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ABSTRACT

This study was carried out at the Animal Production Research Station of Sids
to evaluate the effects of substituting 10, 20 and 30% of the concentrate feed mixture
(CFM) by olive pulp cake on the nutritive values by sheep and milk production and it's
composition of lactating buffaloes. Digestibility trials were conducted using 12 rams to
evaluate the feeding values of the experimental rations. The control diet (R1) was
containing the concentrate feed mixture (CFM), while R2, R3 and R4 contained 10, 20
and 30 % olive cake pulp, respectively on the account of CFM of R1. Urea was added
fresh at a rate of 0, 40, 80 and 130 g / head / day to equalize crude protein contents in
tested rations. Sixteen lactating buffaloes were divided into four groups and fed on
the experimental rations (R1, R2, R3 and R4) for 112 days. In both experiments, the
animals were fed on 1.5, 1.0 and 1.0 % of their live body weight CFM, berseem hay
and rice straw, respectively. Crude protein (CP) content was decreased by increasing
olive pulp in the ration. Ration 4 had lower CP, but higher EE than the others.
Significant (P < 0.05) differences in digestibility of CP among treatments were
recorded. Significant ( P < 0.01 ) differences in DCP among all treatments were also
recorded.

The values of total DM intake (kg / head / day) and (kg DM /100 kg body
weight) were increased as olive pulp portion increased in the diet. Insignificant
difference ( P > 0.05 ) was found in total DM intake among all groups of buffaloes.
Actual and 7 % fat-corrected milk yields show that the differences among treatments
in milk yield were insignificant. The results indicated significant differences (P < 0.05)
among treatments in milk fat %. The values were 6.3, 6.3, 6.6 and 6.1 kg / day for R1,
R2, R3 and R4, respectively. In the present study, there were insignificant differences
among treatments for milk protein content, milk total solids (TS) and solids not fat
(SNF) percentages. Animals fed R3 (20 % olive pulp) showed the highest economical
efficiency followed by R4 (30 % olive pulp) and R2 (10 % olive pulp) compared to the
control diet. The lowest feed cost / 1 kg 7 % FCM was recorded for R3 followed by
R4, R2 and the control group. It is clear that replacing up to 20 % of the CFM by olive
pulp increased milk yield and economical efficiency than the control ration.

Keywords: Olive pulp, sheep, feeding values, lactating buffaloes milk yield, and milk
composition.

INTRODUCTION

The olive pulp is an important by-product that may be used to
constitute available supplemental rations during the forage-deficit seasons.
Olive is cultivating extensively in the new reclaimed areas in Egypt. After
extracting oil, its by-products are being available in appreciable quantities
and at relatively low price. Incorporation of the cheap untraditional feedstuffs
such as olive by—products in ruminant diets could participate in solving the
problem of feed shortage. It may also decrease the cost of feed and
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alleviate the pollution of the environment. Olive by-products are considered
as one of the most promising untraditional feed ingredient for feeding
animals. The olive by-products have been successfully fed to sheep and
goats in Egypt (Youssef et al.,, 2001 and Fayed et al., 2001). With pregnant
and lactating ewes under the drought season, Youssef et al. (2001)
recommended up to 40 % olive pulp in their concentrate mixture to improve
their performance. Olive contains 8 — 15 % crude protein and 30 — 40 %
crude fiber, which are believed to be one of the limiting factors in animal
feeding (Francisco et al.,1989). Therefore, this experiment was carried out to
investigate the effect of feeding olive wastes at 10, 20 and 30 % of the
concentrate feed mixture on nutrients digestibility of sheep and milk
production and milk composition by lactating buffaloes.

MATERIALS AND METHODS

Experimental rations:

This study was conducted at Sids Animal Production Research
Station, Beni-Sweef governorate to investigate the effects of feeding different
levels of olive pulp as a partial replacer of concentrate feed mixture (CFM) on
nutrients digestibility and feeding values by sheep, as well as milk yield and
milk composition in lactating buffaloes. Olive pulp has been bought from (El-
Shalhya factory, Sharkia governorate). The rest of dietary ingredients were
purchased from the local market. The experimental ration used was fed at a
rate of 1.5 % of live body weight as CFM contained 0, 10, 20 and 30 % of
olive pulp for rations R1, R2, R3 and R4, respectively and 1.0 % of live body
weight of each of rice straw and berseem hay (Table, 1). Urea was added
fresh at a rate of 0, 40, 80 and 130 g / head / day at feeding to equalize crude
protein contents in the experimental rations.

Digestibility trials:

Four digestibility trials were conducted to evaluate the digestibility
and nutritive value of the experimental rations. Three Ossimi rams averaged
body weight 45 + 1.5 kg were used in each trial. Rams were placed in
metabolic cages in complete randomized block design. Each digestibility trial
was extended for 14 days as a preliminary period followed by 7 days
collection period. Rations were offered twice a day at 8 am and 4 pm, fresh
water was freely available in front of animals in each cage. Through the
collection period, the residuals of feeds were weighed daily in the morning at
8 am before feeding to calculate the daily amounts of feed consumption,
while faces were quantitatively collected once a day at 8 am, and weighed.
Representative samples of feed and feces were taken daily, immediately
frozen at - 30¢°. At the end of the collection period, a composite sample for
each ram was prepared, dried in a drying oven at 65€° for 16 hours, grind and
stored in suitable jar for proximate analysis.

Productive performance trial:

Sixteen lactating buffaloes in their 3@ - 51 |actation seasons were
chosen randomly and divided into four groups (four animals each) to
investigate the effect of the dietary treatments on milk production and its
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composition. Each group was approximately equal in their initial average live
body weight (LBW) and milk yield. At the beginning of the experiment, all
buffaloes just passed the lactation peak (6 to 8 week) after parturition.
Animals were weighed in the morning before feeding at the starting of the
experiment and once every month to the nearest kg and lasted for 112 days.
Rations were offered at 8.00 am and 4.00 pm every day and water was
offered three times daily. Feed intake and milk production were recorded
daily, 7 % fat corrected milk was calculated according to the equation of Rafat
and Saleh (1962).

Buffaloes were hand milked twice daily (7 am and 4 pm) during the
experimental period (112 days), milk yields were recorded individually at each
milking. Feed efficiency was expressed as production efficiency, which was
calculated as the amount of the 7% FCM per 1 k g of consumed feeds as DM
and TDN. Milk samples were collected individually twice a month and used
to determine milk constituents of protein, fat, total solids, lactose and ash.
Laboratorial analysis:

Representative samples of olive pulp, concentrate mixture, berseem
hay and rice straw as well as feces were analyzed for DM, CP, EE, CF and
ash according to AOAC, (1990). Nitrogen free extract (NFE) was calculated
by difference.

Milk fat content was determined by the standard Gerber's method as
described by Ling (1963). Milk protein content was determined using micro-
kjeldahle method (Nx6.38). Total solids (TS) percentage in milk was
estimated by weighing 5 ml of milk for initially drying on sand bath for
evaporating the excess water, then drying was completed in drying oven at
100 Ce for three hours. Ashing was performed by adding ashless paper to
the milk sample (about 5 g) in a crucible, at 80C° overnight, then ached at
550 - 600C° in a muffle furnace for 3 hours. Lactose values were derived
from the total solids - (fat, protein and ash). Solids-Not fat (SNF) was
calculated by difference between total solids and fat content.

Statistical analysis:

Statistical analysis was performed using General Linear Models
(GLM) procedure of SAS system (1998). The significance between treatment
means was tested by multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Rations formulation and proximate analysis of rations:

Feeding rates as % of live body weight of the tested rations are
presented in Table (1). Proximate chemical analysis of feedstuffs is shown in
(Table 2) indicated that the olive pulp had higher values of OM, EE and CF
than the concentrate feed mixture (CFM). The values were 97.00, 6.32 and
21.54 % for olive pulp vs. 93.95, 2.80 and 11.46 % for CFM, respectively.
On the other hand the values of CP and ash contents of olive pulp were lower
than those of the concentrate mixture, being 6.44 and 3.00 % vs.16.07 and
6.05 %, respectively.
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Table (1) Feeding rates as % of animal live body weight of tested

rations.
ltems Rations
R1 R2 R3 R4
Concentrate feed mixture 15 1.35 1.20 1.05
Olive pulp 0.0 0.15 0.30 0.45
Berseem hay 1.0 1.00 1.00 1.00
Rice straw 1.0 1.00 1.00 1.00

Table (2): Proximate analysis of feed ingredients and tested rations.

DM composition (%

Items DM OM CP EE CF NFE Ash
CEM 90.12| 93.95 16.07 2.80 11.46 63.62 6.05
Olive pulp 88.03| 97.00 6.44 6.32 21.54 62.70 3.00
Rice straw 92.04| 85.78 3.00 1.26 31.95 49.57 14.22

Berseem hay 91.94| 87.42 12.52 1.93 29.42 43.55 12.58

Ration 1 (R1) 91.19| 89.75 11.32 2.11 22.45 53.87 10.25

Ration 1 (R2) 91.10| 89.88 10.91 2.26 22.88 53.83 10.12

Ration 1 (R3) 91.01| 90.01 10.50 241 23.31 53.79 9.99

Ration 1 (R4) 90.92| 90.14 10.08 2.56 23.74 53.76 9.86

CFM = Concentrate feed mixture composed of 22% decorticated cotton seed meal, 35%
yellow corn, 20% wheat bran, 15% soybean meal, 5% molasses, 2% ground limestone and
1% common salt.

The proximate analysis of the experimental rations are shown in
Table (2). The control ration (R1) had higher DM % than R2 , R3, and R4
because of the slightly higher moisture content in olive pulp. Ration 4 had
lower CP and ash contents but higher EE than other rations, this is mainly
due to increasing olive pulp inclusion in R4 than rations 2 and 3. These
results are in agreement with those of Fayed et al., (2001), Kholif et al.,
(2001) and Mostafa et al., ( 2003 ).

Digestibility coefficients and nutritive values:

Digestion coefficients of the experimental rations are presented in
Table (3). Insignificant differences were observed among R1, R2, R3 and R4
in the digestibilities of DM, OM, EE, CF and NFE. However, R4 showed the
lowest digestibility coefficients for DM, OM CP, EE and NFE. The difference
in CP digestibility in R4 and the control ration was significant (P < 0.05).
These results are in agreement with those of Fayed et al., (2001), Abd EI-
Rahman, et. al., (2003) and Mostafa et al., (2003). They reported that the
digestibility coefficients of nutrients were decreased with increasing olive pulp
inclusion in the diet. Generally, the digestibilities of nutrients had the highest
values when R1 (control) was fed.

Nutritive values expressed as total digestible nutrients (TDN), starch
value (SV) and digestible crude protein (DCP) of the experimental rations are
presented in Table (3). Insignificant differences were observed among R1,
R2, R3, and R4 considering TDN and SV, while significant (P < 0.01)
differences of DCP among all treatments were shown. The highest value of
TDN was recorded for R1 (control) followed by R3 and R2, while R4 showed
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the lowest value. The best value of SV was recorded for R1 (65.95), while
R4 recorded the lowest value (62.41), this might be due to high level of olive
pulp in R4 that showed the lowest digestibility coefficients, the greater
percentage of CF and the lowest concentration of CP. The highest value of
DCP was recorded with R1 (control) followed by R2 and R3, while R4
showed the lowest value.

Table (3): Digestion coefficients and feeding values by sheep fed on
different levels of olive pulp.

Rations®

ltems R1 R2 R3 Ra +SE

Dry matter digestibility 74.50 75.88 74.77 70.78 | 1.61NS
Omatter digestibility 76.31 75.87 75.62 71.82 | 1.66NS
Crude protein digestibility 76.172 | 69.33% | 70.18% | 63.69° | 2.25
Ether extract digestibility 87.81 87.32 87.95 86.79 | 0.86NS
Crude fiber digestibility 72.82 74.06 70.97 71.71 | 1.69\S
Nitrogen free extract digestibility 77.21 77.47 78.09 72.70 | 1.69\S
Total digestion nutrients (%) 70.07 69.99 70.02 66.65 | 1.55NS
Starch value (%) 65.95 65.85 65.81 62.41 1.75NS
Digestible crude protein (%) 9.092 7.89° 7.75° 6.71¢ 0.28"

+SE = Standard error, NS = Not significant (P 2 0.05), * = (P <0.05), ** = (P £0.01).
® Means in the same row with different letters significantly (P <0.05) differ.

It is clear that replacing 30 % of the concentrate by olive pulp lowered
the digestible protein. This may be due to the nature of olive pulp crude
protein beside it's content of some anti-nutritional factors (Tannins). These
results are paralled to those reported by Youssef et al., 2001. Sansoucy
(1995) also observed that the values of TDN and DCP of rations containing
olive cake were significantly lower ( P < 0.05 ) compared to the control diet.
They attributed the poor digestibility of dry matter and crude protein to the
high concentration of lignin content in olive pulp rations containing diet. Also,
El - Sayed et al. (1996) found that the values of TDN and DCP for the diet
contained 25 % of olive pulp were lower than that containing 15 % level of
olive cake. Feggeros and Kalaisakes (1987) concluded that the reduction in
digestibility and the nutritive value of diets with a high proportion of stoned
olive pulp with sheep may be due to the relatively their higher contents of
lignin, cutin and tannins than the normal control diet.

Productive performance:
Feed intake:

Results of the total feed intake (kg / head / day and kg DM /100 kg
body weight / day) are presented in Table (4). The values of total DM intake
(kg / head / day) or (kg DM /100 kg body weight / day) were insignificantly
decreased as olive pulp proportion increased in the diet. While, the values of
SV or DCP were insignificant (P = 0.05) and significant decreased (P < 0.05),
respectively as olive pulp increased in the diet (Table 4). These results are in
agreement with those reported by Giouzel et al. (1978) who reported no
significant difference in term of DM intake for lambs fed 15 or 25 % olive
cake.
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Milk production and it's composition:

Milk production and it's composition are presented in Table (5).
Actual and 7 % fat-corrected milk yields show that the differences between
treatments in milk yields were insignificant. These results are in agreement
with Salama et al., (1993) and Kholif et al., (2001) who reported that there
were no marked effects observed on daily fat-corrected milk yield and actual
milk yield in goats and sheep fed olive cake compared to the control animals.
Also, the same results were recorded by Belibasakis (1982) on dairy cows
fed diets containing 10 and 20 percent of olive cake from the concentrate
feed mixture, he found no significant differences in milk production and it's
composition.

Table (4): Feed intake by lactating buffaloes fed the experimental

rations.
Rations®
ftems RL [ Rz2 [ R3 | R4 | *F
Average body weight (ABW kg) 557.5 | 567.0 | 570.5 | 580.0 | 11.41NS
[Total dry matter intake (kg / day) 18.09 | 17.94 | 17.64 | 17.45 | 0.2\
Total dry matter intake / 100 kg BW./day | 3.24 | 3.16 | 3.22 | 3.01 | 0.06Ns
Starch value (kg / day) 10.68 | 10.87 | 10.82 | 9.68 | 0.136Ns
Digestible crude protein (kg / day) 1.642 | 1.42° | 1.42° | 1.17° | 0.0184"

SE = Standard error, NS = Not significant (P 2 0.05), and * =P < 0.05
® Means in the same row with different letters significantly (P < 0.05) differ.

The results of milk fat, protein, lactose, total solids, solids not fat and
ash contents are presented in Table (5). The results of fat content indicated
significant differences (P < 0.05) among treatments. The values were 6.3,
6.3, 6.6 and 6.1 % in buffaloes fed R1, R2, R3 and R4, respectively. In the
present study the milk fat % in ration 4 decreased than the other diets. The
difference approached significant when R4 was compared with R3.
Moreover, the milk yield was also the lowest for R4 than the other treatments.
These results may be explained in view of TDN, SV and nutrient digestibility
results. The relationship between milk fat % and the feeding value of rations
is positive (Vandeharr, 2005).

The results in (Table 5) indicated that there were insignificant
differences among all dietary treatments for milk protein percentage. The
slightly lower milk CP concentration for R3 may be due to the slightly lower
value of DCP (7.35 %) in comparison with R1 or R2 (9.09 and 7.89 %),
respectively, even though R4 showed lower value for DCP (6.71 %), while the
CP in milk for R4 was greater than R3 (4.07 vs. 3.40 %). The greater
percentage of CP in the milk of buffaloes fed R4 (4.07 %) than R2 and R3
(3.98 and 3.40 %) is hardly to be explained since the DCP % was greater for
buffaloes fed R2 (7.89) and R3 (7.75) than those fed R4 (6.71). From
another point of view, buffaloes fed R4 consumed greater amount of urea
(0.13 kg / head / day) compared with (0.04 and 0.08 kg / head / day) for R2
and R3, respectively. Urea is excreted in milk as a way to get rid of the un-
required amount of blood urea (NRC, 2001).
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Table (5): Effect of experimental rations on actual and 7 % fat corrected
daily milk yield (kg) and it's composition.

Rations®

Items R1 RO R3 R +SE

IActual daily milk yield (kg) 6.7 7.2 6.9 6.4 0.23Ns
7% FCM yield (kg) 6.2 6.6 6.6 5.8 0.25Ns
Milk fat content (%) 6.3° 6.3° 6.62 6.1° 0.08*
Milk protein content (%) 411 3.98 3.40 4.07 0.07Ns
Milk lactose content (%) 5.12 4.98 4.78 4,98 0.20Ns
Milk total solids content (%) 16.29 | 16.04 | 15.60 | 15.98 0.14Ns
Milk solids not fat content (%) | 9.99 9.74 9.00 9.88 0.17Ns
Milk ash content (%) 0.76° | 0.782> | 0.822» | 0.832 0.02

+SE = Standard error, NS = Not significant (P 2 0.05), * = P < 0.05.
® Means in the same row with different letters significantly (P < 0.05) differ.

The results of milk lactose (Table 5) indicated that there were
insignificant differences among treatments. These results are in agreement
with those of Kholif et al. (2001), who reported that when lactating goats and
sheep fed ration containing olive cake showed no significant differences
among all dietary treatments for milk lactose content.

Milk total solids percentage (TS), and solids not fat (SNF)
percentage are shown in Table (5), the values were 16.29, 16.04, 15.60 and
15.98 % for total solids and 9.99, 9.74, 9.00 and 9.88 % for solids not fat for
R1, R2, R3 and R4, respectively. The results herein are in agreement with
the findings of Kholif et al. (2001), who reported insignificant differences for
total solids and solids not fat percentages of lactating goats and sheep fed
rations containing olive cake compared to the control animals.

The results of milk ash content (Table 5) show that there were
significant differences (P = 0.05) among all dietary treatments. These results
are in agreement with those of Kholif et al. ( 2001 ) who found that when
lactating goats and sheep fed on olive cake ration had significant differences
among all dietary treatment for milk ash content.

Milk production efficiency:

The milk production efficiency (Table 6) was determined as the amount
of 7 % FCM produced per one kg of dry matter (DM), starch value (SV) and
digestible crude protein (DCP) intake. The results indicated that there were
insignificant differences among treatments in FCM production efficiency for
DMI and SVI, while a significant (P < 0.05) effect for FCM production
efficiency for DCPI was shown. These results are in agreement with Omer et
al., (1995), Abd EI-Rahman et al. (2003), and Mostafa et al., (2003), they
found that economic efficiency was improved by using olive cake up to 20 -
30 % of CFM in sheep rations. Also, Khamis et al. ( 1989 ) reported that olive
pulp was favorably and economically used in supplementing lactating ewes
grazing the native pastures of southern Sinai as a replacer of feeding highly
expensive hay and concentrates which transported from the Nile Valley.
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Table (6): Milk production efficiency of buffaloes fed on different levels
of olive pulp.

ltems Rations®
R1 R2 R3 R4 +SE

Daily intake (kg / head / day)

Dry matter intake (DMI) 18.00 | 17.94 | 17.64 | 17.45 | 0.20Ns

Sarchvave nake OV) | J 10 | 1057 | 105 | S | oio
1. 642 1.42° 1.42° 1.17° 0.02

(DCPI)
Milk production efficiency (kg)

7% FCM / kg DMI 0.34 0.37 0.36 0.33 0.03Ns
7% FCM / kg SVI 0.58 0.61 0.61 0.60 0.05Ns
7% FCM / kg DCPI 3.78° | 4.65% | 4.65% 4.962 0.34"

+SE = Standard error, NS = Not significant (P 2 0.05), * = P < 0.05.
® Means in the same row with different letters significantly (P < 0.05) differ.

Economical feed efficiency:

Economical efficiency (price of the 7 % FCM produced / cost of the
consumed feed) was illustrated in Table (7). Ration 3 (20 % olive pulp)
showed the highest economical feed efficiency (1.68) followed by R4 (1.64)
and R2 (1.52) compared to the control ration (1.32). The same trend was
noticed for the improvement %, the values were 100, 115, 127 and 124 % for
R1, R2, R3 and R4, respectively. These results are in agreement with
Khamis et al. (1989), Fayed et al. (2001), Abd EI- Rahman (2003) and
Mostafa et al. (2003), they found that the feed cost per kg gain was relatively
lower than the control when lambs were fed rations contained 15 - 35 % olive
cake.

Table (7): Economical feed efficiency of buffaloes fed different levels of

olive pulp.

ltems Rations®

R1 R2 R3 R4
Daily feed consumption (kg )
Concentrate 9.28 8.03 6.65 531
Olive pulp 0.00 0.97 1.95 2.96
Urea 0.00 0.04 0.08 0.13
Berseem hay 5.58 5.68 5.71 5.8
Rice straw 5.00 5.00 5.00 5.00
The cost of the feed intake (LE) 15.23 14.07 12.73 11.47
Daily milk production FCM (kg) 6.20 6.60 6.60 5.80
[The price of daily milk production (LE) 20.15 21.45 21.45 18.85
The cost of 1kg 7% FCM produced(LE) 2.46 2.13 1.93 1.98
The net return / animal / day (LE) 4.92 7.38 8.72 7.38
Profitability (%) 32.30 52.45 68.50 64.34
Economical efficiency 1.32 1.52 1.68 1.64
Improvement % 100 115 127 124

The price of concentrate mixture, olive pulp, berseem hay, rice straw, urea and milk =
1200, 250, 600, 150, 1000.0 and 3250 LE / ton, respectively.
Profitability (% ) = The net return / The cost of the feed intake.
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CONCLUSION

Based on the results of this study, it could be concluded that olive
cake can successfully be used to substitute the concentrate feed mixture for
lactating buffaloes up to 20 % on dry matter basis. Also, substituting of olive
pulp cake up to 20 % for Egyptian lactating buffaloes tended to increase milk
yield without any adverse effects on it's composition and economically gave
better relative economic efficiency than the control ration.
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