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ABSTRACT

Thirty-two ewes belore lambing averaged 45.3 kg live body weight ( LBW) and
aged 3-4 years were divided randomly into four similar groups. The control diet (DI)
consisted of concentrate feed mixture ( CFM ) bersesm hay ( BH ) and wheat straw ,
whereas the tested groups{D2, D3,D4 )animals received the same CFM, while the BH
was substituted either by 30, 65 or 100% with chamomile cake (CC) lor D2,D3 and
D4, respectively. Animals wers fed according to NRC ( 1989) allowances for shesp.
Four digestibility trials were conducted each with three mature rams o evaluate the
nutrtive value of the experimental dlets and thalr effect on digestion coefficients,
some rumen liquor parameters were also siudled .

Results showed that the digestibility coefficlents of CP . NDF, hemlceltulose,
NFE and nulilive values (TDN , ME, angd DCP) for D2 and D3 groups were
significantly {P<0.05) improved as compared with the DI group (control). Meanwhile
propionic acid was significantly Increased with animals fed D2 diets 8s compared with
the control diel, whereas bulyric acid was decreased. As a result to the significant
improvement of digestibility and nutrltive value of D2 and D3 groups, average dally
milk yield (ADMY)™ and tolal milk yield (TMY) were significantly {P<0.05) higher as
compared with the control group. Also, Lthe average dally gain (ADG) for offspring of
D2 and D3 groups duning the period from birth up to weaning were significantly
improved as compared with D1 group, which rellects the improvement In (ADMY)
for D2 and D3 groups than D1 group. Morsover, average daily feed cost decreased
by 9.10, 19.1 and 30.0% for D2, D3 and D4, respectively as compared with control
diet , leading lo decreased feed cost /kg milk by 26.80, 30.53 and 37.02%, for D2 .
D3 and D4 , respeclively than D1 group ( control ). In conclusion, the CC could bs
successfully snd economically substitule 30 or 65% of berseem hay In ewes dlats.

Key words : Chamomile cake, berseem hay, digeslibility, nutritive value,
rumen fermentalion ,milk yield and offsprings

INTRODUCTION

Egypl have varying quanlilies of agro- industrial by — producls of good
nulrilive value which can supply valuable supplementary ingredienls (o be
vsed in animal rations. Therefore, several sludies were carried oul 10
evaluale agro- induslrial by — products to be used as non traditional feed
ingredienls and ‘o enable their better utilization a1 small farm level and al
lhe same time decrease feeding cost which are of prime importance for
livestaock development in Egypt. Aromatic plants by-products are of these
aqro- industrial  by-products, including chamomile cake (CC) which are
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available in Egypt. Chamomile cake, which remains after volatile oil
extraction, contains from 5.7 to 13.52% crude protein, 22.56 to 32.50%
crude fiber and nitrogen free extract from 32.67 to 49.42% , which lead 1o
use it as a medium quality forage Wideneki et al., ( 1998). Some studies
were conducted to evaluate supplementation of aromalic plants by- products
lo calves ralion ( Wojcik et at ., 1984), o cows ration ( Tiwari et al ., 1996)
and to sheep ralion (Djouvinov, et al ., 1997).

The aim of this study was lo evaluale the effect of pertial or
complele replacement of berseem hay (BH) with chamomile cake (CC)
on nulrient digestibilities, feeding values and production performance of
ewes. The economical evaluation of the diels was also considered.

MATERIALS AND METHODS

Thirty-two ewes at the last two months of gestation, were divided into
four similar groups (8 animals each) according to body weight, parily and milk
production during the last season at Sids Experimental Research Stafion,
Animal Production Research Institute, Agricuitural Research Center. Ewes
averaged 45.30 kg live b ody weight and aged 3-4 years . Animals of each
group were allotted at random to receive one of the four tested diets. The
control diet (D1) composed of concentrate f eed mixture ( CFM)to cover
S50% of protein and energy sllowances recommended by NRC,(1989) for
ewes (in group feeding). Restricted amount (450 g/ head / day) of berseem
hay was offered and wheat straw (WS) was fed ad. Libiturn. Three lested
diets, were formulated as D1 diet but 30, 65 or 100% of BH was replaced
by CC (on DM basis) for D2, D3 and D4 groups., respectively.  During
lactation period all ewes were mitked twice weekly by hand milking, after
removing away their offsprings the day before, to determine the average daily
milk yield for each group. Fresh water was always available and animals
were under velerinary care during the whole experimental period ( 5 months).
Feed conversion was calculated and expressed in terms of DM (g), TDN (g)
and ME (k cal } (calcutated according to MAFF, 1975) and DCP (g) required
1o produce one (kg) of milk. At the end of the work , simple economical
evaluation was calculated for the lesied diets according to the prevailing
prices of feeds during the time of the experiment .

Four dligestion trials were conducted with six heaithy mature Seidi
male sheep (average body weight 50.50 kg) (o evaluate the nulritional vatue
of the four experimental diets using, 3 sheep for each of the four digestion
trials.  Two trials were run simultaneously followed by another two. Each
trial lasted for two weeks as preliminary pearod followed by one week as
collection period. Animals of each group were allotted at random to receive
ong of the tested diets. Tested diets were formulated to cover the
maintenance requirement according lo allowances recommended by NRC,
(1989) for sheep. Animals were fed twice daily at 8.00 a.m.and 3.00 p.m.and
refusals were recorded every day. Daily feces was weighed. sampled and
analyzed. Fresh water was available and animals were under veterinary care.
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Chemical composition of ingredients used and experimental diets are
presented in Table (1). Rumen liquor samples were obtained lrom rams at 4
hours posi—-moring feeding by using rubber stomach tube. The pH values
for collecled rumen liquor samples were measured immediately and 1 ml
concentrated HCl was added 10 each the rumen liquor sample 1o stop
microbial activity, then strained through two layers of cheese cloths for
NH3-N concenuation. Filtered rumen liquor samples were sub-sampled and
kept frozen at (-20C°) for later determination of total volatile fatty acids
T.VFA's and VFA's fractions.

Chemlcal analysls

Representative samples of feeds ang faces were air dried and kept for
chemical analysis according to A.O.A.C.( 1985). Nutrienl detergent fiber
(NOF) and acid detergent fiber (ADF) were determined according to
Goering and Van Soest, (1975) and hemicellulose calculated by difference
between (NDF-ADF). The rumen liquor samples were slrained for
immeadiate determinsfion of pH value, using pH meler ( Orion research,
model 201/digital). Ammonia -N concentration was determined according to
Conway method ( 1963). The strained rumen liquor samples were prepared
for the T.VFA's according to Wamer, (1964) and VFA's fraclions analysis
using high pressure liquld chromatography ( HPLC) according to Bush el al .,
(1979) .

The data wers statistically analyzed to test the significant using one
way analysis of variance according to Snedecor and Cochran (1967).
Duncan's multiple range test was applied {0 tes! significant among means
(Duncan, 1955).

RESULTS AND DISCUSSION

Chemical analysls, digestion coefficlents and nutritive values.

The chemical analysis of ingredienls and calculaled nulrients contents
(in percentage on DM basis) of the experimental diets are presented In Table
(1). The cake (CC) had slightly lower CP, CF , NDF , hemi-cellulose and
higher ash contents as percentage compared to berseem hay (BH). used in
this study. The nutrients content of experimental diets were aimost similar in
percentage of CP , CF NFE and EE , ranged between ( 14.42 — 15.14% );

(17.76 - 19.36% ), (53.13~54.18%) and (2.21 - 2.46 % ), respeciively.
Digestiion coefficients and nulritive values for experimental diets
sre presented in Table (2). Digeslion coefficients of CP, CF. NDF,
hemiceliulose and NFE for D2 and D 3 groups, were significantly ( P<
0.05) higher as compared with thase of the control group. Meanwhile,
resulls in T able (2) showed that the digestion coefficients of different
nulrients were not significantly effected Dy BH replacement with CC for
D4 diet. The improvement ranged between 7.23-11.84%; 6.12—11.60%:
4.74 - 7.81% . 4.87-7.33% and 5.37-7.61% for CP,CF, NDF. hemi-

cellulose and NFE digeslibilily. respeclively for D2 and D3 groups.
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Table (1) : Chemical analysis of ingredients and experimental diets { %
_ on DM basis)
Chemical analysts Ingredients Experimental diets
{calculated)
CFM* BH. WS cC D1 D2 D3I D4

DM 90.41 '88.7t 91.22 8763 100 100 100 100
oM 9128 88.18 83.46 8557 89.84 89.48 89.13 88.82
CcP 1823 1228 3.9 1172 15.14 14851462 14.42
CF 10.28 29.53 43.92 2662 19.36 18.62 18.27 17.76
NOF 38.3¢ 55.32 71.14 49,26 46.73 45.23 43.52 42.27
ADF 17.87 2563 52.33 22.73 21.82 21.33 20.45 19.76
Hemi-cellulose 20.52 2569 18.81 2B.53 24.91 23.90 23.07 22.51
EE 238 186 2.04 203 221 232 238 246
NFE 60.39 44.51 33.60 4520 53.13 53.58 53.86 54.18
Ash 8.72 11.82 1654 1443 10.16 10.52 10.87 11.18

‘Concantrate feed mixture conslsted of 25% undecorrected cotton seed cake,35%
wheat bran, 30% com, 3% rice bran, 4% molasses , 2% limestone and 1% salt.

Table (2) : Dry matter intake, digestion coefficlents and nutritive values
of experimental dlets

ltem Experimental diets +#SE
D1 D2 D3 Da

Av. CFM. Inlake g / h 535 587 553 542
Av.8RH. Imakeg/h 399 264 135 -
Av. CC. Intake g/ h . 135 265 399
Av. WS, Intake g/ h 251 237 239 216 0.52
Total . DM, Intake g / h 1185 1253 1192 1157 0.37
Digestion coeffliclents
DM 58.72° 63.38° £1.52°° 60.83° 0.87
OM 62.52° 67.42° 65.36%° 64.67° 0.94
cP 63.25° 70.74° 67.82°  65.65° 1.42
CF 51.47°  57.44° 54.62"  5337° 123
NOF 68.47° 73.82° 7.7 70.72°  1.12
ADF 49.42° 51.22° 49.87° 4872° 085
Hemi-cellulose 70.28° 75.43° 73.70° 71.41° 108
£E 79.33 80.22 80.62 81.18  0.78
NFE 74.12° 79.76° 78.10° 7615 1.15
Nutritive values
TON 62.92° 68.01° 66.34%° 6476 138
*ME 9.74° 10.50° 10.18% 10.08*° 0.95
DCP §.60" 10.60° 9.92°° 9.50° 1.22

“ME cal¢ulated according to MAFF { 1975)
a.b .c Means iIn the same row having differant superscripls are significantly differant
(P<0.05)

The nutritive values expressed as TDN, ME and OCP reflect the
alteration in nutrients digeslibility. The nulritive values of D2 and D3 groups
were significanily { P<0.05) improved as compared with the control group.
On lhe mean lime, there were no significant differences between D4 group
and the ¢ ontrol group, w hich ¢ ouldbeas a result ! othe decreasing o !
nutrients intake. These results are in agreement with those reported by
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Woijcik et al. (1984) and Djouvinov, el al ., (1997) who observed thal Lhe
supplement of some aromalic planis by—products (Ocimum Bonsilicumn and
Menthor Piperits ) to sheep ration, improvad the digestibility and nuteitive
value, These results were confirmed by the findings of Wideneki et ai .
(1998) and Mchamed and Ibrahim ,(2003) who reported  tha! the
improverment in  digeslion coefficients end nulrilive vaiues with  diels
contained CC could be due !o the residual effective groups (Azulene,
Cynaroside, Umbelliferone and Niugellone) in (he chamomile cake CC .

Rumen liquor parameters

influence of feeding ihe experimental diets on pH, NH3-N, T.VFAs
and VFA's proponion of rumen liquor are presenled in Table(3). The
recorded pH values (6 -7) were within the normally funclioning rumen (Abou-
Akkada and Blackburn, 1963). Resuits in Table (3) showed that experimenta
giets did not significantly affect rumen pH values.

Table (3) : Effect of experimental diets on some rumen liquor
parameters. L o

. ____Experimental diets

items D1 D2 D3 D4
pH 8.77 6.17 6.43 6.33
Ammonia - (N mg/100mf) 27.75° 24.42° 2388 2353°
Total VFA's mq /100 mi 8.46° 1053 10.15® 964>
VFA's. proportion _
Acetic 4752 4585 4534 4482
Proplonic 2457° 2762 2643® 2572
AP rallo 1.93 1.66 1.72 1.80
Butyric 13.82° 11.46° 12.92b 13.53%
Valeric 6.66 7.08 6.83 6.73

8, b ¢ Means In the same fow having diflerent superscApts are gignificantly diiferant
(P<0.05)

Ammonia -N concentration tended to be significanlly lower (P<0.05)
as a result of the substitution of hay with CC in D2 . D3 and D4 diets lhan D1
diet . Ammonia ~-N concentration was decreased gradually s a result 10
substituting 30, 65 and 100% of BH with CC. This could be explained by the
fact that the heat treatment of CC during psacessing of oil extraction may
have caused a panial protection of prolein from d egradation in the rumen,
The NH3-N concentration values recorded for tested diets would salisty
microbial needs for N and hence maximize fermeniation in the rumen. The
optimal NH3-N concentration for maximal rates of fermentation of feeds in the
rumen, was recorded tobe 23.5 mg 1100 ml LR for concenirated diets
(Mehrez et a).,1877) and 15.20 mg /100 ml RL for roughage diets (Alvarez el
al ..1883). Also, \his agree wilh Willams and Newbld (1992) who regoried
thal the reduction of ammonia in the rumen liquor appear to be 2 result of
increased incorporation of ammonia inlo microbial protein and it was
considered a direcl resulls of slimulated microbial activity .

Regarding the total volalile (atty acids and molar proportions % of
individual VFA,s as presented in Table (3). Oata revealed thal D2 and D3
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diets, produced significantly (P<0.05) higher (T.VFA's) than D1 diet
Differences in propionic and butyric acids were significant which might be due
to the replacement of 30 and65% BHby CCwlth D2 and 03 treatments.
The D2 treatment showed the highest T.VFA's, proportion of propionic and
tha least of butyric in comparison with other groups. On the meantime, D4
group showed the (east difference conceming the values of T.VFA'S and
VFA's p roporlions compared to D1 treatmenl. These results could be
used as en indicalor for betler utillzatlon of the diel and improvement of
fermentation in the rumen.

Conceming the rank of groups according to A/P ratio indicated that
the improvement of propionic acid proporiion with replacement of BH by CC.
Consequently, the A/P ratio for the 01 group represent the highest value
foliowed by D4, D3 and finally D2, respectively. Results obtained from this
study , confirmed those of Djouvinov e! al ., (1887) ,El -Ayek, (1999) and
Mohamed and lbrahim , (2003).

Feeding trial

Data conceming milk yield (during 16 weeks) are presenled in Table
(4) and Fig (1). The milk yield MY kg / head obtained during the first 10
weeks and last 6 weeks of lactation period, were significantly (P<0.05)
higher for D2 for D3 gras compared with D1 group. Also, the MY for D4
during the first 10 weeks of lactation perlod, was significanily (P<0.05) higher
as compated with D1 group. Meanwhile , there were no significant
differences in MY between D1 and D4 groups during the iast § weeks of
lactation season. In consequences a significant differences in the total milk
yield TMY was detected between all fested groups and control group
during the 16 weeks of lactation season. Average daily milk yield (ADMY
g/fv day). almast followed the same trend. the highest value of ADMY was
recorded for D2 group . whereas the lowest value of ADMY was recorded for
D1 group.

Table (4): Effect of experimental dlets on milk yield

Items Experimental diets

D1 - D2 D3 D4
No of ewes 8 8 8 8
Av. Body W. kg 455 4533 450  45.16
Milk yield kg
First 10 weeks kg /h® 30.80° 40.60° 37.80™ 35.70°
Last 6 weeks kg/h 16.20° 20.4* 17,10° 16.40°
TMY 16 weeks kg /h 47.00° 61.00° 54.90° 52.10°
Av. Dally milk yield g
First 10 weeks g /M /d° 440° 580° 540° 510°
Last 6 weeks g/ h/d 386° 485° 407>  390™
Av. DMY (16weeks) g/h/d 420° 545° 490 465

*h = head, d= day
8 b .c Maans in tha same row having different superscripts sre significantly different
(P<0.03)

It was noticed that replacing 30 or 85% of BH with CC as a cheaper

ingredient improved ewes performance than did 04 diet ( with 100%
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replacement of CC). As a resull to the improvement of ADMY, the TMY
increased by 29.80 and 16.80% fos D2 and D3 groups, respeclively than the
control group during the w hole lactation season. These results are in
agreement  with Ihe findings by Wojcik et al. . (1984) and Tiwari et a) ..
(1896) who reponted that incorporated Ocimum bassilicum bdy-products with
tow ration improved milk yield.

Data concerning the average hody weight (ABW) and average daily
gain (ADG) for offsprings (male ang female) from birth up to the weaning are
shown in Table (5) and Fig (2).The birth weight ranged between (3.15-
3.60kg). The highest binh weight was found with tambs of D4 foliowed by
D3 groups then D2 group. The {ADG) for offspring of D2 and D3 groups from
bith up to the first month were significantly {(£<0.05) higher than ADG of
offsprings of D1 group. Alsg, the (ADG) for offsprings from first month up
to weaning age followed the same trend.

Table (5): Effact of experimental diets on average body w elght and
average dally galn for offspring

ltems Experimental diets

D1 D2 D3 D4
Birh weight , kg 315°  335°  3.40° 360%
Birth weight , kg w®’® 238 250° 250° 261°
First month w kg, 8.80°  8.10° 7.75® 7.70°
First month w kg, w®"* 430" 4.80* 465 482°
Av. daily gain g 125° 158 148  137°
Wesning w. kg, 12.50° 14.80° 13.85® 13.40°
Weaning w. kg, w*’* 665> 7558 7.8  7.00%
Av. daily gaing 140° 168°  153%  143% .

(p<0.0%5)

The improvemenl in ADG for offspring of D2 and D3 from dirth up to
weaning ., reflect ihe improvement with ADMY during the lactation period
and canfirmed that the dietary replacement of 30 or 65 % of 8K with CC hag
significant effects on average daily gam.

Data concerning the feed intake, feed efficiency and feeding cost are
shown in Table (8). It is clear that nulrieats inlake as (TON ,ME and DCP)
were  significantly (P<0.05) higher for D2 and D3 group as a result lo the
increasing ADMY than D1 group. It was noticed that 1he highest inlake of
(TON, ME and DCP ) was recorded for animais fed D2 diet, while \he {owes!
inlake of (TON ,ME and OCP } was recorded for animals fed D1 dist.

Concerning he feed efficiency , result in Table (6) revealed thal |he
valugs were 3.96, 3.17, 3.46 and 3.61 kg DM intake / kg milk, 2.50, 2.15,
2.308nd2.34 kg TON intake / kg milk, 42.38, 35.49, 36.30 and 37,7 ME
lntake / kg mitk and 448.5, 373.5, 379 and 395 g DCP intake / kg milk for
D1, D2. D3 and 04 , respectively.  The replacement of 30 or 65% BH with
CC resulled in belter feed efficiency for D2 and D3. groups by  19.95
3n6.12.63%, 14.00 and 8.0 % , 13.91and 8.8%. 11.81 and 10.0% for DM,
TDN. ME and DCP. respectiveiy. Meanwhile . the feed efficiency as DM,
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TON, ME and OCP were the lowest for D1 group. Such improvement of feed
efficiency in tested groups (D2 and D3) is malnly due lg differences in
ulilization with experimental treatments which reflect on ADMY and ADG.
However, this beneficial effect which could due to be relaled lo the BH
replacement with CC. '

Table ( 6): Effect of experimental diets on avaerage feed intake and feed

efflciency and feeding cost

Items Experimental diets
- DI D2 D3 D4
Av. body weight kg 455 4533 450 45.16
Av.daily milk yleld g 420c 5458 508ab 469
Av. Feed intake,g/d

DMI g 1665 1725 1695 1680
TON g 1048 1173 1125 1088
ME, k csl 1622 1811 1726 1693
DCP g 160 183 168 160
Feed conversion ’

Kg DM/ kg milk 3.96" 3.17° 348" 381
Kg TDON/ kg mik 250° 2.15° 230° 2.34*
Kcal ME / kg mitk 3860° 3323° 3522% 3614
Kg DCP / kg milk 0.381° 0.336" 0.343% 0.344%
Feeding cost *

Av. feed cast/ head / day LE 1.10a 1.0 089 0.77
Total feed cost during lactation pefiod LE ~ 123.2 1120 101.0 86.0
Av. feed cost / kg milk 262 184 182 165

*Market price for CFM , 8H and CC ware 700, 500 and 110 LE , respaclively .
a b .c means In the same row having differant superscripts ara significantly different

(P<0.05)

The feeding cost LE thead/ day (h/d) , was reduced as resuit {o the
replacemnen! of BH by CC and increasing this reduclion with increasing level
of CC, whereas the lowest value for feeding cosl was recorded for.D4 group.
The data in Table (6), show that the higher replacement rate was cambined
with lower faeding cost which was recorded with D4 group followed by 03
and D2 groups, respectively.

n conclusion, the replacement of 30 or 85% berseem hay (BH) with
chamomile cake (CC), as nontraditional and cheaper ingredient, could be
used successfully and economically for lactaling ewes diets which improved
animgls performance as well as decreased feeding cost. Rumen
parameters indicaled that all animals were in good healthy conditions during
the experimental period.
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