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1990Y MO0 %32 ANMAY L(DV\RIO"D 41.1 NMYY 42.1) N"ANN NANNA N JOP NYVH
,172,000 NNMIYH 119,000) ©"NI2 NPNIN DTN ,(17.1% NNIYH 5.88) MDD ToNNA NYVMDOY
POYN YV YR IRIYNNA N MIYNRYN AN DY RN .NNPAN MISY IRNWNA (NNRNNA
7PN NNIARPY IRV NN NP2
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Abstract:

Two consecutive experiments were conducted to investigate the effects of dietary
supplementation with concentrated pomegranate extract (CPE) on lactating cows. In Exp.
1, conducted during the 1* year of the project, we tested for effective dose of added CPE
on cows' voluntary intake and milk performance; in Exp. 2,conducted during the 2™ year
of the project. we measured the effects of 4% CPE addition to total mixed ration (TMR)
fed to lactating cows divided into three subgroups on udder health and milk production. In

Exp. 1, effects of 1% CPE and 4% CPE addition resulted in a 3.9% and 4.9% increase in



voluntary intake, respectively, compared to control cows. The higher intake and lower
clinical mastitis incidences in cow fed 4%, 2% and 1% CPE supplements were reflected in
a concomitant increase of 8.2%, 2.65%, and 5.4%, respectively, in average milk
production compared to control cows. Milk antioxidant activity in cows fed the CPE
supplements increased by 14.9 to 17.2% relative to control cows. In Exp. 2, 200 cows
were divided in pairs to produce three subgroups fed control TMR and three subgroups
fed 4% CPE supplement mixed in the TMR. Each of the two low somatic cell count (L-
SCC) subgroups employed 34 cows in mid-lactation. The two high somatic cell count (H-
SCC) subgroups employed 33 cows in mid-lactation, and two subgroups employed 33
cows in early lactation. The three subgroups fed CPE additive produced higher milk yield
than their respective control subgroups, their milk SCC was lower and the proportion of
H-SCC cows at the end of the experiment was reduced. Greater response to CPE addition
in milk yields was found in early lactation cows and in cows suffering from chronic
mastitis. Consequently, additional experiment with lactating cows fed 2% CPE during 6
months was conducted in Gan dairy barn. Data show that during summer the cows in the
early phase of lactation fed CPE for 6 months produced 5.56% more economically
corrected milk (ECM) than the control cows. Thus it is recommended to feed 2-4% CPE
to cows in early lactation in order to get better production and health of the cows while
enriching the milk with antioxidants.

During the 3rd year of the project we prepared silages containing mixture of fresh
pomegranate peels + soy hulls + corn silage (at proportion of 40\35\20, respectively),
ensiled in polyethylene wrapped bales. The pomegranate peels silage (PPS) was tested for
silage stability and nutritive value. The silage was preserved for 12 months outdoor
without DM losses or contamination. When the PPS was included in the TMR of lactating
cows at a level of 20% it successfully replaced corn grains +soy hulls +corn silage (at

proportion of 40\35\20, respectively), fed to the control cows.
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;25NN 2997 MAI9N PN HY ManN 29an 4% ) 2%

25N N9 YV HHY "N 4% NAVIN YV NYAVNN NR “DIIT NSY"a PINAY .1 MV mva
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nvVYNAN PNINAY (NN ANWYIN 25N) N"HNM 25NN NINNI MMT YN MNP NYIINA
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P77 TINa DNN TNR YOV DMIVIS DIDARN 40 2 NN NPIRVM PN NYPY Y Nyaps
9% pxann ‘Y% N Y R 7N) MM YW DN 25900 MPYTA LNNR IYNAD NMaY
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IRINY 793 NYXIAND 29N2 DIVITOPIRMVIRA NMINT NP»Ta (Van Soest et al. 1991) Hv nvIwN
1adnm NDF 1 ,v2°0 9mmn Yv masa mYavin np»1a (Shabtay et al. 2008 ) Y pDInRNa
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25nn MTayna ayapy adna o»ruomo RN N7 (Tilley and Terry 1963) nv'wa myw
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repeated 5 D»NYN DNMIMIN YV MNYA VY PN 5T Proc Mixed 2 SAS (1996)
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E. Coli 2 mnom ARXINI PUY NPYTa 127 IRIYNN PT-N22 9T 1INIR M0N0 THna
10%) 97PN 2% Y 1% 122PY M9 MNS Y39 ,(MRIYNN 40%) NINP2AN M2 IPIYa YISV
19910 OP PUY NPYTI BNV MION 7PN 4% 1DapY M1 Y nvaa R (MRIYNN
DTN DYTINIY 19N 0NN DR DYDY 1YY P PYN 19N INHNM NPIVIDVIRA
ARNYN 77PN 192pY N9 YW NN 25NN MNI2 NV 1IN DI 1N MIAN NRIYNNA
mIan Yv IRIYNNN NNT ANSY ,MAIaY 9”pnn NN NPDAN MDD X 1Y .NNPAN Mad
INYY RIN T IYAINY MYWAR 92070 .NNPAN M9 HY WY IMT AnIY 97N 19apw miviapa
JO0Y MPYT NP 0790 HY PO NIPN PN HY VPAR VI 2-4% LW NMNIA 17PN NADIN
2V DY IRNVNI 15-17% 2 97PN WINYYN NYHVNL ANYY 29N DIVITOPINIVIRD NN
JMpan Mo

MY PN HY 97PN NADIN 2% IR 4% LV NYAVNN NN TYND NR DTTIYN 1OR DIRINN
MY 9NN WY DYPYN DDA NIT'DI NPVMD NMINA PINA Y ,NYNNN NY Nna
2opan Hv nNMvn

SE + w2 9min 2”p\ 1) mab varnn H'van Hv moan 23900 .1 nHav

Dry matter (DM, g/kg TMR) 633 +18.9
Crude protein 165+3.3
Ether extract 48.7 +0.96
aNDFom 408 + 7.1
Hemicellulose 208 +4.1
Cellulose 145+9.3
Lignin(sa) 52.7+7.03
Forage aNDFom' 180 +7.2

In vitro DM digestibility (fraction) 0.687 +0.011

" Forage aNDFom is based on analysis of neutral detergent fiber (aNDFom) content of the
wheat silage, oat hay, corn silage and clover hay in the TMR of Experiment 1, and of the

wheat silage, oat hay, wheat straw and sunflower straw in the TMR of Experiment 2.
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Wheat, silage 100.0
Oat, hay 80.0
Wheat, straw -

Sunflower, straw -

Corn, silage 100.0
Clover, hay 23.0
Soybean, hulls 78.0
Soybean, meal solvent-extracted (450 g/kg CP) 22.0
Corn, grain ground 129.0
Barley, grain ground 87.0
Wheat, grain ground 44.0
Cottonseed, whole linted 20.0
Corn, gluten feed 96.0
Corn, distillers dried grains with solubles 89.0
Canola, meal solvent-extracted (360 g/kg CP) 38.0
Whey, solids 36.0
NaHCOs3 7.4
NaCl 6.0
CaCO; 9.0
Ca-LCFA' 14.0
Soy, molasses 17.0
Urea 4.0
Trace mineral + vitamin mixture” 0.6

'Calcium salts of long-chain fatty acids.
2Contains (g/kg DM): Zn 24, Fe 24, Cu 12.8, Mn 24, 1 1.44, Co 0.32, Se 0.32; 16,000,000 TU
Vit. A; 3,200,000 IU Vit. Ds; 48,000 IU Vit. E.
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0.19 44.9 45.0 44.5 44.2 M %9°1 150 NN
(DY\ 2" ) NRYNN
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0.49 264.8 be0.6 b60.1 b¢0.5 (%) MA91 PaSN Moy
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0.06 ®9.59 ®9.40 %9.96 °9.11 DY\MYY ,N¥719

.0.05>P H5v Mpnana 0vH a1 MNY NYMR1 0IMONN ANY MR DY e
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17V MYN N7
PN VPIIAN YV 1NYR MY TN WY DMDNAN NN

ANRY TN 250 MI9 32 YV 9931 97PN 4% NADIN YV NYHVNN NR D177 N9 PINad R
5y ,(M23 ©”N9) 1M DPVMD DIRN NNI2 NNIPAIRNN 25N M9 33 YV HHaay ,nvHnnn
325970 MNP ,0Y 90 YN MDA LPOYN NIRMII MISN MR ;12997 29NN NN

27PN NAIN RYY 592 IMIR DR 1937w M) 07N DY M9 33 1 MYYNIN

onn 25N N9 34 SV Y21 PN 2% NADIN LY NYaAvNN DR 7 nava pnab 2
MNP .NPNAY ,MAIAN MIRMA ,I1259M 29NN NN HY ,NYNNA DY 240 TYI NVHNNIN
A7pn NavIn RHYHY 991 IMIR NR YIAPY MV 34 WY

noYNRANN MPINT N9 YV 99331 97PN 2% NN SV AYAWNN NR "1 nala pnad 3
DPINYAN DY 97N MYHNRN

TON WY MVILYNIND MIIAN HV DIYINAN 1IN DIRIN 1 1YV PPTY ,NINIPON ,MRNIN
2 19201 .N7PAN NN INDIY MYHNRNY RNV 97PN 4% 0NV 9923 DI1TT NI DY 80
N9 DY 90 JYNI MY MY NONNN DN MOYYA NN HY DIPININ NI DIRIIN
n"AN NN .N7IPAN NN NNNY NPVMDA MIAY IRV 17PN 4% 90w HHaa "onT”
PNINM NYNSNNNN NINN M2NIN D) 121 ,MMT 1PN MYHYNRNN MXAP MY NNTIPN Ml
JIMT 10 M) 0707 MYYa Man MXIap NY YY noonnn

N9 DY 240 JYNI NIV MVHYIND MIAN DKV NPNAN DIYPINIIAN 1IN DRIN 3 1YAVA
n"PN NINN IR O) .NNPIAN MINA INTIYV MYYNINY IRNYIL 17PN 2% 291w HHaa 7
YT N MYYNNN NMINIAP 'MYa NRNTIPN Mva

050NN INRY DY 80 TYNA NMHN TYR 25N MIH2 MIRMAN PTTNY P37 29N NN .1 1HAY
(2”pn) DN MAYHP NN 2% NADINA H'H IMNRI IR PYN NP H*Haa "DVT” Nova

1PN NRNY P npa PN TONIS
32 32 Mo 990N
0.18 0.02 47.2° 50.2 ® (D1\M18\"p) 29N
0.19 0.02 44.4° 47.4° (DY\N19V"P) n”nn
0.27 0.61 3.47 3.51 (%) 1MV
0.01 0.40 3.03 3.06 (%) Naon
0.01 0.99 475 475 (%) TYOP5
3.9 0.48 13.2 18.0 (M9M"P) 911 HpwNa NV
39.1 0.17 280 175 10° X yXINN 0N
2.5 0.046 33.3° 21.2° 9902 M) "M DY N9
(P5STNNNN %) NONN
0.30 3 2 N9y 1POY NPYT DY M1
0.05 6° 3b OMVPI DN np‘:‘r oy na
2 0 M9 NRIYY

(P<0.05) nvuo’vvO D971 MNY NPNIRI DINONRN 1Y INIRA DY 3,b
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DORN NN MSPA 25N N1792 POYN NIRMIAT NMIRMAN STTN 12997 2HN NN .2 7HAY
DT NSI2 DY 90 TN 1IN VR (25N H"M\150,000 HYN ©”NT) NNIAI N'NYIND DPVMD
L9”pn) 02N MAHP NN 4% NAOINA Y2 INIRI IR 'PYN NP Hrhaa

17N NRNY P nx1ap n¥ap RIoTARD)
nyxinn nMpna "N

33 33 mI9 901N

0.14 0.01 35.0P 38.3° (DY\n19\W”p) 25n

0.15 0.01 35.7° 38.3° (DY\N79\"P) n"nn

0.03 0.07 3.70 3.60 (%) 1V

0.02 0.28 3.40 3.40 (%) 1a5n

0.02 0.01 4.58° 4.70° (%) TYOPY

5.09 0.45 64 54 a1 Spwna nw

(M9\"P)

3.30 0.05 79.0° 61.0° M) ©"N7 DYy Mo

%) 10N 9102

(M5nnnnn

121 0.92 683 712 D»VMD D'RN NI

D271 NYNNa

(25N Y"mrahr)

28.0 0.05 476° 368° D»VMD D'RN NI

MNDNN ToNNa

(25N Y"MraYr)

69 48 DOYIN POY YA

nYnna o'pTINa

NONN

37 45 DOYIN POY YA

NN 4101 DPTINA

1 1 1POY NPST DY M9

NN ONN2 NYp

0 1 DNI NPYT DY M9

VTIOP)

2 2 mIo NRY

(P<0.05) nvuo’vvYo D971 MNY NPNIRI DINONRN 1Y INIRA DY 3,b
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INRY DY 240 TVNL NN TVR 25N MIAT MRMAM NN TN 122977 25N NN .3 NHaY
D219 MAYHP NNN 2% NAVINA HPH2 MR IR D7 'PYN NP HH22 13 NS HOHNIN

(1"pn)
NRNY P n¥ap n1ap RITARE)
7N npna 1"
nyXmnn
34 34 DY’ 180 TY) M9 190N
(nvHNn
0.05 6 3 TY) FTYNN IRNOY NIIH
(DY 240
0.08 0.0001 46.2° 48.4° 180 2 NYXINN 25N NN
(DY\nI9\W"p) oY
0.07 0.0001 45.0° 47.5° nyxXimn n”“nn nann
(DV\N19\"p)
0.006 0.0001 3.68" 3.48° (%) 252 1MW
0.002 | 0.0001 3.11° 3.15° (%) 25n2 Ppasn
0.002 0.0001 4.75° 4.83° (%) 25na 1vPs
6.13 0.5792 236 207 D»”VMD DRN NNI
(25N Y"n\oradvR)
0.23 11 9 5yn) M) ©’n7 DY M9
(25N Y"1n\200,000
0.54 8 6 1P0Y NpPST DY M9
(N8N NPr723) NOP
0.53 8 7 n5p DY DY
0.60 23 23 man M9
(NVSnnn oY 240 TIN)
0.11 0.12 2.17 1.88 [t ain)
0.60 67.6 67.6 (%) NYMan MY
0.05 17 5 180 TIN) VP DY M9
(nvSNNN oY
0.05 21 13 7N) DN NPT DY M9
(nvYnnn oy 180
24.0 23.8 NP PN NN
(D1\N19V"N X"p)

(P<0.05) nvo’vvYO D971 MNY NPNIRI DINDNAN 1Y INIRA DY 3,b

MPIVA PN HITNIY RN HHANN 4% HV NPV 17PN NADINY MIRIN 1 NIV MRXIND
mouonNnd ARNYNI DT NI NDNIN NP HY MUYYNNI N”ANN NN 6.76% HV
NYN ARIYNN 132 RN NN DN (NNRNNA ,DV\NIO\RIN 17P 44.4 NMIYY 47.4) NNP*AN

207N NXIAPA INY 1IN
7.3% SV MAWY 1"Hn 4% NADIN NRAN (2 NHIV) DT NI MPVMDN MIHN MNIAPA
mMI9n MW 23% YV NTIYY (MNRNNA ,DV\RI9N"P 35.7 NMYY 38.3) nN"NNN Nauna
mMMN NPNI .NNP AN NNIAPY IRNWNL MDD DINA (200,000<) M2} NI DY INNY
0NN QIDY ARNYNL MDD NYNNI NYVUMDN MI9N YV PUYN Y171 MORMAIPIIN
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L(DOPIPIIPM APY) DPTINN HY NIYRMVNI-IVIR NYAVN INPA RS 17PN NavINYY INRIN
mIaY ARNWNA 7PN 1YAPY M9 MIYNYN j2IRI TP RY DYINN DYPIAIN 79010 IV
Jpran

MNMWY 1"PN 4% NADIN IRAN (DI1TT NI MDA 34) MIRMIAN MIAN MNPV I8 "R
NPVMDY 1997Y NN %32 NNPNAY L(DY\NIOWN"D 41.1 NMYY 42.1) N”NNN NN INP1A 0P
(MIRNN2 ,172,000 NNMIYY 119,000) ©"NI2 NP AT L(17.1% NMIYY 5.88) MDA ToNNa
NXIAPA POYN YV NUYP IRIYNNI IMYNVYN NMPNA DY IRXNI .NTIPAN MIAY IRNYNA
17220 NARY ARV NONN

PR MYYNN 34 YV 920N 2% YV MYV 17PNN NADINY NRIN (3 NYIV) P NI NN
5.56% 5% MPOWA PN KITAHY RN AVHNIN INRY DY 180 TYNI (VOIMNR-HY MVHNIN)
2"D 45.0 NNMYY 47.5) NMP AN MVYNN 34 H IRNWN NDNN NXIAP MID HY N”ANN NAINa
3) MDD NP2 INY 1IN ANPD ARIYNN P2 RN NN DN (MNRNN ,DP\NI9\R"AN
DTN NIRIIN Y3 YA 7PN HYaAPY PPN MYYNNI N"HNN NN NV .(MID 6 NNMYH
n1Y20) NMP AN NYIAPY RNV YR MI92 DNIN MPYTI DNVPN IPITPR YV NPNAIN
.172YY MWYN HY ND22 RXMWY 793 M1 MYIPIN MNWN D) RN Y9 (3

9PN 2% NAVINY NPNAIN NYAPN NYAVN NRXNI (12NXT-120213) 13 NHI2 47N MYHYNNI D)
77PN M1 DY\RIA”Pp 50.7 NNMIYY 51.7) NVYNNN INRY DY 90 TWNA N"HNN NN HY
mMYYnna 9”pnn navin Yv nyawnn nuxivw rxd MR R ( P<0.01 fnknna nmpam
21N NYAWN IRXNI RY N0VHNAN MPINT MI92 .p'pn MYHYNN YV N AMNS NN 97N
27N 2500 NN 5Y 97pn 2% navinb

NOMIY NR DTN DINR 1"PHN NADINY DIRIN PPN MOYYNINI "7 NHIa NYNON 1M
MIVIND MY IR M9 21N 1IN NYaAPY MYITNN 79010 DR DVPM P1INY MIan
MINIAPN MY NN N (67.5%) MYITN wHVA

NR 'NAany *13,97p2 TNINI ,MUvnn maY 97pn inn 2rna Mpvh NRIY 1Y IR DI120H
2N7ANN NN DR 99YY) 07NN DR NAnNy ,NY0YN MYRIN NvYNRIN MHNN MY
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WYY Mwvn n"g
210 NYYHYN MYN MO NMIVN

;DYPXNN DININ DY T NIV DI MR PINny 17 Nnab .1

Yw MYV HHIY VR (PN 191Y) DN MAYP PIINN YV MDA TIVH IR N1Y .2
NP2 NINA DN PPINM AN0 MAYHp , DYDY NAOYTI %N MID MIN W1°H INMINNN 20%
JP2VNIM

Y1 YDT2) DN PIINM NND MY DY TN 122MY NIV DN MY :ATIAYH MY
1909 PNYY MRV PN 199N 1NN MY MORI INNMM (MNRNNA 25\35\40 YW
R¥N1 MY MINR NN YDAR 1°0 N290Y PINN MY JUNY A¥NNNL v 9N NNo .(Vpn)
1299 N2 T D222 NIVIAN NI AYN MY 42 1 NDNA .0V NN DPIN PN DIRINNNOY
(M9 21) 9”pNN MN2 P"NNN 20% SV NPV HHIINY 7PN YV 12T 29N NNNY TMINNN
(MIRNNA 25\35\40 YW "N YON’) DN PINRNN +1M0 MAOP + DNV DN 21PN 19HNd

MY YV MYIYIN NIMAY 129 NI YY) XY NDF 2 winw nwyl .n7p2an nina 1vmmnw

.25n M193 MNONN NN
.1 19202 DIRIIN 7PN IRNNN YV 99N 29700 MIND (NNPON MRNIN

AN 25% +D01077 9P 40% N 129NNV (17pN) DN MY *NNN YV M 29970 .1 1HaY
M0 MOYHP 35% +0N

"N RIoTARD)
34.0 (%) *"n NN
54.0 ("nn %) NDF n51on
12.5 (°"Pn %) Padn nHon
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YNAN 20% N1 (37pN) DN MAYHP PINNN NN .MIAY 102RINY NN 2590 .2 1YY
12919 N0 MDY + DN PINNN +077N Y7 HY NAIYND NAYNY (1 NHYav NRI) 7PN
.NRNNA ,35%+25%+40% HY® ONYa NP 2N NINa

nMpa mn 3PN nan ("N %) 20371
0 20.0 (9”pm) DI MAHYP PrINN
7.00 0 M0 Masp
12.6 7.60 0N PIINN
8.80 8.80 nvYN NNY
8.00 8.00 noM PIRNn
20.0 12.0 01 ON
6.10 6.10 Ny NNYY
7.80 7.80 nO1 NN
7.70 7.70 1”0 NAv
2.20 2.20 nmaYy Navd
4.50 4.50 NN NHoId
2.20 2.20 79 10793
3.00 3.00 DDG
3.10 3.10 1970 D012 NYMVN NIMI MY
2.20 2.20 170 NORYIN
1.80 1.80 "N mY
0.40 0.40 IR
0.70 0.70 V1129p 2 DYTID 1.2
1.80 1.80 DYVINORITIPRN
0.10 0.10 DY0INYRITPIN D2NVN 179N

1745 102R10Y NN YW M 2590 .3 NHav

nMpa mn 2”"pn nan ("N %) Mann S M 15N
55.6 "1 NN

93.7 92.8 713718 99N NN
35.5 40.3 NDF nYon
14.8 14.9 125N nHon
6.15 5.87 MY N5ON
43.8 38.9 (n9) NIan RY MRMINA NHON
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20% MYINY MIN I0IRINY MI92 MYIPIN 11997 25NN XY 11NN NOMX 4 1Yav
DN PR 407N 1Y YV N2IYNY 1MHYNI (37pN) DN MAYHP PININN W2 ININNN
.NRNNA ,35%+25%+40% YV DN NNPAN NN 1INYY 1IN0 MaHp +

n"nY 97PN NN NP2 Nn 0”79
21 21 mA9 990N

0.16 by5.7 371 (DP\NI2AV”N 27P) PN NN

0.24 b44.2 5.7 (D1\N79\3"p) 25N nann

0.20 29.8 30.3 (DY\N79\"p) N"PN Nann

0.02 338 ®3.19 (%) 25n1 1MV

0.01 3.19 3.21 (%) 25na nadn

0.008 2116 b1.12 ("N N3MX\N"NN) PPN NXY MY’
6.50 3581 °544 (MpT) MY N7 Jon

0.80 0.66- 0.40+ (DP\NI9DI"P) 91 Hpwna NV

1.28 b65.4 4.4 (%) *"n MY

1.41 °48.0 °57.4 (%) NDF mYap)

1.38 b65.1 4.1 (%) 1a5n Moy

0.72 bs3.5 a7 (%) 12 MHYIy)

0.74 b90.2 93.1 (%) N9 MHayI

P<0.05 MpNIINT Y71 MNY NPMNI DIMDNA ATV NMRL YYD DY 2
25N MINA 3.3% I8 PN NN 5% 1978 17pNN MAI2 I (2 1H2V) NRIN 25N M9 NDNIN
MNXY MY IRIN .NNPAN MISY ARV (P"HIN) NN INVIN 25N YV IMT NaNN IR
n"AN X2 7HNN N9 YV DAVN DYINIAN DR M9 PRAIN 19IRA NIANVA NYANN
12110 MYIYIN MINY 7pN2 MY MIa0 SY 25N2 (MWD NYONa 7”95 MTIN NI
A7pn %apw nnan mina (9 nan onba mMmnay L imvw Lpadn ,NDF " Y any
VIR ,A97 MIN9 PIINNA P NINNNN2 DN MAHP INYY INNY NN T ATy
NN DN MAHP NNI) VN MMM 10% HY NYYN RY Nana 91”pnn nnav Tapnd

.11aw NDF 1 paSnn m%avaa nynan »annb 1 (4% -nina



