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ABSTRACT

This study was conducted to evaluate the effect of partial substitution of corn grain by discarded dates on silage quality and
their effect on digestibility, milk production and composition. Sixteen crossbreed lactating Friesian cows were assigned to four balanced
groups and fed individually for 90 days on experimental rations whereas: all the groups were received a basal diet with one of four kinds
of silages as follows: 100 % crushed corn grain (T1), 75 % crushed corn grain + 25% discarded dates (T2), 50 % crushed corn grain +
50 % discarded dates (T3) and 25 % crushed corn grain + 75 % discarded dates (T4) on gross energy based, respectively. Results found
that there was slight tendency to increase silage DM content with increasing the entry level of discarded dates. Silages containing
discarded dates displayed OM and ash contents nearly identical to those of the control diet. The pH values of the tested silage samples
ranged from 3.89 in S1 to 3.72 in S4. The ammonia nitrogen (NH3-N) concentration in silage was decreased with increasing proportion
of discarded dates in the silage. The digestibility coefficient of DM and OM were significantly (P<0.05) higher in the diets containing
discarded dates than in the control diet. However, there was insignificant (P>0.05) increases in the digestibility of CP, CF, NDF and
ADF for dietary treatment T2, T3 and T4 compared to the control (T1). Also, no significantly (P>0.05) different of dry matter intake was
observed among dietary treatments. The highest actual milk and 4% fat corrected milk yield were recorded with T4 (10.87 and 10.24,
respectively), while the lowest values for these items were corresponding to T1 (10.06 and 8.56, respectively) but the differences were
not significant. Regarding of milk pH value, milk protein and ash contents have the same trend among groups with nonsignificant
different among groups. However, there were significant differences in the milk percentages of fat, solid not fat (SNF), lactose and total
solids between T1 (the lowest one) and each of T2, T3 and T4. Results of this study indicated that partial replacement of yellow corn
grains by discarded dates up to 75% as a source of energy in silage did not show any negative effect on digestibility, feed efficiency,
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milk yield and composition in crossing Friesian cows.
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INTRODUCTION

Corn grains considered as an excellent energy
source which are highly fermented (Andrae et al., 2001) to
produce high-quality corn silage by the controlled
fermentation of high moisture herbages. Whereas, changes
in fermentation characteristics are affected by the chemical
composition of corn silage changes which can influence
intake and milk production (Huhtanen ef al., 2007; Khan et
al., 2015) and the information on the effect of discarded
dates as a source of energy in Silage Preparation is limited

Globally, corn prices have a two- to four-fold
increase dramatically that due to its use as biofuels with the
increase of demand for animals' feeds. The increases in
corn price encouraged nutritionists to replace corn with
alternative energy sources with competitive prices such as
date residues which could be used as an energy source to
replace a part of the concentrates in the ration (Rekik ez al.
2008; Ziaei, 2010; Mebirouk-Boudechiche and Araba,
2011) that may prove an economical and environmental
advantageous.

Date palm is one of the oldest domesticated fruit
crops (since 4000 BC in Ancient Egypt), and one of the
most important growing in desert areas (Ramawat, 2010).
The top five producing countries - Egypt, Iran, Saudi
Arabia, Pakistan and Iraq were responsible for 69% of total
world production in 2001 (FAO, 203). The quantity of cull
dates estimated by about 20% of all dates production (Al-
Yousef et al., 1993) which can be utilized as a cheap non-
conventional ingredient and relatively high in nutrient
content in animal feeding to improve productivity (Costa et
al., 2009). Especially, discarded dates are highly content in
energy as Total Digestible Nutrient (TDN), being palatable
for livestock (Al-Dobaib et al. 2009). While containing
reasonable quantity of the phenolic profiles (Mansouri ef

al., 2005), volatile compounds (Harrak et al., 2005),
flavonoid glycosides (Hong et al., 2006) and antioxidant
properties of the aqueous extracts of the date fruit (Vayalil,
2002). Some reports indicated that there has been an
increase in growth and efficiency of digestion in sheep
using discarded dates (Alhomidy et al., 2011). Also, Bayati
Zadeh et al. (2013) indicated that utilization efficiency of
nitrogen in the rumen increased with the usage of discarded
dates as supply energy.

So, this experiment was aimed to evaluate the effect of
partial substitution of corn grain used in silage preparation
by discarded dates on chemical composition of silage,
intake, total tract apparent digestibility of nutrients, milk
production and composition in diets for dairy cows.

MATERIALS AND METHODS

This study was conducted at El-Serw Experimental
Station belonging to the Animal Production Research
Institute, Agriculture Research Center, Ministry of
Agriculture, Egypt.

Silage making: Corn-stalk hybrid (CSH) chopped by
chopper machine to 2- 5 cm length where moisture content
at the ensilage time was 70%, in overage. The discarded
date (DD) was mechanically grinded by a grinder machine
into little pieces to 3-5 mm. Crushed corn grain (CCG)
added at a rate of 30 kg per ton of CSH (30% DM) as
control silage, while the discarded dates were added at 25,
50 and 75% as partially replacement of corn on gross
energy based, respectively. Urea was added by 0.5% of
chopped corn stalk for each kind of silage according to
(Abo-Donia et. al. 2009). After ensiling for a period of 45
days the samples were taken to test the physical,
fermentative characteristics and chemical analysis. The
four kinds of silages were available for feeding
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experimental animals after finishing the ensiling period.
Chemical composition after ensiled is show in (Table 1).
Samples (5 g/100 ml distilled water) in mixture were
homogenate then filtered through double layers of
cheesecloth, and then the filtrate was used to determine
silage pH directly by using HANNA pH-meter (model HI
8424), ammonia-N (AOAC, 1995) and TVFA’s (Warner,
1964). Lactic acid concentration was determined by
methods of Analytical Chemistry of Foods (James, 1995).
Feeding trails: Sixteen crossbreed Friesian cows in the 2™
and 3" season of lactation with average body weight 450
Kg in their early lactation stage were used. The
experimental cows were assigned to four balanced groups
according to body weight (four animals each). Animals
were housed indoors and fed individually with adapted
(after parturition directly) on their experimental rations for
10 days before starting of the feeding trail that lasted for 90
days. The animals were assigned to one of four tested diets
where the concentrate feed mixture (CFM) were offered to
animals at two times daily just before milking at 5:00 a.m.,
and before the second milking at 5.00 p.m. The amount of
silage, berseem and rice straw were combined and divided
into two equal parts separately of each, daily. The diets
were formulated to be iso-caloric and iso-nitrogenous
according to NRC (2001) and adjusted biweekly according
to body weight, milk production and fat percentage. Clear
fresh water was offered free daily. The first group was
received a basal diet contained CFM + silage containing
CCG + berseem + rice straw, 2™ group received a diet
containing CFM + silage with (25% DD+75% CCG) +
berseem + rice straw, the 3 group received a diet
containing CFM + silage with (50% DD+50% CCG) +
berseem + rice straw and the 4" group received a diet
containing CFM + silage with (75% DD+25% CCG) +
berseem + rice straw. The diets were adjusted biweekly
according to animal's body weight, milk production and fat
percentage. Animals were machine individually milked
twice daily at 5.00 a.m. and 5.00 p.m. and the morning and
evening milk yield were daily recorded. Every two weeks,
evening and morning milk samples were taken and stored
at -20°C for analysis. Milk samples were analyzed for fat,
protein, lactose; solid not fat (SNF), total solids (TS) and
ash contents by Milko SCAN 133 BN Foss Electric,
Denmark.

Digestibility: The digestion trials were carried out at the
end of the feeding trial and lasted for 10 days. Nutrients
digestibility were estimated by acid insoluble ash (AIA)
method (Van Keulen and Young, 1977). Fecal samples
were collected twice daily at 6.00 am. and 6.00 p.m.
Composite feed and fecal samples were chemically
analyzed according to A.O0.A.C. (1995). Chemical
composition of ingredients and the experimental rations are
presented in Tables 1, 2 and 3. Neutral detergent fiber
(NDF) and acid detergent fiber (ADF) were determined
according to Goering and Van Soest (1970). Gross energy
(GE) was measured according to (Weiss, 2007) using the
following values for each carbohydrates, crude fiber,
protein and fat (4.3, 4.3, 5.6 and 9.2 Kcal/g, respectively).
Statistical analysis: Data were statistically analyzed using
the general linear model program of SAS, (2009). The
differences among means were tasted using Duncan’s
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition: The chemical compositions of the
experimental silages with CCG or replacing with DD (%
on a DM basis) are showing in Table 1. There was slight
tendency to increase DM content with increasing the entry
level of DD. This increase was a result of replacing corn
grains (4.5793 Mcal/kg) with different levels instead of
discarded dates (4.1501 Mcal/kg) which increased the
added quantity of DD. These results are in good harmony
with those of Al-Dobaib (2005), who reported that the DM
content was raised in diets containing 0, 10 and 20% DD.
Silages containing DD displayed OM and ash contents
nearly identical to those of the control diet. The
experimental silages containing 25% (S2), 50% (S3) and
75% (S4) DD showed slightly lower contents of CP, EE
and gross energy that due to low percentages of CP and EE
in DD. The chemical composition of the diets was
comparable to that reported in the literature for similar
diets. For instance, Al-Hooti et al. (1995) reported that
dates had lower CP contents which are the main limitation
of dates in the ruminant diet. In contrast, the CF contents
were slightly higher in S4, S3 and S2 (31.68, 31.59 and
31,49 %, respectively) compared with S1 (31.34 %) as a
result of higher content of CF in DD (8.61 %) than that in
corn grains (2.66 %) and these results are in agreement
with those reported by Allam et al. (2013).

Table 1. The effect of replacing of CCG with DD in
silage preparation on chemical composition

(% on DM basis).

Item S1 S2 S3 S4

DM 3469 34773 3478 34.83
oM 91.19 91.14 91.12 91.01
CP 10.31  10.19 10.03 9.88
CF 3134 3149 31.59 31.68
EE 2.08 197 190 1.81

Ash 8.82 886 8.88 899
NFE 4747 4749 47.60 47.64
NDF 4922 4942 49.56 49.67
GE (M Kal/Kg DM) 4,158 4.148 4.142 4.131

Data in Table 2 showed that the pH values of the
tested silage samples ranged from 3.89 in S1 to 3.72 in S4.
This is probably due to a direct effect of the higher content
of NFE in DD (82.14 %) compared with the corn grains
(80.62 %) which is a favorable condition for the growth of
lactobacillus bacteria and inhibit the growth of undesirable
anaerobic microorganisms; thus, the production of lactic
acid, which is the main acid responsible for reducing silage
pH. These results indicated that the pH values are fell
within the normal range of good quality silage (Kung and
Shaver, 2001). The results are in agreement with those of
Al Dobaib et al. (2009) who reported that using of DD
reduced pH value. The ammonia nitrogen (NH3-N)
concentration in silage was decreased with increasing
proportion of DD in the silage; whereas, the highest value
of ammonia-N was recorded with control silage (0.2541 %
of DM). Thus, the decrease in ammonia concentration can
be explained by a decrease in protein breakdown in the silo
due to the rapid decrease in silage pH (McDonald ef al.,
1991). Silage containing higher level of DD (S4) gave
higher values of lactic acid (5.28% of DM), lactic
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acid/acetic acid ratio (3.11) and total count of lactic acid
bacteria (6.28 log cfu g-1 fresh silage) compared to all
other treatments. These results were similar to that reported
by Henderson (1993) who found the population of lactic
acid bacteria increased during ensiling with DD, where the
values closed to 7 log cfu/g. At the same time, the silages
containing DD displayed acetic acid, propionic acid and
butyric concentrations nearly identical to those of the
control diet. According to the fermentation profiles
obtained for the parameters indicating all values were
within the range for good silage characteristics (Kaiser and
Piltz, 2009).

Table 2. Fermentation profiles of tested silages after 45
days of ensiling

Experimental Silage

Item

S1 82 S3 sS4
pH 3.89 3.83 3.76 3.72
NH;-N (% of DM) 0454 0.446 0439 0.434
Lactic acid (% of DM) 512 520 5.24 528
Acetic acid (% of DM) 1.73 1.71 1.71 1.70
Propionic acid (% of DM) 024 024 023 0.23
Butyric (% of DM) 023 0.23 022 022
Lactic acid/Acetic acid 296 3.04 3.06 3.11
Lactic acid bacteria (log cfu g’ fresh silage) 6.19 622 6.26 6.28

Chemical composition of the experimental rations
is shown in Table 3 was calculated from the chemical
composition of feed ingredients (Table 1) and each group
dry matter consumed. The experimental rations were
almost iso-caloric and iso-nitrogenous. The corresponding
EE value was 2.08, 1.97, 1.90 and 1.81% for T1, T2, T3
and T4, respectively. In spite of, OM, CP and GE content
were slightly decreased with ration containing DD silage,
the CF content were slightly decreased. The crude fiber,
NDF and NFE were slightly increased with ration

Ahmed (2002) found that inclusion of dates in ration didn’t
caused a drop-in digestion coefficient of CP and CF. This
finding is contrary to the results of Al-Dobaiband Ahmed
(2002), who found that the addition of DD up 44% to the
Najdi lambs diets reduced the digestibility of protein and of
soluble carbohydrates. Slight increase was shown with
feeding silage containing DD with dairy cow's diet
compared to crushed corn grain, but the differences were not
significantly. Al-Kinani and Al-Wash (1975) reported that,
the presence of culling dates improved the digestibility
coefficients of fiber. Significant (P<0.05) differences were
found among all diets in the EE digestibility. Digestibility of
NFE increased from 58.93% with T4 diet to 59.76% with
control diet. The improvement of nutrients digestibility in
the diets containing DD may be regarded to the
improvement in rumen characteristics which might be due to
the presence of growth-promoting compounds in dates
(Ismail, 2000). This data is in agreement with the finding of
Al-Yousef et al. (1993), Hemeidan ef al. (1993), Ahmed and
Al-Dobaib (2000) and Javidan and Khezri (2013).
Furthermore, results in Table 4 showed the nutritive values
of the experimental diets expressed as percent total digestible
nutrients (TDN) and percent digestible crude protein (DCP);
where, the DCP values of the diet containing DD (P>0.05)
were similar to those of the control diet. Diet T4 had the
highest significantly (P<0.05) TDN value (being 67.78%),
while the control diet had the lowest TDN value (being
66.21%). The same trend was observed by Abd El-Rahman
et al. (2012), who found that the TDN value of total
discarded instead of corn grains was insignificantly higher
than that of other levels of replacement.

Table 3. Chemical composition of experimental rations
consumed by lactating cows (% on DM basis)

containing DD silage. These results are consistent with the Item i T2 13 T4
findings of El-Hag et al. (1993) and Al-Dobaib (2005). gﬁ ggg(l) gggg ggg; gggg
Digestibility trails: Data in Table 4 show the digestibility cp 1155 1152 1149 1146
coefficients of the experimental diets. The digestibility CF 2546 2549 2551  25.52
coefficient of DM and OM were significantly higher gg 2.02 1.99 1.98 1.96
(P<0.05) in the diets containing DD than in the control diet. ~ Agh 1161  11.61 1162 11.64
However, there was insignificant (P<0.05) increases in the NFE 4938 4939 4941 4942
digestibility of CP, CF, NDF and ADF for dietary treatment  NDF 4672 4672 4672  46.72
T2, T3 and T4 compared with the control (T1). Al-Yousefer  GE (M ca/KgDM) 4.050 4.048  4.047 4.045
al. (1993), Hemeidan et al. (1993) and Al-Dobaib and
Table 4. Digestibility and nutritive value of experimental diets.
Experimental groups
Items T, T, T; T, +SE
Digestion coefficients (%)
Dry matter, DM 68.02b 69.67a 69.94a 70.23a 0.290
Organic matter, OM 71.53b 72.07ab 72.97a 73.35a 0.422
Crude protein, CP 72.65 72.96 73.73 73.97 0.508
Ether extract, EE 80.84c 81.53bc 82.66ab 83.48a 0.527
Crude fiber, CF 61.98 62.09 62.26 62.54 0.425
Nitrogen free extract, NFE 59.76 59.54 59.06 58.93 0.474
Neutral detergent fiber, NDF 58.86 58.91 58.97 59.58 0.399
Acid detergent fiber, ADF 52.53 53.19 53.26 53.58 0.374
Nutritive value
TDN (%) 66.21b 66.70ab 67.53ab 67.78a 0.417
DCP (%) 7.99 8.06 8.17 8.08 0.118

> and © : Means denoted within the same row with different superscripts are significantly different at (P<0.05).

Feeding trails: Feed intake, milk yield, composition and
feed conversion parameters of lactating crossbred Friesian
cows fed the experimental rations are given in Table 5. In
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spite of no significantly (P<0.05) different of dry matter
intake (DMI) among dietary treatments, DMI in ration
containing silage with DD was slightly higher. These
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results might be attributed to higher palatability and soluble
carbohydrates of dietary containing silage with DD which
increased the rate of passage during the gut and thereby
making the animal able to eat more (Mertens, 1996). Also,
these results could be explained by a negative correlation
between intakes and total acid concentration and propionic
acid concentration in lactating cows (Huhtanen et al.,
2007). These results are in matching with those obtained
by Hemeidan et al. (1993), who found that the addition of
DD up to 33% did not negatively affect the feed intake of
Najdi lambs (Hemeidan et al., 1993). The highest actual
milk produced and 4% fat corrected milk (FCM) yield
were recorded with T4 (10.87 and 10.24, respectively),
while the lowest values for these items were corresponding

to T1 (10.06 and 8.56, respectively). Milk yield of groups
T2 and T3 were in the middle but the differences were not
significant. This result may be attributed to the
improvement of nutrients digestibility and the presence of
growth-promoting compounds in DD (Ismail, 2000). The
same trend was observed by Khattab (2013) who found
that milk yield was not significantly affected when
lactating Barki ewes fed diets containing 0, 50 or 100%
dates in replacing corn grains. In other studies, replacing a
portion of the concentrate in the diet of lambs with 11%
and 35% DD did not negatively affect animal productivity
(Al-Yousef et al., 1993; Hemeidan et al., 1993 and Al-
Dobaib, 2005).

Table 5. Feed intake, feed conversion, milk production and composition of dairy cows fed the experimental rations

Experimental rations

Item T1 T2 T3 T4 SE
Total dry matter intake, kg/h/d. 13.69 13.73 13.72 14.23 0.211
Milk yield
Actual milk, kg/h/d 10.06 10.41 10.74 10.87 0.596
FCM (4 % fat), kg/h/d. 8.56 9.65 9.95 10.24 0.577
Milk composition, %
Fat 3.00b 3.51a 3.51a 3.60a 0.052
Protein 2.97 3.17 3.12 3.09 0.065
Lactose 4.47c 4.57b 4.60b 4.69a 0.018
SNF 8.07b 8.39a 8.37a 8.44a 0.070
TS 11.07b 11.90a 11.88a 12.04a 0.057
Ash 0.63 0.65 0.65 0.65 0.015
pH 6.60 6.62 6.61 6.63 0.027
Feed efficiency
Kg DM intake /Kg FCM 1.620 1.435 1.388 1.413 0.088
Kg TDN intake/ Kg FCM 1.072 0.958 0.938 0.955 0.059
Kg N intake / Kg FCM 0.030 0.025 0.022 0.028 0.002
Regarding of milk pH value, milk protein and CONCLUSION

ash contents, they took the same trend among groups ) o )
and both values did not significantly (P>0.05) differ Results of this study indicated that partial

among groups. However, there were significant
differences (P<0.05) in the milk percentages of fat, solid
not fat (SNF), lactose and total solids between T1 (the
lowest one) and each of T2, T3 and T4. Moreover, these
results agreed with those obtained by Al-Dobaib et al.
(2009), who reported that the addition of discarded
dates of Aradi goats ration associated was significantly
higher milk protein and solids not fat contents, but the
other milk constituents were not different. For the feed
efficiency expressed as the amounts of DM, TDN and N
intake required to produce kg 4% FCM, there were not
significantly (P>0.05) affected by the substitution levels
of CCG by DD compared to control group. However,
the feed efficiency values of T2, T3 and T4 were
approximately close and had the higher values
compared with the control group. In this respect, these
results might be attributed to the increases in the yield
of actual and 4% FCM; whereas, the same trend was
observed by Abd El-Rahman et al. (2012), who reported
that the TDN value of replacement of yellow corn by
cull dates was insignificantly higher than that free from
cull dates.

replacement of yellow corn grains by DD up to 75% as a
source of energy in silage did not show any negative effect
on dry matter intake, digestibility, feed efficiency, milk
yield and composition. Using DD up to 75% reduced the
nutrition costs and overall production costs in crossbred
Friesian cows.

REFERENCES

A.O.A.C. (1995). Official Methods of Analysis. (16™) Edit.
Association Analytical Chemists, Washington,
D.C., USA.

Abd El-Rahman, H.H.; Abedo, A.A., El-Nomeary, Y.A.A.
Shoukry, M.M., Mohamed, M.I. and Mona S. Zaki
(2012). Response of Replacement of Yellow Corn
with Cull Dates as a Source of Energy on
Productive Performance of Goats Kids. Life
Science Journal, 9 (4).

Abo-Donia, F. M.; Soliman, N. A. M. and El-Zalaki, U. A.
(2009). Nutritional and economical feasibility of
using reeds (Arundo donax, L) silage compared to
corn (Zea mays L) silage as sheep feed. Egyptian J.
Nutr. and Feeds, 12 (2): 243-256.

Ahmed, B.M. and Al-Dobaib, S.N. (2000). Palm by-
products and its utilization in animal nutrition. King
Saud Univ., Extension Pamphlet, pp: 1-11.

112



J.Animal and Poultry Prod., Mansoura Univ., Vol. 10 (5), May ,2019

Al-Dobaib, S.N. (2005). Effect of feeding low quality date
palm on growth performance and apparent
digestion coefficients in fattening Najdi sheep.
Small Rum. Res., 57: 37-42.

Al-Dobaib, S.N. and Ahmed, B.M. (2002). Effect of yeast
culture in sheep rations differing in their roughage to
concentrate ratio on digestion, nitrogen balance and
rumen fermentation. Egypt. J. Nutr. Feedstuffs, 5
(D):1-11.

Al-Dobaib, S., Mehaia, M. and M. Khalil (2009). Effect of
feeding discarded dates on milk yield and composition
of Aradi goats. Small Rumin. Res. 81: 167-170.

Alhomidy, S.N., Basmaeil, S.A.N., Al- Owaimer, A.M. and
El-Wazirand, M. (2011). Effect of Feeding Different
Amounts of Discarded Dates on Growth and
Efficiency of Digestion in Sheep. Australian Journal
of Basic and Applied Sciences, 5(3): 636-640.

Al-Hooti, S., Jivan, S. and Quabazard, H. (1995). Studies
on the physico-chemical characteristics of date
fruits of five UAE cultivars at different stages of
maturity. Arab GulfJ., 13: 553-5609.

Al-Kinani, LM. and Al-Wash, AH., (1975). Study of
different proportions of date stones in the ration for
fattening Awassi lambs. Iraq J. Agric. Sci., 10: 53-
62.

Allam, S.M.; Ali, M.A., Bendary, M.M., El-Nahrawy,
MM. and El-Bana, A.A. (2013). Evaluation of
discarded date palm: 1-Nutritive value and ethanol
production. Egyptian J. Nutrition and feeds, 16 (2)
Special Issue: 213-218.

Al-Yousef, Y. M.; Al-Mulhim, F. N.; El-Hag, G. A. and
El-Gasim, E. A. (1993). Apparent digestibility of
discarded and date pits together with other
agricultural by-products. Proceeding of The Third
Symposium on The Date Palm. King Faisal
University, Al-Hassa, Saudi Arabia. January 1993
(Rajab,1413) Vol. IL.

Andrae, J.G., Hunt, C.W., Pritchard, G.T., Kennington, L.R.,
Harrison, J.H., Kezar, W. and Mahanna, W.C.,
(2001). Effects of hybrid, maturity, and mechanical
processing of corn silage on intake and digestibility
by beef cattle. J. Anim. Sci., 79: 2268-2275.

Bayati Zadeh, J., Khezri, A., Dayani, O. and Tahmasbi, R.
(2013). Effects of discarded dates on rumen
fermentation and digestibility in Kermani sheep.
Online Journal of Veterinary Research, 18 (5): 415-
422.

Costa, R. G.; Beltrao Filho, E. M.; Queiroga, R. de C. R.
do E.; Medeiros, A. N. de; Maia, M. de O. and
Cruz, S. E. S. B. S. (2009). Partial replacement of
soybean meal by urea on production and milk
physicochemical composition in Saanen goats. Rev.
Bras. Satide Prod. Anim., 10 (3): 596-603.

Duncan, D.B. (1955). Multiple ranges and multiple F-test.
Biometrics, 11: 1-42.

El-Hag, G.A.; Al-Yousef, Y.M. and Al-Mulhim, F.N.
(1993). A study of different proportions of dates in
the ration of sheep. In: Proceedings on the III.
Symposium on the date palm in Saudi Arabia, King
Faisal Univ., AlHassa, KSA. Pp. 343-350.

FAO. (2003). Agro-Statistics Database. FAO: Roma.

Goering, H.K. and Van Soest, P.J. (1970) Forage Fiber
Analysis (Apparatus Reagents, Procedures and
Some Applications). Agriculture Handbook. United
States Department of Agriculture, Washington DC.

Harrak, H., Reynes, M., Lebrun, M., Hamouda, A. & Brat,
P. (2005). Identification et comparaison des
compose’s volatils des fruits de huit varie'te’s de
dates marocaines. Fruits, 60, 267-278.

Hemeidan, M., Al-Hag, G., Al-Dosary M., Al-Yousef Y.
and Al-Turki, 1. (1993). Use of dates as an
alternative energy source in sheep fattening rations.
In: Proceedings on the III Symposium on the Date
Palm in Saudi Arabia. King Faisal Univ., Al-Hassa,
KSA, pp. 359-366

Henderson, N. (1993). Silage additives. Anim. Feed. Sci.

Technol., 45 (1): 35-56.

Y.J., Tomas-Barberan, F.A., Kader, A. and
Mitchell, E.A. (2006). The flavonoid glycosides
and procyanidin composition of Deglet Noor Dates
(Phoenix dactylifera). Journal of Agricultural Food
and Chemistry, 54: 2405-2411.

Huhtanen, P.; Rinne, M. and Nousiainen, J. (2007).
Evaluation of the factors affecting silage intake of
dairy cows; a revision of the relative silage dry
matter intake index. Animal 1:758-770.

Ismail, S. (2000). Non-conventional feed in animal
nutrition and poultry (In Arabic). International
Investments and culture - Egypt.

James, C.S. (1995) Analytical Chemistry of Food. Blackie
Academic and Professionals, London, 256-257.

Javidan, S and Khezri, A. (2013). Study the effect of using
discarded dates on rumen fermentation parameters,
nitrogen metabolism and performance of kermani
sheep. The first national congress of dates Iranian.
Shahid Bahonar University of Kerman, Iran.

Kaiser A. G. and Piltz J. W. (2009). Feed testing: assessing
silage quality. Kaiser A. et al. (eds). Top fodder
successful silage. Dairy Australia and New South
Wales Department of Primary Industries, Chapter
12, p. 311-334.

Khan, N. A.; Yu, P.; Ali, M.; Cone, J. W. and Hendriks,
W. H. (2015). Nutritive value of maize silage in
relation to dairy cow performance and milk quality.
Journal of the Science of Food and Agriculture, 95:
238-252.

Khattab, .M. (2013). Effect of replacing Corn grain with
dates to lactating ewes on milk production and
growth rate of their lambs. Egyp. J. Nutr. and
Feeds, 16 (2) Speciall ISS.: 219-224.

Kung, L. Jr. and Shaver R. (2001). Interpretation and use
of silage fermentation analysis reports. Focus on
Forage, 3: 1-5.

Mansouri, A., Embarek, G., Kokkalou, E. and Kefalas, P.
(2005). Phenolic profile and antioxidant activity of
the Algerian ripe date palm fruit (Phoenix
dactylifera). Food Chemistry, 89: 411-420.

McDonald, P.; Henderson, A. R. and Heron, S. J. E.
(1991). The Biochemistry of Silage. Chalcombe
Publications, London.

Hong,

113



Abo-Donia, F. M. et al.

Mebirouk-Boudechiche L. and Araba A. (2011). Effect of
addition of dates rubbish grazing on animal
performance of Berber ewes and their lambs. Rev.
Med. Vet., 162 (3): 111-117.

Mertens, D.R. (1996). Methods in modelling feeding
behavior and intake in herbivores. Ann. Zootech.
Paris, 45: 153-164.

NRC (2001). Nutrient Requirements of Dairy Cattle, 7"
rev. ed. National Research Council, National
Academy Press, Washington, DC.

Ramawat, K. G. (2010). Desert Plants: Biology and
Biotechnology. Springer-Verlag, Berlin,
Heidelberg, New York.

Rekik M., Lassoued N., Ben Salem H. and Mahouachi M.
(2008). Effects of incorporating wasted dates in the
diet on reproduc-tive traits and digestion of prolific
D’Man ewes. Anim. Feed Sci. Technol., 147: 193-
205.

Van Keulen, J.V. and Young, B.A. (1977) Evaluation of
Acid Insoluble Ash as a Natural Marker in
Ruminant Digestibility Studies. Journal of Animal
Science, 44: 282.

Vayalil, P.K. (2002). Antioxidant and antimutagenic
properties of aqueous extract of date fruit (Phoenix
dactylifera L. Arecaceae). Journal of Agricultural
and Food Chemistry, 50: 610-617.

Warner, A.C.1. (1964). Production of volatile fatty acids in

the rumen. Methods of measurements. Nutr. Abst.,

34:339.

W.P. (2007). Energetics for the practicing
nutritionist. Pages 9-18 in Proc. Minnesota Nutr.
Conf.,, Minneapolis, MN.

Ziaei N. (2010). The effect of dietary Alhagi (Camel grass)
en-siled with different levels of low-quality date
palm on apparent nutrient digestion coefficients in
Kermani sheep. Res. J. Biol. Sci. 5(4), 314-317.

Weiss,

SAS (2009). Static Analysis 16™ International Symposium,
Los Angeles, CA, USA, August 9-11, 2009,
Proceedings.

Lol JEN) el o gl g ) 48 g z kd) @ jadd B ABUAL jhaaS galll 55 (pa BAEILY)

SEdl gaasl s ails Juld saddl s saaa dal Jg sl taan daley) sl ) Jlaa Midagl daaa o sd
zc\‘g.u!\ Gy Canlls

L all e Ay s — Bl — A1 31 gl 38 pa ) gead) LYY gy gae Ao 3 Al & gy audd!

Al e dy ) s — Bl — 131 Sigad) 38 g — ) gad) ZURY) & gay dgae Y Liad o 35 & gy

S e b iy S dlae) die Ldg a0 g Jaesal 580 ol A anll Cangs Ay all o8 <y jal
& Ala o 8 16 Aadll o2 (B aadie) Cua ISR JEN) 3 4uS 55 ol Z U 5 aungl) o leaa s il ol (5 slasS)
o ALEYL D i dle e aadaall JS uid i ) 30 e Lags 90 5add Lo A St 5 @) i gadlae Aal () pgannd
T1 @ S calS g Al s sine el o @l 5 53 e Wy ) gaill 3 58 il L a3 A 5 ¢ piall Dl (o 6 3l diny ) (g 28
a7 e g iaidsle T2 (ST) Ads el 5,3 s 0o % 100 48 (o) Al jrmn = Sw o (5 i (43laal 42dall)
% 50 4 ) ALl jaae #Oaw o (553 T3 ddde (S2) L oaill 338 %25 +48 5 aal 33 g 9% 75 4 o) 48
+ Ayl 50l g 9 25 48 (o) AL jame 3 o (s siad T4 Adde (S3) saill 3,8 % 50 + 4 g yaall 5,3 s
Ly =y sall 3358 A (5 ginsa By ) o Adlal) Balall (e (5 gimal) 30031 Jassy Jae i IS JUIS i) S 5 (S4) )y saill 5558 9% 25
PH af - aSadl de s 3l b jll 5 4y pudaal) 3Ll (ga DUS (o ol sima (8 Ly 5 Bilae ) 5ail 38 (o (5 simall 23l (5 5ime (IS
o oA I Jle Dnd) 8L 5aY) S 55 4 d ) ol (8372 1 2l (3 3.89 om s gl 5 byl Sl il
A gina s g ol CalS & guaall 5 dilal) 32l e IS anian e -1 paagl) A s il el s Sl ) salll 338 Aasi a3 )
G5 55l Aalal) acagll Cldae (8 Lsine pe S LN e b A Aidey 3 A ysall 558 e 4 gindll (3DMa))
LS A0 )l Adley 45 jlaall die gl 55 58 o 4 ginal) (3a)) 8 Apcadal) Jillaall 8 413 CallY) 5 Alataial) Jillacall 8 213 el
o ol A1 Slal Al ol a8 8 45 )l didal) 5 AdbT COlaall Ay gine (s b g al cadl ) ) A jad il Lia < el
510.06) 4ad) dade & sl o8l 8 o s (B (5 e, 1024 510.87 ) 4 685 4adall ae sl Jondl) Gl 5 cpll) Y
B3 Ceds o (- Ol ola) ki Sl 5 5 5 ol pHL o 08T - By e 35 8 35m5 020 e (M) (e 856
el By (adl) G < jedl) &)l Ao gana cn AN el salls 55O Aaall e ad gl ) Aasi (g DIS a8 (B A gina
2 %75 a5l 358 A gy ol jhaall 50 g all DAY o eday Al 5l o3 il (e sl 558 e By ginal
Sl Ja Lidss vie g 44 i cplll J geana s 41380 3o liSH 5 acagll CBlalae o dades 3 (51 el ol 23l Jee i 48l
FN

114



