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SUMMARY

Twenty eight Frafra lambs of 6- months old and weighing 23.20
1.56 Kg LBW were used. The aim of this study was to investigate the ef-
fect of partial substitution of yellow corn grain (YC) in the rations of
growing lambs by ground date seeds (DS) at four levels: zero (control),
40, 60 and 100%. Lambs were allotted randomly into four treatment
groups (7 lambs each). The feeding trial extended to 110 days, feed in-
take, digestibility coefficients, nutritive values, nilrogen utilization, daily
gain, feed and economical efficiency were determined. Results indicated
that apparent digestibility coefficients of CP, EE, CF and NFE of rations
containing 40 and 60% DS (P<0.01) increased with increasing DS levels.
TDN, DCP, DE and ME of DS rations were higher (P<0.05) compared to
control ration. Daily DMI expressed as Kg/h/d or DM/kg W075 was sig-
nificantly (P<0.05) higher in lambs fed rations containing different levels
of DS compared to given control ration. Lambs received 60% DS record-
ed higher (P<0.01) average daily gain (ADG) than those received control
ration, the realized (ADG) were (178.18, 190.91 and 160) gm/day for 40,
60 and 100% DS, respectively, while lambs of control recorded (161.16)
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gm/day. Ruminal pH values, NH;-N and total VFA'S concentrations
showed that, using date seeds in rations of sheep had no significant effect,
after 3 or 6 hrs post feeding. No significant differences among the experi-
mental treatments in serum total protein, albumin, globulin, creatinine, urea-
N and glucose. Feed efficiency of lambs fed R2, R3 and R4 were markedly
betier than the control group. Economical efficiency were better with the
DS 60% ration than other rations. It could be concluded that, replacing 60%
of the yellow corn grain with ground date seeds in concentrate feed mixture
resulted in superior nuirition, better daily gain and feed efficiency and eco-
nomical efficiency, as compared to other groups could be recommended.

Key words: Date seeds, digestibility, complete ration, nutritive value,

Sheep.

INTRODUCTION

In Egypt, there is a gape between animal feeding requirements and the
available animal feeds. Moreover, yellow corn which is a feed ingredient
in most animal rations is mainly imported and high expensive. The amount
of date palm tree (Phoenix dactylifera L) grown in Egypt averaged
11209539, which produced 1166182 ton date and 174927.3 ton seeds and
increased the supply of agro-industrial by-products for feeding livestock
(Ministry of Agriculture 2004). Date seeds (pits) are considered an im-
portant source of energy because they have a high content of energy (TDN,
73.19%}), Al- Youssef et al., 1994, Such material was usually cheap and
poorly utilized by animals because of their high cell wall content, which
may be extensively lignified (11%). Some studies (Al-Kinani,1971and
Rashid, 1976) have evaluated the feeding value of date seeds for sheep,
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and Farhan and Jumah (1969), for steers, evaluate the feeding value of
date seeds, and no studies have been reported the assess its replacement
value or comparative feeding value in high primarily to its high energy
growing, finishing rations for growing lambs.. Abou el-Nasr (1985} indi-
cated that date seeds have an equal nutritive value to barley, bug contained
a little digestible protein. The main factor limiting the ntilization of date
seeds are low intake and digestibility. Date seeds had higher TDN value
than oil extracted rice bran and contained relatively high percent of fat
with a high coefficient of digestibility (El-Shazly et al., 1983). These
seeds contain high levels of energy and require processing, which makes it
a very desirable by-product feed Blaxter (1967). However in summer sea-
son, the available feeds (mainly CFM and straws) cover only 39% and
22% of animal requirements from energy and protein, respectively (El-
Serafy, 1991). Its use for small ruminants, especially for meat of goats and

lambs, has not been fully explored.

The present study aimed to investigate the effect of substituting 40, 60%,
or 100% of yellow corn grain in concentrate feed mixture by ground date

seeds in growing Frafra lambs diets.

Materials and Methods: This research was carried out at Fatthalla-Basha
fattening farm in Mallawi. A feeding trial for 110 days was carried out on
thirty Frafra lambs of 6 months old and weighing 23.20 + 1.56 Kg LBW.
Animals were divided into 4 groups (7 lambs each). The experimental

groups allotted randomly into four rations as shown in (Table 1): control
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(R1): not containing ground date seeds, while R2, R3 and R4 included 40,
60 and 100270 ground date seeds (DS), respectively, instead of Yellow corn
grain (YCG). The experimenta) rations were fed according to NRC (1985).
Daily feed allowances were offered in group feeding at 8.00 a.m. and 4.00
p.m. in two equal portions. Feeds refused (if any) were daily collected and
recorded. Offered amounts of feed mixtures were biweekly adjusted ac-
cording to body weight change. Drinking water was freely available at all
times. At the end of the feeding trails four digestibility trials were carried
out; three animals chosen randomly from each group to be subjected to di-
gestibility and nitrogen balance trial for 14 successive days, where 7 days
were a preliminary period and 7 days for faces and urine collection. At the
end of each trial, samples of rumen liquor were withdrawn from each ani-
mal by a stomach tube at 0, 3 and 6 hrs after feeding. Collected samples of
rumen liquor were immediately determined for pH, NH; - N, concentra-

tion, while VFA’S samples were stored at (-20°C) until determined.

Blood samples were collected from jugular vein from each group (4 ani-
mals each) once at the end of the digestibility trial. Blood samples were
centrifuged at 4000 rpm for 20 minutes. Serum was separated and stored at
(-206°C) till the biochemical analysis. Commercial kits were used for all

colorimetric determinations.

Chemical analysis:
Feeds: Proximate chemical analysis of feeds, ingredients, faces and urine
were done according to A.O.A.C. (1990), while digestible energy (DE)
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and metabolizable energy (ME) MJ/kg DM of the tested rations were cal-
culated according to (MAAF, 1975) equations.

Rumen liquor: Ruminal fluid samples were taken using stomach tube be-
fore and post-feeding (0, 3 and 6 hrs) at the end of feeding trials. 'i'he sam-
ples were filtered through 3 layers of cloth cheese and directed to the deter-
mination of pH value (Hanna instruments Hi 3424 micro-computer pH
meter) immediately. Ammonia-N concentration was determined according
to Conway (1957) method, while, total VFA’S concentration were meas-

ured according to Warner (1964).

Blood Serum Metabolites: Serum total proteins (TP) were determined ac-
cording to Henry 1964, albumin according to Doumas and Blggs 1972,
urea according to Patton and Grouch (1977), Creatinine according to
Bartels (1971), cholesterol according to Watson (1960) and triglycerides
according to Bucolo and David (1973).

Statistical analysis: The data for all traits were statistically analyzed ac-
cording to Snedecor and Cochran, 1980 in one way analysis of variance
design using general linear model (GLM) procedure by computer program
of SAS (1995) as the model:

Xij=p + Ai +ejj

Where: Xij = represents observation, y = overall mean,

Ai = effect of treatments (rations) and eij = experimental error (common

error).
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RESULTS AND DISCUSSION

Chemical composition: Data in Table (2) show that, replacement of date
seeds in growing lambs diets increased CF, EE content of rations sequence
energy content and also, Ash content. This was mainly due to the high CF
(2.61 vs. 13.86%), EE (1.33 vs. 2.91%) and Ash (1.62 vs. 4.06%) contents
of date seeds and yellow corn grain, respectively. In this respect, the high
energy value of date seeds was due to primarily to its high carbohydrate
content (67-70%) and it was also higher in cell wall (NDF and ADF (75 &
57%) and cellulose (39-41%) Salem and Hegazy (1971). Since date seeds
were relatively in being a high fiber and potentially high energy feedstuffs,
result commonly are included in rations for growing lambs. Also, Al-
Youssef ef al., 1994, mention that date seeds had a high content of energy
(TDN, 73.19%).

Digestibility Coefficients and Feeding Values: Apparent digestibility coef-
ficients of CP, EE, CF and NFE of rations containing 40 and 60% DS in-
stead of yellow corn (P<0.01) increased with increasing DS levels, while
OM digestibility coefficients of control ration was lower (P<0.01) than
other experimental rations. However DM digestibility did not differ signif-

icantly among all tested rations (Table3).

Opposite results were reported in lambs by Awadalla ef al., (2002) who

pointed that, addition of. DS resulted in linear decreases in apparent digest-
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ibility coefficients of all nutrients significantly. Sabbah et al. (1997) found
a decrease in nutrients digestibility of rations fed to lactating cows in
which DS substituted YC at 100% level (20% of the concentrate feed mix-
ture). Sayeda et al. (1999) also found insignificantly lower CP and CF di-
gestibility when the rations of Friesian calves included DS as a s;lﬁstitution

of YC at 50% level.

Significant increased were observed in estimated TDN and DCP values of
40 and 60% DS rations compared to the control diet which are mainly at-
tributed to the increase in digestibility of CP and other nutrients since all
rations were iso- nitrogenous. Differences in TDN and DCP values be-
tween the control ration (P<0.01) and those of the 40, 60 and 100% DS ra-
tions were 7.75, 8.43 and 1.46% for TDN and 14.09, 2.59 and 5.86% for
DCP, respectively. The observed increase in digestibilities of the most nu- ~
trients for all the by-products diet may be attributed to its high EE content
(2.91%) compared to with EE content of yellow corn (1.33%). (Phillips et
al., 1995) concluded that increasing diet fat content encouraged digestibili-
ty coefficients of all nutrients especially CP and CF by growing lambs.
Also, the observed progress in digestibilities of most nutrients for the DS
diets may be due to its slight higher CF content (16.98%) when compared
with the control one which contained (13.05%) as explained by Khattab ef
al., (1999). These results were agreement with finding of Abou el-Naser
and El-Kerdawy (2003) mention that, feeding the growing lambs on a diet
all its components from agro-industrial by-products (35% ground date

seeds) increased significantly digestibility coefficients of DM, CP, EE and
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EE compared with those fed the commercial diet. While digestibility of CF

was significantly (P<0.01) decreased.

On the contrary El-Sayed (1994) found a decreased in DCP when replaced
half of the concentrate mixture in a control ration of sheep by DS. Also,
Sabbah ef al. (1997) mention that substitution of YC in lactating cows
diets with DS at 100% level (20% of the concentrate rru'xturé) decreased
TDN and DCP values of the diets. In addition, Sayeda ef al. (1999) found
a slight decrease in TDN of Friesian calves due to substitution of YC by
DS at 50% level, while they found a significant decrease in DCP when the
level of substitution was 100% (20% of the CFM). ’

Results in Table (3) showed that, TDN, DCP, DE and ME of DS rations
were higher (P<0.05) values than control ration, the superiority of these
records probably due to high nitrogen free extract digestibility (NFED) of
these rations more than control ration, Similar results were obtained by Eid
(1998) and Abou el-Nasr and El-Kerdawy (2003), they reported that,
lambs fed agro-industrial wastes (included 35% DS) recorded higher val-
ues of TDN or DCP compared with control group.

Feed intake: Data presented in (Table 4) iliustrated that, average daily DM
intake expressed as kg/h/d or g DM/kg W0-75 was significantly (P<0.05)
higher with lambs fed control ration than those offered other tested rations.
Data obtained in (Table 3) illustrated that, lambs fed control ration con-

sumed more than full fat seeds feed as DM, TDN and DCP. In this respect
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Daily gain and Feed Efficiency: Performance of the growing lambs is pre-
sented in (Table 4). These results indicated that, lambs fed diet containing
40 and 60% date seeds (DS) were heavier (P<0.01) by 3.91 and 8.95%
over those fed control diet, respectively. On the other hand, lar;al;s fed ra-
tion containing 100% DS showed a slightly lower final weights 0.39% rel-
ative to those received 0% DS diet {control). Lambs received 60% DS ra-
tion recorded higher (P<0.05) average daily gain (ADG) than those
received 40 and 100% DS rations or control (Table 4). Values were
{178.18, 190.91 and 160.00) vs. (161.16) gm/day for 40, 60, 100% DS and
control, respectively. In this respect, Abou El-Nasr (1985) and Abd El-
Rahman et al (2003) mentioned that Jambs fed diets containing olive pulp
and ground date palm had higher values of average daily gains than con-
trol. On the contrary Sayeda ef al., (1999) found a slight insignificant de-
crease in ADG of Friesian calves due to replacing half or all the corn of the
concentrate mixture by DS. Also, Awadalla et al. (2002) found that lambs
fed the control ration were heavier (P<0.05) by 9 and 11.9% over those fed
the rations containing date seeds with 7.5 and 15%, respectively. Same
trends were observed for total weight gain, daily gain. In this respect, Sab-
bah ef al (1997) found no significant differences in the intake of concen-
trate feed mixture intake of cows due to replacing half of the com by
ground DS. Also, Sayeda ef al. (1999) found no significant differences in
the intake of concentrate in Friesian calves due to substitution of corn with
DS. Similar findings were also reported with sheep fed 41% DS replacing

concentrate mixture (Mohamed and Salman, 1985). Concerning feed effi-
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ciency as DM and TDN/kg gain, lambs fed ration containing 60% DS
markedly performed better than those fed the other rations (Table 4). Feed
costs per kg gain, feed efficiency and economical efficiency was better
with the R2, R3 and R4 rations than control ration (Table4). In accordance
with the present results, Abou El-Nasr (1985) and Abd El-Rahman ef al
(2003) mentioned that feed and economical efficiency were improved by
using unconventional by-products in sheep rations. Also, Sajfeda et al.,
(1999) reported a slight increase in DM conversion of Friesian calves due
to replacing half or all the com of the concentrate mixture by DS. In the
contrary, Awadalla ef al. (2002) mention that feed conversion of the con-

trol Jambs followed by those fed on 10 or 20% DS rations, respectively.

Daily water consumption of lambs increased significantly {P<0.05) with
the increase in DS level in the rations. Moreover, water intake expressed as
L/kg W0.75 followed similar trend. Also, drinking water (L/kg DMI) in-
creased significantly (P<0.05) as the level of DS increased in the rations.

In accordance with the present results, Awadalla et al. (2002) on sheep.

Ruminal Parameters: Data of rumen parameters are presented in table (5).
Ruminal pH values, NH3-N and total VFA’S concentrations showed that,
using date seeds in rations of sheep had no significant effect, after 3 or 6
hrs post feeding. In this respect, Sabbah et al., (1997) pointed that, rumi-
nal pH, TVFA’S concentration were not affected by replacing 10% or 20%
date seeds instead of yellow corn grain. Moreover, increasing date seeds

level in the ration from 10 to 20% did not affect ruminal pH value. The pH
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value found to be above six which might indicate that there were no dele-
terious effect on the digestion of the roughage since rumen pH below six
was found to inhibit the activity of cellulytic bacteria (Hungate, 1966 and
Mehrez ef al., 1983). Abd el-Rahman et al. (2003) mention that, values
of NH3-N concentrations of lambs fed rations containing agro-industrial
by-products (35% olive pulp, 35% ground date seeds or 35% radicell) were

not significant between treatments at post feeding.

Nitrogen Utilization: Data in table (6) indicated that, no significant differ-
ences among the experimental treatments in the daily nitrogen intake of
lambs fed different levels of DS. %apparent N utilization (NB/NI X100)
was currently lower (P<0.05) for the control ration and the ration contain-
ing 100% DS (R4) than for other rations, while rations containing 40 and
60% DS (R2 and R3) were recorded the higher values which can be attrib-
uted mainly to higher fecal N. Similar N retention values were recorded
for the same two rations (R2 and R3). Therefore, it is suggested that lambs
can utilize N of the rations containing 40 and 60 and 100% DS more effi-
ciently by 17.3, 19.6 and 4.5% than control ration, respectively. Protein of
rations could be more efficiently utilized either with 60 or 40% DS than
100% DS or control rations. In this respect, Yousef and Fayed, 2001 and
Abou el-Nasr and El-Kerdawy (2003) came to the same conclusion with
lambs and goats fed the organic wastes feed mixture. On the contrary,
Awadalla ef al., (2002) found that lambs can utilize N of the contro] ration
more efficiently by 11.9 and 11.2% than N of rations included 10 or 20%
DS, respectively.
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Tablel: Feed composition of the experimental rations (% DM basis)

Ingredients Experimental rations

CR 40% &60% 100%

R1 R2 R3 R4
Yellow com grain 35 21 14 00
Date palm stone -—- 14 21 35
Uncorticated 30 30 30 30
cottonseed meal
Wheat bran 15 15 15 15
Rice bran 12 12 12 12
Molasses 5 5 5 5
Lime stone 2 2 2 2
Common salt 1 1 1 i
Total ingredients 100 100 100 100

Table (2): Caiculated nutrients composition and gross energy (GE*) of the main
ingredients and the experimental rations.

Item DM% Nutrients% (DM basis) GE, MVkg
OM CP CF EE NFE Ash DM
Yellow com 87.09 | 9838 | 8.14 2.61 133 | 8468 | 1.62 1.787
Date stone 91.02 |9594 | 7.82 | 13.86 | 291 | 67.29 | 4.06 1.752 -
Ration } 93.57 | 91.86 | 16.12 | 13.05 | 3.35 | 59.34 | 7.43 1.802
Ration 2 89.26 | 91.64 | 1607 | 1462 | 4.04 | 5690 | 836 1.815
Ration 3 89.53 19130 | 16.05 | 1541 | 415 | 5569 | 8.70 1.813
Ration 4 90.09 | 91.18 | 16.01 | 16.98 | 437 ; 53.82 | B.82 1.818

*GE, MJ/kg DM = 0.0226 CP + 0.0407 EE + 0.0192 CF + 0.0177 NFE (MAFF, 1975).

*GE: Calculated according to MAFF (1975), using the following equation: GE,
MJ/kg DM = 00226 CP + 0.0407 EE + 0.0192 CF + 0.0177 NFE

Table 3: Digestion coefficients and nutritive values of the experimental rations, by sheep.

Item Experimental rations
R1 (CR) R2 (40%) R3 (60%) R4 (100%) +SE
DM 63.37 63 59 6467 64.14° 1.96 NS
8M 63.02° 64,55 65.61° 61.43 1.89++
c; 55.02° 6297 64.51° 58.66° 1.06%*
EE 64.52° 67.78° 69.77° 60.28° L11%*
NFE 61.51" 56.50 57.03" 51.56° 1.04
63.77 66.26" 68.90" 63.54" 163+

Nutritive valyes;
TDN% 59.76" 64.39* 64 86" 58.89" 2 93%
DE (Ml/kg DM)* 119738 1226.45 1246.59 1168.12 )
ME (Ml/kg DM)** 98185 1005 .69 1022 20 913.92
DCPY% 887 1002 1035 9.39° 069"

*DE and **ME, calculated according 10 MAAF (1975) using equations being DE (Mi/kg DM) =

Digestible organic matter (DOM X 19) & ME (MJ/kg DM) = DE X 0.82.
a, b, ¢ and d Means with different superscripts on the same row are different at (P<0.05).
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Table 4: Performance of growing lambs fed different levels of whole full fat seeds in complete

rations.
Experimental rations
Itern Rl (CR) | RZ (40%) | R3 R4 (100°%%) + SE
(50%6)

No. of Animals 6 [ 6 6 -
Duration of trail {(days) 110 110 110 110 ——
Av. Iuitial weight (kg) Av. Final live 23.20° 22.91" 23.57" 23.15 212 NS
wt, Kg 40.910° 42 51" 44 57* 40.75° 202*
Av. Daily Gain (g) 161.20° 178.18° 190.91* 160.00° 2.47 -
Fecd consumption: i

Av Daily DM intake (£) 1350" 1400*" 1387 1360 - 3.02 %+
Av. Daily DM intake, g/kg w ® vd) £6.48" 84.08° 80.41° 84.31° 2,32 %
TDN (kg) 0.806° 0.901" 0.898* 0.801° 311 %+

DCP (g} 119° 142* 144* 1275 2.17 %
Water intake, L/h/d 2.821° 3.164% 1 3219 3.778" 024
Water inzake, L/kg w *™% 0.18" 0.19° 0.19° 0.23"° 0.14 ¢
Water imake L / kg DMI 2.09¢ 2.26° 2.32% 2.78" 023+
F lci Cy: - b b »

: 8.39 7.86 7.30 8.50" 0.57*

Kg DM/Kg gain 501" 5.06° a71"® s.01* 0.43 %
Kg TDN/Kg gain 074" 0.79* 075 0.79" 0.03 NS
K;‘?Cf'mg gain 1.085° 0.967° 0.928° 0.850° 0.14%
gaﬂfr"s"ﬂc“nﬁ Ein 2.737" 3.029* | 3.233° 2.720° L1s =
Eoonomic efficiency 1.52 2.13 2.48 2.20 0.25

a. b, c and d means with different superscripts on the sante row are differeni at (P<0.05) and (P<0.01},

respectively.

*Based on free markel prices of feed ingredients 2006, the cost of experimental rations was estimated
as the total prices of ingredients used in the concenirate feed mixture, yellow corn groin, ground date
seed and wheat siraw, being, 980, 800, 300 and 300 L.E., respectively and the price of one kg body

weight or selling, 17.0 LE

*Economic efficlency ¥ = [(A-B/B}}, where A= selling cost of obtain gain, and Bw=feeding cost of this

gain.
Table 5: Effect of the experimental rations on some ruminal par ters of lamb
i rations
li«:m RI(CR) | RZ(40% | I3 (60%) R4 (100%) * 58
PH -
Ohr* 6.80" 6 73" 672" 665" -—
3 563" 560" 5.65% 567"
6 6.54* 6.56* 6.60" 6.58°
NH3 — N (mg/100)}
Ohr* 16.33* 16.31* 16.40° 1637*
3 24.8* 25.46° 25.20" 23.27°
6 250" 24.46"° 24.80% 24.53°
Total VFA'S ( Meq/100 ml}
O+ £,53° 8.45° 84T 808*
3 10.51* 10.38"° 10.19% 918"
6 9.38" 9.561° 9.74" 8.23*

+ a. b and ¢ Means with different mpcrscriptsonthcnmeeolumnmdiﬁerem at (P<0.05).
* aficr feeding

Clinical Biochemistry: As shown in Table (7), no significant differences
among the experimental treatments in serum total protein, albumin, globulin,
creatinine, urea-N and glucose. In this respect, Sabbah ef al. (1997) mention
that, all blood serum constituents varied within narrow limits for all dietary
treatrnents. Therefore, no significant differences were observed among ani-
mals fed the different levels of date seeds in values of total protein, albumin,
globulin, urea, creatinine, and Glucose.
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_Table (6); Dietary nitrogen utilization of the experimental rations, by sheep (ghld).
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Experimental rations
Item RI{CR) | R2(40%) | R3(60%) | R4(100%) +SE
N-batance -
N. intake 3482° 35.99" 35.62° 3484° 1.32 NS
Fecal N, 13.86 12.84 1271 12.97
Urinary N. 11.11 10.93 9.08 11.57
Retained N. 9.85 11.94 12.05 10.30
Apparent N utilization' 28.29° 33.18" 33.83° 29.56° 1.03 *+
+a, b and c Means with different superscripts on the same row are different at (P<(.05).
! (N balance / N intake)
Table 7: Effect of the experimental rations on some blood serum parameters of lambs.
Experimental 1atons
Item R1(CR) | R2(40%) | R3 (60%) R4 (100%) +SE
T. Protein (g/dI) 7.61° 152" 7" 7.45" 1.68 NS
Albumin (g/dD) 3.84* int 3.75" 3.64" 2.17NS
Globulin (g/dT) 377t 3.80* 3.96° ER 3 1.05 NS
Creatinine (g/dI) 1.35% 1.13* 1.24* L16" 1.06 NS
Urea-N (g/d) 13.50* 12,96 13.20" 13.27° L07 NS
Glucose (mg/dl) 62.48"° 63.06" 63.08° 62.57° 2.04 NS

124!

“I1 13 uvwoy

+ a, b and ¢ Means with different superscripts on the same row are different at (P<0.05).
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It could be concluded that, replacing 60% of the yellow corn grain with
ground date seeds in concentrate feed mixture resulted in superior nutri-
tion, better daily gain and feed efficiency and economical efficiency, as

compared with other groups could be recommended.
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