On the other hand, S, and S, showed
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Table (1): Effect of treatments on chemical composition (%, DM basis), fiber
fractions (%, DM basis) and some anti- nutritional factors (mg %, DM
basis) of salt plants mixture (SPM).

Plant  Bacterial DM OM  Ash CP CF EE  NFE

status treatments

Silage = SPM+molas 4349 7655 23.04 1255 2291 243 3897°
SPM+molas+C.B 43061 7557 2437 1254° 19.19* 247 4137
SMP+molas+N B 4257 7519 2461 1443 2311 277 3796
SMP+molas+C.B+NB 4329 7615 23.78 1391 18.81°' 244 4109

Wilted SPM+molas 4438 7630 2362 1251° 2333 247 3790
SPM-+molas+CB 4247 7666 23.18 1274 2012 259 4126
SMP+molas+N.B 4288 7640 2457 14351 2342 243 3506
SMP+molas+CB+NB 4278 7571 24.10 14.51' 21.55® 244 37.38°

Dry SPM-+molas 43.00 7625 2376 1233 3105 245 3019
SPM-+moias+C.B 4242 7604 2378 1249° 29.18® 252 3190
SMP+molas+N.B 4279 7579 23938 1426° 30.83° 282 2808

SMP+molas+tCB+N.B  42.80 7583 2401 13.86° 2768° 248 320!

Table (1): Continue:-

Plant Bacterial NDF ADF ADL  Saponin Tannin Flavonoids

status treatments

Silage = SPM+molas* 5295 3417 1125 347° 4.10" 1.39
“CB 5638 3492 975 2.23% 2.30° 1.12
*+N.B 5398 3443 991 2.19° 3.06% 1.20
*+CB+NB  60.19 3491 933 2.72% 297 1.20

Wihed * 5764 3294 13.79 2.19° 3.89 1.17
*+C.B 5822 3583 1159 2.03° 3.32 1.00
*+N.B 56.67 3637 12.08 1.53° 3.63 1.09
*+CB+N.B 5642 3567 1228 1.74° 3.53 1.13

Dry * 5773 4227 14.76 227" 3.86° 1.13
*CB 59.62 4103 13.11 1.97% 2.63° 0.86
*+N.B 5626 4160 1528 2.26* 3.51° 1.03
*+C B+N.B 5948 4265 14.21 1.61° 3.59° 0.99

*= Salt plants mixture + Molasses

C.B = Celluletic bacteria

N.B = Nitrogen bacteria

Values with the different superscripts on the same column differ at (p=<0.05).
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Fable (2): Effect of different treatments on chemical composition (%, DM basis),
fiber fractions (%, DM basis) and some anti-nutritional factors (mg %,
DM basis) of SPM = standard error.

Treatment effect Bacterial treatments effect

Silage  Wilted dry * * +CB *INB *+CB

+NB

DM 43.14x  4356x  42.75x  4424%:c  4224%  4277%: 42955
0.26 0.26 0.26 0.30 0.30 0.30 0.30

OM 75.87+  76.02+  7596x 7634%  76.09%+ 75.46%  75.90%:
0.09 0.09 0.09 0.10 0.10 0.10 0.10

CP 13.57%  13.36%+  13.13%  12.55% 12.59%  14.18%  14.10%
.10 0.10 0.10 0.12 0.12 0.12 0.12

CF 21.02°%  22.11% 2969+ 2577+  2283%  2579%  22.70%
0.23 0.23 023 0.27 0.27 0.27 0.27

EE 2.78+ 2.48+ 257+ 2.45% 2.86+ 267+ 2.45+
0.15 0.15 0.15 0.17 0.17 0.17 0.17

NFE 39.84% 37.90%  30.55%+ 35.67°:  38.18%  33.71%  36.84%+
0.42 0.42 0.42 0.49 0.49 0.49 0.49

Ash 2395+ 23.87+ 2383+ 2344% 2376™: 24384+  23.94%
0.09 0.09 0.09 0.10 0.10 0.10 0.10

NDF 53.88°+ 5524%  5627%  S52.11%  49.07°%:  52.64%  49.78%
0.20 0.20 0.20 0.23 0.23 0.23 0.23

ADF 34.61% 35214%  4191%  36.46%  3420%  37.08% 34.75%
0.18 0.18 0.18 0.21 0.21 0.21 0.21

ADL 10.07°  12.44%  1435% 1327+  11.49%  1243%  }1.94%
0.06 0.06 0.06 0.06 0.06 0.06 0.06

Tannins  3.06°  3.60%  3.19%  3.84%  263°: 328% 337
0.08 0.08 0.08 0.09 0.09 0.09 0.09

Saponin  2.03%:  1.88°%  266%  265% 208  200%+  2.02%
0.04 0.04 0.04 0.05 0.05 0.05 0.05

Flavonids  1.01°% 1.10° 121% 1.20% 1.00° 1.10% 1.11%
0.01 0.01 0.01 0.02 0.02 0.02 0.02 -

*= Salt plants mixture + Molasses, C.B. Cellulolytic bacteria
NB = Nitrogen bacteria , Mols = Molasses
Values with the different superscripts on the same row differ at (P<0.05).
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lower values of CF (17.85, 17.31),
respectively. These findings attributed
to the incorporation of nitrogen in
cellulytic bacteria. Agreed results were
reported by Shakweer (2003), who
treated rice straw and sugar can bagasse
by bacteria. Also, the present data
showed that S, and S, had lower values
of NDF, ADF, and ADL, however, the
highest was recorded for §;, which
untreated biologically (Table 3). These
results are in harmony with those
reported by Shakweer (2003).

Data of Table (4) represented the
tanmins, saponin and flavonoids values.
These values showed that S; (control)
had highest values of tannins, saponin,
flavonoids and ADL, however, the
lowest one was S,.

Digestibitity trials:

Results of the digestibility trials
presented in Table {5) showed that the
animals fed 5S4 had significant (P<0.05)
higher values of apparent digestibility
coefficients of OM, CP, CF, EE, NDF,
ADF and ADL and non significant
‘higher values of DM, NFE. These data
may be due to such silage contained the
lowest percentage of ADL (8.00 %)
compared with other silages . These
findings agreed with those reported by
Fayed et al. (1999), who found that the
greatest values of apparent digestibility
coefficients were recorded for silage
contzined the lowest percentage of
ADL. Silages 4 and 2 had comparable
values of NFE, NDF and ADL
digestibility coefficients. The maximum
values of TDN and DCP intakes were
observed for animals fed S, (15.61 and
2.4 g/kg B.W.), respectively. Also, S;
and 8, had comparable values of TDN ,
DCP and ME, however, the lowest one
was found for S;, which untreated
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biologically. These findings agreed with
those reperted by Mahrous and Abou
Ammou (2005).

Water and nitrogen balances of sheep
fed the experimental silages are
presented in Table (6). The data
indicated that nitrogen intake was
higher for S; followed by S,, which
contain NB. However, §; was the
lowest. Conceming faecal nitrogen (as
mgkg B.W.), S; had the highest value
followed by S, S, and S, in descending
order. Urinary nitrogen as a percent of
intake was higher for S; (67.83%) ,
whereas S, and S; had comparable
values of urinary nitrogen as a percent
of  intake. Nitrogen retention as a
percent of intake was higher of silage
contain NB.

The greatest values of drinking
water, total water intake, urinary water,
total water excretions (ml‘head/day)
and water balance were achieved with
animals fed S, which contains NB+CB
followed by S,, which contains NB
alone, whereas the differences were not
significant. This finding may be due to
increase the nitrogen intake, which need
to more water to excrete it. Also,
Khamis (1988) found that sheep and
goats consumed different amount of free
water when fed silage of some salt
plants.

Results of Table (7) illusirated some
rumen parameters of sheep fed the
experimental silage. All experimental
groups bad similar values of rumen pH
values and TVFA's. pH values were
significantly (P<0.05) Iower at 6 hrs.
post feeding. This finding attributed to
significant (P<0.05) higher level of
TVFA's at 6hrs. after feeding. These
results are in agreement with those
reported by Khattab er al. (1999).
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Table (3): Chemical composition of experimental feeds (% DM basis).

Item DM oM CP CF EE NFE Ash
™ 54.18 745 788 22,0 2.03 42.67 25.50
AS 4430 86.57 958 23.76 247 50.76 13.43
AN 37.77 7607 12.06 21.27 296 39.78 2393
Silage 1 (S1) 4228 77.23 12.86 22.85 2.46 39.06 22.77
Silage 2 (S2) 42.64 7540 1290 17.85 2.51 42.34 24.60
Silage 3 (S3) 4211 7532 14.87 23.19 2,77 3449 24.68
Silage 4 (S4) 43.06 7630 14.32 17.31 2.36 42.31 23.70
CFM 9527 90.81 14.11 12.75 2.90 61.05 9.19
Berseemhay 93.0 8550 11.60 23.61 2.60 47.69 14.5
Molasses 74.28 90.05 3.65 - ©0.10 86.40 9.95

(S1) Salt Plant Mixture (SPM) + Molasses, (82) SPM+ Molasses + CB

(S3) SPM + Molasses + NB, (54) SPM + Molasses + CB + NB

CB= Cellulolytic bacteria, NB= Nitrogen bacteria, TM = Tamarix mannifera, AS=
Acacia saligna, AN= Atriplex nummularia, CFM = Concentrate feed mixture

Table (4): Fiber fraction (%) and some anti- nutritional factors (mg%) of
experimental feeds (on DM basis)

Item NDF ADF ADL Tannins Saponin Flavonid
™ 4941 3695 8.53 8.40 4.50 320
AS 45.15  32.60 12.86 4.70 3.10 0.364
AN 4177 30.88 5.81 5.90 31 0.53
St 5431  36.33 11.00 4.00 3.30 1.20
52 49.60 31.94 9.30 200 2.10 0.90
83 5211 34.62 9.69 290 1.90 1.05
S4 49.00 31.01 8.00 2.80 2.30 1.10
CFM 48.10 12.50 529 - - -
Berseemhay 5344  39.09 9.72 230 - 0.29
Molasses - - - - - -

{81) Salt Plant Mixture (SPM) + Molasses, (S2) SPM+ Molasses + CB
(S3) SPM + Molasses + NB, (S4) SPM + Molasses + CB + NB

CB= Cellulolytic bacteria, NB= Nitrogen bacteria, TM = Tamarix mannifera, AS=
Acacia saligna, AN= Atriplex nummularia, CFM = Concentrate feed mixture
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Table (5): Apparent digestibility (%) and nutritive values of different experimental

silages.
Item S1 S2 S3 S4
Digestibility coefficient (%)
DM 46.76£5.75  50.15%323  47.69+3.51 51.50+3.23
OM 45.17°%4.17  5033%247 5147262 61.13%+2.46
cp 57.71%45.69 68.76"+2.88  69.31%:0.99 74.57°+2.07
CF 24.75°£230 3550280  25.50°:3.59 49.94°42.19
EE 58.16%46.56  56.67°+0.45  71.49™:4.64 79.48%2 31
NFE 40.06+472  45.40£421  40.98+4.02 47.574+4.01
Ash 58.87+5.61  66.12+3.52  57.04+2.58 62.66+3.43
NDF 35.96%1.64 43.461.68  34.48%+2.01 45.63%047
ADF 20.07°4028 25.43%:1.16 22.22*+1.76 28.66+0.34
ADL 5.31°%045  7.07°%063  6.29™+0.31 7.39°£0.31
Nutritive values (%)
TDN g/kg BW 10.60+0.41  12.58+1.53 12.55+1.09 13.610.71
TDN g/kg BW"?” 5.8720.20 6.68+0.69 6.67+0.52 7.85+0.34
DCP g/kg BW 1.9240.05 2.1320.19 2.3520.17 2.40+0.12
DCP g/kg BW®” 1.63+0.03 1.7610.12 1.90+0.11 1.9320.07
ME cal /kg BW 3837+1.31  45.54+1.46  45.43£1.65 56.51+0.68
ME cal/ kg BW®™ 15424073  17.53%0.56  17.500.12 20.610.32

Values with the different superscripts on the same line differ at (P<0.05).
(S1) Salt Plant Mixtuse (SPM) + Molasses, (S2) SPM+ Molasses + CB

(83) SPM + Molasses + NB, (54) SPM + Molasses + CB + NB
CB= Cellulolytic bacteria, NB= Nitrogen bacteria.
ME was calculated as 1 Kg TDN = 3.62 M cal (Kearl 1982). (3 animals each treatment).
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Table (6): Water and nitrogen balance of sheep fed the experimental silages.

Ttem S1 S2 S3 S4
No. of animals 3 3 3 3
Nitrogen intake 1505.72+ 1647.12+ 1939.74+ 1806.06+
(mg/kg B.W.) 51.54 122.12 244.16 108.25
Fecal nitrogen 568.33+ 516.64+ 58525+ 431.83+
(mg/kg B.W.) 2991 72.36 72.94 34.07

% of intake 37.88%2.70  31.24%£2.88  30.19*+:0.99 23.91%2.07
Urinary ~ nitrogen  894.61 1032.98 1206.62 1225.13
mgkg B.W. +65.30 +82.42 +137.54 +92.47

(% of intake) 59324297  62.98+4.37 62.38+0.79 67.83+1.49
Nitrogen retention 42.77° 97.51™ 147.86" 149.10°
(mg/kg B.W.) +16.37 +32.59 +44.64 +15.97

% of intake 2.80°%£1.02  5.77%:1.58 7.62°+1.59 8.26"+0.79
Drinking water 1726.67 1966.67 2056.67 2210
(mVhead/day) +153.44 +154.52 +243 61 +286.18
Combined water 201.5+62.8 206.79+14.57  217.57+30.94  184.16+29.19
Metabolic water 123.26 132.47 130.51 128.89
(mV/head/day) £23.56 +13.02 +22.72 18.74
Total water intake 2051.43 230593 2404.75 252305
(ml/head/day) +228.94 £159.33 +234.54 £312.37
Fecal water 74.89 85.59 88.32 73.22
(mlthead/day) +11.38 £7.55 £6.16 £12.13
Urinary water 910.00 1106.00 1178.00 1230.00
(ml/head/day) +160.52 +67.20 4243.92 +210.79
Total water excretion  984.89 1191.59 1266.32 1303.22
(ml/head/day) +156.63 £70.99 +244 81 +222 81
Water balance 1066.54 111434 1138.43 1219.83
(mUhead/day) +179.0 +160.1 £230.5 £215.0

Values with the different superscripts on the same line differ at (P<o0.05).
(S1) Salt Plant Mixture (SPM) + Molasses, {S2) SPM+ Molasses + CB
(53) SPM + Molasses + NB, (54) SPM + Molasses + CB + NB

CB= Cellulolytic bacteria, NB= Nitrogen bacteria.
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Table (7): Some rumen parameters of sheep fed the experimental silages.

Fayed et al

ftem Hrs.* S1 S2 S3 S4 Mean
pH 0 6.78+0.03 6.7320.16 6.71x0.11 6.76+0.03 6.74°+0.03
3 6.67£0.03 6642005 6.56:0.14 6.73£0.08  6.65°x0.03
6 6431025 6.40+020 6.38+0.02 6.44+0.19 6.41°:0.06
pH mean 6.62+0.07 6.5810.65 6.5440.06 6.64:0.60  6.60+0.06
VFA's 0 4324044 452£100 4.65+1.03 4.67£033  4.5440.19
(meq./dl) 3 5.48+0.29 5.39£0.57 5.86:0.48 4.81+0.65  5.39%.17
6 $.75+1.33 6.82:129 6.6240.99 6.5241.25 6.43%030
VFA's mean 5.18+0.03 5.57%0.44 571034 5332038 545056
(meq./dl)
N 0 2264249 20.5+1.37 25.3£1.76 26.6£3.25 23.73%:0.83
(mg/dl) 3 2494465 254138 2594066 27.88+55 26.01°+0.98
6 269+341 31.7¢7.31 33.745.34 31.86x5.5 31.03%1.42
NH;-N mean 24.8£122 259+2.04 283:1.37 287716 2692127
(mg/dl)
TN 0 81.5749.1 96.6+4.85 101.3£t1.5 100.3+6.5 94.94°2.66
(mg/dD) 3 100.1+13  102.6339 110.4+53 112.47+8. 106.39°2.34
6 101.543.6 112.7¢4.0 1343216 139.1+3.1 121.9%43.19
TN  mean 94450 104.0%27 115350 117.3#5.6 107.75+2.7
(mg/dl)
NPN 0 4024242 374874 4824754 453x737 42.8°+2.09
(mg/dl) 3 49.618.32 53.93:29 664+9.61 56.3+2.08 56.57°+247
6 59.8+5.50 58.7+9.78 73.8+7.27 75.3%4.62 66.92+2.90
NPN  mean 499133  50.0°+39 62.8445 59.0%53  55.42+2.56
(mg/dl)
True-PN 0 41.4+10.0 592+11.1 53.09+79 550617 52.18+2.86
(mg/d1) 3 505112 48.7:6.43 44.0+12.1 56.14+6.1 49.82+2.4]
6 41.7328.6 53.97+8.1 60.53284 63.8+7.46 55.00+2.28
True-PN 44543.19 5395430 52.543.67 58.321.92 52.33+2.38
mean (mg/di)

Values with the different superscripts on the same line differ at (P<0.05)., (T.) Sampling
time (hours after feeding), (TN) Total nitrogen, (NPN) Non protein nitrogen, True-PN

True protein nitrogen.

(S1) Salt Plant Mixture (SPM) + Molasses, (52) SPM+ Molasses + CB
{83) SPM + Molasses + NB, (54) SPM + Molasses + CB + NB

CB= Cellulolytic bacteria, NB= Nitrogen bacteria.

"Hours post feeding
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Table (8): Body weight changes , voluntary feed intake and feed conversion for
sheep during the feeding trial.

S1 52 S3 S4

No. of animals 6 6 6 6
Initial body weight, Kg 39.67 38.81 40.50 39.11
Body weight changes

(Kg) 0.80° 1.35% 1.89° 2.65*
% of initial body weight 2.02° 3.48"™ 4.67° 6.77°
Average daily gain 13.33° 22 50™ 31.50° 44.17°

(g/head)

Voluntary intake
DM g/head /day 975.32 990.50 1027.10 1040.18
g/Kg BW 24.59 25.52 25.36 26.60
CP g/ head / day 125.43 125.79 152.73 148.95
g/ Kg B.W. 3.16 3.24 3.77 3.81
TDN g/ head /day 435.68 491.98 516.63 599.87
g/ KgB.W. 10.98 12.68 12.76 15.34
DCP g/ head / day 72.39 86.49 106.62 111.07
g/ KgB.W. 1.82 2.23 2.63 2.84
Feed conversion 32.68 21.87 16.40 13.58
Kg TDN / Kg gain

Values with the different superscripts on the same line differ at (P<0.05).

(S1) Salt Plant Mixture (SPM) + Molasses, (S2) SPM+ Molasses + CB

(S3) SPM + Molasses + NB, (S4) SPM + Molasses + CB + NB

CB= Cellulolytic bacteria, NB= Nitrogen bacteria.
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Concemning to ammonia nitrogen
(NH;-N) (as mg/100 ml), S, and S; had
non-significant higher values, whereas
the lowest one was 8. The data showed
an increase (P<0.05) of rmuminal
ammonia with advancing time after
feeding to reach the maximum value at
f hrs. after feeding. Similar trends were
observed with ruminal total nitrogen
and non-protein nifrogen (NPN). Thus,
greatest (P<0.05) values of total
nittogen and NPN were recorded for
animals fed S¢ and S;. This may be due
te such silage contained nitrogen
bacteria as a nitrogen source. Similar
results were obtained by Hassan, er al.
(2005). Also the results indicated total
nitrogen and NPN increased (P<0.05)
after feeding time progressed to reach
the highest values at 6 hrs. post feeding.
Data of Table (7) indicated that S, had
non significant higher values, (58.32
mg/100 m!) of true protein, whereas, the
lowest was S, (44.53 mg/100 ml).

Average values of body weight
changes; voluntary feed intake and feed
conversion are illustrated in Table (8).
The data showed that daily gain
significantly (P<0.05} varied between
groups. The greatest value of daily gain
was achieved with animal fed S,
folowed by §;, S; and S; in descending
order. The present data showed that the
greatest DM intake was observed with
sheep fed S, (2660 gkg B.W),
followed by animals fed S,, S; and S, in
descending order (25.52, 25.36 and
24.59 g/kg B.'W). This indicated that S,
was more palatable than other silages.

Results of crude protein intake
illustrated that S,, (which treated by
celluletic and nitrogen bacteria) had the
highest value (3.81 g/kg B.W.) of crude
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protein intake, whereas, the lowest
value was recorded for S; (3.16 g’kg
B.W.).

TDN and DCP intake (g/kg B.W.)
and feed conversion (kg TDN/kg weight
gain} had the same trends.

CONCLUSION

It could be concluded that SPM
could be treated as silage using nuxture
of celluletic and nitrogen bacteria (S,)
to be used as animals feed.
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