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SUMMARY

composition and in situ dry and organic matter disappearance of date seeds and olive pulp. then the

cffect of these treated materials on performance of sheep. Date seeds and olive pulp were treated by
different levels (0, 4, 8 and 12%: w/w) of lime solution for different periods (1. 2, 3 and 4 wecks). Results
indicated that there were linear improvements in chemical composition with increasing lime treatment level and
period. Treated date seeds and olive pulp by 12% lime solution for 4 weeks decreased ADL content by 25 and
24%, respectively. Moreover, in sirv DM and OM disappearance were increased from 34.55 to 68.54 and from
35.64 to 70.88%, respectively for date seed and from 35.62 to 42.83 and from 34.54 to 43.37% at the same order
for olive pulp. Mixture from date seeds and olive pulp (1:1) treated by 12% lime solution for 4 weeks was used to
replace 20 {T1) or 40% (T2) of concentrate feed mixture in Barki fambs rations (30% clover hay: 70 concentrate.
control, C). Thirty growing male Barki lambs (5 months age and weighed 27.98 + 1.97 kg) were assigned into
equal three groups (10 lambs in each) to be fed randomly on the previous rations (C, T1 or T2) in a growth trial
which lasted 100 days. Results indicated that animals fed T1 recorded similar nutrients digestibility and nutritive
value ( TDN and DCP% ) when compared with animals fed the control ration. The dry matter intake and the
average daily gain were decreased by 5 and 7%. respectively for T1 and by 13 and 26% for T2 compared with the
control. Feed conversion (kg DMI / kg gain) was the best for control following by T1 then T2 being 7.86, 8.02
and 9.22 kg, respectively. The lowest feed cost per 1 kg gain was recorded for lambs fed T (10.82 L.E.) while
the highest (12.04 L.E.) was recorded for these fed T2 compared to 11.76 L.E. for the controf. So, it could be
concluded that replacing 20% of concentrate feed mixture by a mixture (1:1) of dated seed and otive pulp treated
with 12% lime solution for 4 weeks in growing lambs rations had a positive effect on the economic efficiency of
feeding growing lambs.

r I Vhis investigation was carried out to study the effect of different lime treatments on chemical

Keywords: date seeds, olive pulp, lime solution, In situ, sheep, growth performance.

INTRODUCTION

The annual feed requirements for animal wealth are about 14 million tons of total digestible nutrients
(TDN}) and the shortage of animal feeds calcuiated to be 9 million tons of dry matter, equivalent to almost 3.1
million tons of TDN (Fayed ef a/., 2009). According to this problem, a growing attention is being focused on
the use of crop by-preducts, agriculture industrial by-products, fruits and vegetables wastes for ruminant
feeding. Using of these resources will decrease the amounts of concentrate feed mixture offered to animals
and subsequently reduce the feed cost as wefl as limiting the environmental pollution {Abou Slim and
Bendary, 2005), Furthermore, it reduces the amount of some feedstuffs that are imported for animal feeding.
Expanding the use of agro-industrial by-products and non-conventional feed resources represents possibly, the
most challenging task conceming components of the animal industries in Egypt.

Large amounts of date seeds and olive pulp are available in Egypt which can be utilized as cheap non-
conventional ingredients to be incorporated in ruminant rations. According to the latest government statistics,
date fruits production in 2006 is about 1.121.890 tons. However, the quantity of olive pulp that is available for
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utilization is estimated to be 204.722 tons {Ministry of Agriculture, 2004). These industrial by-products have
low nutritive value and many treatments (physically, chemically and biologically) have been done to improve
its nutritive value,

The main objectives of the present study were: a) establishment the optimum level of lime treatment (level
* incubation period) to improve the nutritive value of date seeds and olive pulp and b) Investigate the impact
of partial substitution of concentrate mixture by a mixture of lime treated date seeds and olive pulp on
performance of growing lambs.

MATERIALS AND METHODS

The present study was carried out at Maryout Experimental Research Station, Desert Research Center,
Egypt.

1. Lime Treatments

Unslaked lime was dissolved in water at different levels (0, 4. 8 and 12%; w/w) to study the effect of
alkaline treatment on chemical composition of date seeds and olive pulp as agro-industrial by-products.
The supernatant of lime solutions were sprayed manually on the raw materials (350 ml/]1 kg DM} and
mixed thoroughly by hand (final moisture concentration ranged from 35 to 40%) before keeping in
polyethylene bags. The treated materials were sealed completely and kept for different periods (1, 2, 3
and 4 weeks). At the end of each period, samples were taken and dried at 80°C for 48 h for chemical
composition determination.

2. Insitu Evaluation

In situ dry matter disappearance (/SDMD) and organic matter disappearance (/SOMD)} of date seeds
and olive pulp were measured as described by Mehrez and Grskov (1977). Two grams air dried sample
from each treatment (milled through 2 mm screen) were placed in bags (6x12 cm) prepared from
polyester cloth (41 pm pore size). Bags (two bags from each treatment) were suspended under the rumen
of three ruminally fistulated Barki rams (fed clover hay at 2.5% of live weight) for 24h. to iltustrate the
best lime treatment conditions for date seeds and olive pulp to improve its digestion and utilization by
rumninant.

3. Growth Trials

a. Animals and Management:

Thirty male Barki lambs (5 months age) with an average body weight 27.98%+ 1.97 kg were assigned
into three similar groups according to body weight (10 lambs in each). Each group was housed separately
in shaded pen (5 X 6 meter). The three groups were randomly assigned at random to receive one of the
three experimental rations. The experiment started in September, 2007 and lasted for 100 days.

b. Experimental rations

Three experimental rations were formulated using date seeds and olive pulp treated with 12% lime for
4 weeks which showed the best in situ disappearance :

(C}: 30% clover hay + 70% CFM (composed of 35% un-decorticated cotton seed cake, 33% wheat bran,
22% yellow corn grains, 4% rice bran, 3% molasses, 1% salt and 2% limestone).

(T1): 30% Clover hay + 50% CFM + 10% treated date seeds (TDS) + 10% treated olive pulp (TOP).
(T2): 30% Clover hay + 30% CFM+ 20% TDS + 20% TOP.

The quantities of rations offered to each group were adjusted biweekly during the experiment at
about 4% of average body weight. During the growth trial, each group was fed once daily at 8:00 am,
refusals (if any) were collected just before offering ration at the next day. The actual voluntary feed intake
was recorded daily for each group. Fresh water was available to animals in free choice all day. Body
weight changes and daily gain were recorded for each animal.
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_¢. Digestibility and Nitrogen Balance Trials

At the end of the growth trial, 5 animals from each group were chosen randomly to determine the
nutrients digestibility, nitrogen balance and feeding value of the experimentai rations. The digestibility
trials lasted for 17 days (first 10 days were a preliminary period, followed by a 7 days as collection
period). Feces and urine were quantitatively collected daily from each animal, then ten percent of each
fecal and urine samples was taken. Representative samples from feed, faces and urine were kept for
analyses.

4. Analytical Methods
a. Chemical Analysis

. Chemical composition (DM, OM, CP, CF, EE and NFE) of feeds and feces was determined according
to the procedure of A.Q.A.C (1990). Neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid
detergent lignin {ADL) were analyzed using the procedure of Van Soest et al. (1991).

b. Statistical Analysis

Data obtained from the present study was statistically analyzed according to SAS (1998). The model
used for /n-situ trial was:

Yy = n AL+ T+ (LxT)t g5

Where: Y, = experimental observation, p = general mean, L; = effect of lime level, T; = effect of treatment
period, (LxT) = the interaction effect due to lime level and treatment period.

While the model used for growth trial was:
Yy=p+Tite
Where: Y = experimental observation, p = general mean, T, = effect of treatment, e;;= experimental error

Differences in means among groups were compared by Duncan's Multiple Range Test (Duncan, 1955).

RESULTS AND DISCUSSION

1. Effect of Lime Treatments on Chemical Composition:
a, Date Seeds

Changes in chemical composition of date seeds as a result of lime treatments are illustrated in Table
{1). All lime levels for ali incubation periods increased the percentage of ash content compared with the
control. The increases in ash negatively affected OM contents which were reduced when date seeds were
lime treated compared with the control. This result agreed with that reported by Chen ef al. (2008) and
Pina ef /. (2009). The highest ash content and the lowest OM content were observed when date seeds
were treated by 12% lime for 4 weeks, being 6.36 and 93.65%, respectively. Moreover, the contents of
CP, EE, CF and ADL in treated date seeds were decreased with all lime treatments compared with the
control, these values ranged from (6.85 to 6.89), (1.93 to 3.91), (12.31 to 16.39) and {11.43 to 13.19%),
respectively compared to 6.91, 5.15, 19.11 and 15.22 for the control in the same order. These results are in
agreement with those obtained by Sirchi and Rai (1995), Abdul-Aziz ef al., (2001) and Granzin and
Dryden (2003). The reduction in EE content might be due to the alkali treatment which breaks down EE
into fatty acids (Das and Kundu ,1994). However, the reduction in the content of CF and ADL. might be
due to that the alkali treatments reduces the strength of intermolecular hydrogen bonds which might be
physically restrained from swelling (Granzin and Dryden ,2003).

Al treatments showed an increase in contents of NFE and cellulose compared to control. This agreed
with the result of Chaudhry (2000) while it contrasts with the results of Chen e of. (2008) and Hassan and
Irhaif (2009). While, inequality effects on hemicellulose content among treatments was detected in this
study.
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Table (1) Effect of different lime treatments on chemical composition (%) of date seeds (as DM basis).

Lime solution level, %

Item C 4 5 12
Treatment period (week)
1 2 3 4 1 2 3 4 1 2 3 4

DM 86.97 91.3 92.1 92.27 913 9146 91.79 92.49 92.7 91.6 91.64 91.66 92.55
Ash 1.10 2.36 3.24 3.81 401 4.50 5.30 591 5.02 4.99 5.69 6.10 6.35
OM 98.9 97.64 96.76 96.19 95.99 95.50 94.70 94.09 93.98 95.01 94.31 93.90 93.65
CP 6.91 6.88 6.87 6.89 6.87 6.86 6.89 6.87 6.87 6.87 6.87 6.85 6.85
EE 5.15 2.26 235 2.34 2.95 3.91 334 3.03 1.56 2.19 1.93 237 2.07
CF 19.11 15.12 15.69 16.39 16.17 14.48 14.54 14.89 14.94 13.57 13.31 12.49 12.31
NFE 67.73 73.38 71.85 70.48 70.00 70.25 69.93 6930 70.61 72.38 72.20 71.79 72.42
NDF 41.09 48.75 52.37 52.29 52.71 49.18 52.15 51.8 51.69 51.72 51.08 52.78 53.65
ADF 35.41 43.73 42.76 449 4534 40.96 44.34 42.51 43.71 46.15 46.81 46.81 46.96
ADL 15.22 13.19 13.00 12.71 12.31 12.77 12.56 12.26 11.87 12.31 12.12 11.81 11.43
Hemi-ceilulose 5.68 5.02 9.61 3.39 7.37 §.22 781 9.29 7.98 5.57 427 5.97 6.69
Cellulose 20.19 30.54 29.76 32.19 33.03 28.19 31.78 30.25 31.84 33.84 34.69 35.00 3553
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b. Olive Pulp.

The effect of iime treatments on the chemical composition of olive pulp is presented in Table (2). The
alkali treatments detected less effect on olive pulp contents, especially in CF content, compared to date
seeds. This might be due to the physical properties and/or the high fat content.of olive pulp which cause
saponification and reduced the effect of alkali treatments. However, the ash, OM, CP, EE, CF, ADL, NFE,
hemiceliulese and cellulose contents had the same trend as in date seeds.

2. Effect of Lime Treatments on In Situ DM and OM Disappearance

In situ DM and OM disappearance of treated date seeds and olive pulp are shown in Table (3). Data
concerning the effect of lime level showed that all lime levels significantly (P<.05) increased ISDAMD
and ISOMD for treated date seeds compared with control and the highest values (67.36 and 68.64%,
respectively} were for 12% lime treatment. However, 4% lime treatment level of olive pulp didn't
significantly (P<0.05) affect ISDAMD and ISOMD compared with control while, 8 and 12% lime level
significantly (P<0.05) increased them and the best values were recorded with 12% lime level being 40.85
and 41.36%.

The effect of incubation period showed that all incubation periods for both date seeds and olive pulp
significantly (P<0.05) increased /SDMD and ISOMD except after one week for olive pulp.

The interaction between lime levels and incubation periods showed a significant (P<0.05) increase in
ISDMD and ISOMD with 12% lime solution for 4 weeks by 98.38 and 98.88% for date seed and by 20.24
and 25.57% for olive pulp compared with untreated date seeds or olive pulp. The better improvement
which detected in date seeds than olive pulp might be attributed to 1) the higher ADL content in olive pulp
than date seeds ( Kewan ,1996) or 2) the higher fat content in olive pulp which covered the nutrients thus
reduces the microbial digestion {Yafiez Ruiz, 2004a and b and Dehghan-Banadaky et al., 2008).1n this
connection, Jung et al., (1993) reported that the alkali treatments lead to changes in cell wall constituents
and increased its degradation by rumen microflora. The present results are in agreement with those
reported by Sirohi and Rai (1995), Jagruti et al. (1997),Chaudhry (2000) and Pina et al. (2009), but the
disagree with those reported by Nagwani (1992) who didn’t observe any improvement in digestibility
when treated different roughages by 10 % (w/w) calcium hydroxide.

3. Effect of Incorporating Lime Treated Date Seed and Olive Pulp in Growing Lambs Rations on Nutrients
Digestibility, Nutritive Value and Nifrogen Balance.

Date seed and olive pulp treated with 12% lime for 4 weeks were incorporated as a mixture (1:1) in
growing lambs rations to replace 20 and 40% of CFM. The chemical composition of feed ingredients and
experimental rations are presented in Table (4). The CP content in concentrate feed mixture (CFM) was
higher than that in treated date seeds (TDS) and treated olive pulp (TOP). The values were 14.08, 6.85
and 8.50 for CFM, TOP, TDS, respectively. On the other hand, crude fiber content of TOP was higher
than that of CFM and TDS being 28.31, 12.91 and 12.31, respectively. Nitrogen free extract content was
the highest in TDS (72.42%). As in Table (4), the TOP showed the highest values of ADF and ADL
contents (47.76% and 20.23%, respectively). The chemical composition of rations formulated with TDS
and TOP {20 or 40%) was similar to the control ration (C).

Data in Table (5) showed no significant differences (P<{.05) in the digestibility of DM, OM, CP, NFE,
NDF, ADF and ADL between animals fed Tl and those fed the control ration, while the differences were
significant in CF digestibility, being 67.39% for control and 64.21% for T1.There were significant
(P<0.05) decreases in all nutrients digestibility, except EE, for animal fed T2 compared with control. This
decrease might be due to the higher contents of ash in T2 as indicated by Farghaly ef al., 2003 who found
a decrease in nutrients digestibility when sheep were fed ration containing lime treated rice straw
compared with those fed control ration. Moreover, Tamang ef al., 1992 illustrated that the digestibility
decreased because of the high level of ash and lignin. While, there was no significant (P<0.05) difference
in EE digestibility among groups or in all nutrients digestibility between T1 and T2.

The nutritive values as TDN and DCP and nitrogen balance had the same trend of nutrients
digestibility, being 74.97 and 10.17% for the control, 70.84 and 8.88% for T1 and 68.08 and 8.43% for
T2. The same trend was observed for nitrogen balance being 7.15, 6.87 and 5.40 g/day, respectively for
control, Tt and T2.
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Table (2) Effect of different lime treatments on chemical composition (%) of olive pulp (as DM basis).

Lime solution level, %

4 8 12
Item C
Treatment period (week)
1 7] 3 1 1 2 3 4 1 2 3 4

DM 86.31 92.47 92.64 92.68 92.63 92.64 92.25 92.74 92.63 92.71 92.71 92.89 92.75
Ash 4.00 5.30 5.33 5.61 5.78 6.60 6.81 7.00 7.29 7.69 7.82 7.99 8.01
oM 96.0 94,70 94.47 94.39 94,22 93.40 93.19 93.00 92.71 92.31 92.18 92.01 91.99
CP 8.52 833 8.38 8.41 8.24 8.48 8.28 8.44 8.17 §.23 8.37 8.40 8.50
EE ' 10.68 3.03 2.37 2.57 2.39 322 3.36 2.55 2.19 345 2.07 207 2.02
CF 30.08 28.15 28.37 29.04 27.77 28.29 28.78  29.70 29.72 26.55 27.95 27.87 28.31
NFE 46.72 55.19 5535 54.37 55.82 5341 52.77 52.31 52.63 54.08 53.79 53.67 53.16
NDF 46.62 59.02 55.24 59.05 60.56 57.48 56.22 57.61 57.56 57.57 56.79 54.39 61.38
ADF 40.38 45.69 4442 47.38 45.79 4536 45.23 44 .45 4439 46.28 4647 46.28 47.76
ADL 26.64 22.80 22.10 21.8 21.10 22.36 21.67 21.38 20.69 21.99 21.33 20.91 2023
Hemi-cellulose 5.74 13.33 10.82 11.67 14.77 12.12 10.99 13.16 13.17 11.29 13.32 11.11 13.63
Cellulose . 14.24 22.89 22.32 25.58 24.69 23.00 23.56 23.07 23.70 24.29 25.14 25.37 27.53
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Table (3): Effect of different lime treatments on in sifu DM and OM disappearance of date seeds and

olive pulp.
Item In_situ disappearance, %
DM OM
Lime level % Date seeds Olive pulp Date seeds Olive pulp
0 34.55° 35.62° 35.64° 34.54°
4 60.35° 3447 61.06° 35.19°
] 66.15" 36.58° 67.27° 37.48"
12 67.36* 40.85° 68.64° 41.36°
+SE 0.86 0.63 0.86 0.84
Incubation period, week
0 34.55° 35.62" 35.64° 34.54°
1 62.56"° 34.75° 63.69° 35.80°
2 63.69" 38.05° 64.83° 38.91°
3 65.13% 37.68° 65.90* 37.83°
4 67.11° 38.73° 68.23° 39.51°
+SE 121 1.00 1.22 1.15
Interaction between lime level and
incubation period
Lime level Incubation period
( %) {(week)
0 0 34.55° 35.62 35.64" 34.547
1 57.60° 31.86° 58.488 32.95¢2
s 2 56.65° 35227 57.82°8 36.53%
3 62.73¢ 3567 63.59" 36.10%
4 64.42° 35.13° 64.35° 3517
1 65.53% 3437° 66.73 % 35.70¢
. 2 66.33° 36.10°¢ 67.80 36.83°%
3 64.37°¢ 37.12% 65.12f 37.20°
4 68.38° 38.73° 69.45™ 40.21°
| 64.54° 38.03 65.87° 38.74¢
2 68.08° 40.24° 68.86 " 40.20"°
12 3 68.30° 42.33° 68.98"™ 43.16°
4 68.54" 42.83° 70.88° 43.37°
+SE 0.80 0.74 0.79 0.72

a.b,c values in the same column for each category with different superscripts are significantly different.
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Table {(4): Chemical composition {%) of feed ingredients and experimental rations.

Feed ingredients

Experimental rations

Item . Treated date seeds” Treated olive pulpT . . P
Hay CFM C Tr T2
(TDS) (TOP)

DM 86.57 91.47 92.55 92.75 89.94 90.10 90.26
oM 90.41 97.84 93.65 91.99 95.61 94,91 94.21
Ash 9.59 2.16 6.35 g.01 4.39 5.09 579
Cp 13.21 14.08 6.85 8.50 13.82 12.92 12.03
CF 24.42 12.91 1231 28.31 16.36 17.40 18.44
EE 231 5.54 2.07 1.02 4.57 401 345
NFE 50.47 65.31 72.42 54.16 60.86 60.58 60.29
Cell wall constituents %

NDF 74.67 52.91 53.65 61.38 59.44 60.08 60.73
ADF 47.18 21.40 41.96 - 47.76 29.13 3242 35.70
ADL 7.80 9.76 1143 20.23 9.17 10.02 10.87

2% limestone.

* Date seed treated by 12% lime for 4 weeks.
* olive pulp treated by 12% lime for 4 weeks.
* control ration: 30% clover hay + 70% CFM.

* 30% clover hay + 50% CFM + 10% TDS + 10% TOP.

% 30% clover hay + 30% CFM+ 20% TDS + 20% TOP.

concentrate feed mixture consists of 35% un-decorticated cotton seed cake, 33% wheat bran, 22% yellow com grains, 4% rice bran, 3% molasses, 1% salt and

I 12 upMIY
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Table (5): Digestibility, nutritive value and nitrogen retention of experimental rations fed to growing

Barki lambs.
e Experimental rations ASE Sig.
C Tl 12
Apparent digestibility (%o):
DM 71.03° 68.71° 64.87° 0.34 *
OM 73.91° 71.74% 67.75° 1.02 o
Ccp 73.57° 70.08% 68.73° 70.83 *+
CF ' 68.39° 64.21° 63.43 0.86 *+
EE 75.25 75.54 75.41 0.61 NS
NFE 76.49° 72.88" 68.27° 1.34 **
NDF 75.38" 73.89% 70.72° 0.84 *
ADF 64.24° 65.79° 56.34° 1.58 *
ADL 29.06° 28.94° 21.59° 3.56 **
Nutritive value (%):
TDN 74.97° 70.84% 68.08° i.i0 **
DCP 10.17° 8.88" 8.43° 0.26 o
Nitrogen balance, (g/day) (Calculated)
Nitrogen intake 39.31 33.95 32.41 - -
Fecal nitrogen 10.36 10.19 10.15 - -
Urinary nitrogen 21.80 16.98 16.86 - -
Nitrogen balance 7.15° 6.87% 5.4° - -

a.b.c vaiues in the same row with different superscripis are significantly different,

**p<(.01; *P<0.05; NS not significant.

-4. Effect of Incorporating Lime Treated Date Seed and Olive Pulp in Growing Lambs Rations on Growth
Performance and Economic Evaluation.

Data in Table (6) indicated that there was a liner decrease in the average daily gain with increasing the
percentage of concentrate mixture substitution by the mixture of treated date seed and olive pulp. This
decrease might be due to the reduction in dry matter intake with increasing the substitution level. The
average daily gain was significantly (P<0.05) decreased by 6.8 and 26% with T] and T2, respectively
compared with control. This result is in agreement with the findings of Mio€ et al. (2007). Dry matter
intake had the same trend of average daily gain, being the highest in control (1384 g/h./d.) and the lowest
was in T2 (1199 g/h./d.).

The best feed conversion (Kg DMI/ Kg gain} was recorded for control followed by T1 then T2, being
7.86, 8.02 and 9.22 Kg/ Kg gain, respectively.

The lowest feed cost per ! Kg gain was recorded with T1 followed by control then T2, being 10.82,
11.76 and 12.04 L.E./ Kg gain, respectively.

Finally, it could be concluded that, 20% of concentrated feed mixture can be replaced by the same
amount of a mixture of lime treated date seed and olive pulp (1:1) in rations for lambs with a positive
effect on the economic efficiency of animals feeding.
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Table (6): Effect of experimental rations on growing Barki lambs performance.

Item Experimental rations +8E Sig.
C T1 T2
A)Boody weight
Initial weight, kg 27.60 29.00 27.33 1.45 NS
Final weight, kg 45.20 45.40 40.33 1.78 **
Total gain, kg 17.60 16.40 13.00 0.70 L
Average daily gain, g/d 176 164 130 7.01 b
B)Dry matter intake, g/h/d. _
Clover hay 415 422 382
Concentrate feed 969 714 590
mixture
Treated by-products* - 179 227
Total 1384 1315 1199
C)Feed conversion:
kg DM /kg gain 7.86 8.02 9.22 - -
D)Economic evaluation
Total feed cost, L.E. 2.069 1.774 1.565 - -
Feed cost/Kg gain, L.E. 11.67 10.82 12.04 - -

*Mixture of alkali treated date seeds and olive pulp (1:1) and replaced CFM by 20% in T and 40% in T2.
a,b.c values in the same raw with different superscripis are significantly different.

**P<iNl; *P<0.05; NS not significant.

™ Price of CFM, hay and treated by-products mixture were 1640, 1150 and 680 L.E./ ton, respectively.
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