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Table 1. Ingredient and nutrient composition of@xmental diets (% DM)

Ingredient composition (%) Prepartum Postpartum

g P " BPC BP25 BP50 BPO BP25 BP50
Corn silage 32.7 32.7 32.7 24.7 24.7 24.7
Alfalfa hay 12.3 12.3 12.3 23.7 23.7 23.7
Barley grain 39.2 29.4 19.6 38.6 28.95 19.3
Beet pulp 0 9.8 19.6 0 9.65 19.3
Soybean meal 6.5 6.5 6.5 7 7 7
Canola meal 2 2 2 1 1 1
Cottonseed meal 2 2 0.8 0.8 0.8
Corn gluten meal 0 0 0 0.8 0.8 0.8
Sodium bicarbonate 0 0 0 0.8 0.8 0.8
Calcium carbonate 0 0 0 0.8 0.8 0.8
Dicalcium phosphate 0 0 0 0.25 0.25 0.25
Salt 0 0 0 0.25 0.25 0.25
Mineral mix? 0.6 0.6 0.6 0.8 0.8 0.8
Vitamin mix® 0.6 0.6 0.6 0.5 0.5 0.5
Anionic mix® 4.1 4.1 4.1 0 0 0

Chemical composition

NE % (Mcal/kg) 1.58 1.56 1.54 1.62 1.59 1.56
DM 47.77 48.91 48.48 54.49 54.14 54.36
CP 14.41 14.23 14.12 15.38 15.22 15.10
NDFom 36.42 37.95 39.69 33.21 35.49 36.88
ADFom 20.45 21.67 23.33 18.87 19.32 20.52
NFC 39.71 37.52 35.47 41.38 39.24 37.16
cd 1.28 1.34 1.4 0.82 0.88 0.94
P 0.35 0.32 0.3 0.39 0.36 0.34
DCAD' -74 77 -79 +260 +258 +255

@ Mineral mix: 120 mg/kg Co, 4000 mg/kg Cu, 150 neglk 800 mg/kg Fe, 10,000 mg/kg Mn, 80 mg/kg Sel an
16,000 mg/kg Zn as guaranteed by the supplier.

® Vitamin mix: 1,000,000 1U/kg vitamin A, 360,000 /gy vitamin D3, and 15000 1U/kg vitamin E as gudesa by
the supplier.

¢ Anionic mix: 23% Ca, 5.5% Mg, 7.5% Cl and 5% Syaaranteed by the supplier.

9 Predicted using Cornell Net Carbohydrate and Rr@gstem (CNCPS, v. 6.1, Cornell University, IthahlY).

® NFC calculated as 100 - (%NDF + %CP + %ether ektrébash) (NRC, 2001).

"DCAD= (Na + K)-(Cl + S) (NRC, 2001).

9BPO: 100% barley; BP25: 75% barley; BP50: 50%eyarl

3 Bman Slg o0 VY xhw Lo 3 L aud,aiss
o Gl 8 L Lol s S5 )18 50 o 7S b anslie
Gld s jobbdy B as Sljss o YE U 035
oe—zen (Voelker and Allen, 2003a-3L el s
S DMI g0, NDF l5s s b3l 6,500 lalllas
Sy sbasy «(Allen, 2000 caul ools HLai | (s clagls
G0lS B rae SThgs e o0 NDF (glgims ial33l L
Sl SalS 6l OloS o0 54 (nl JlaS Wb o
3 o o a8 juise Al do 0 B gyl 0 0 Brae
3l gl GRIFIL A (85t e oyt 555 )
Allen, 2000;) cwl guod cpbiize plo gls b le Giolej]
.(Voelker and Allen, 2003

S 2Vl T (6045 s 58 jasicr alis 553 0L
Ol 4t sban 0)ls 0z )3 35290 (She> MBI plu 4
=8 DYsmame plow 5 OIL an Cod (S5 esle
o=l g 050 Ol (65l (sl m (YL cd )b ol IS
oS el e oy ol el b 5 g amigy alie Copols
el S pUlg e adgle 5l (S5 aline 0 juise allis
(Bailoni et al., 1998; Ramanziet al., 1994 s,ls YU
(BP50) 6, > o 9 jaris allis e 253l L ol ol
Ol 4S50 (o o gee) O ()l 5
o olaeSl Ol gime o Rl amis jo b oo
)90 =l 9 00 4eSih 0)lg0 (8L Slrons 1S S 25
15 OMI) Sz oole Gpan 2alS )5 Lol 516 Yoo
4 (Voelker and Allen, 2003ays— a_alg> Lo ool



O-IMDNYAY Sol/pgw o ledfp oz Jlo ol oladgs Clados

22 -

18

14

10 1

Dry matter Intake (Kg/day)

'ﬁ T T T T T
-21 -18 -15 -12 9 -6 -3

0

3 6 9 1 15

Day relative to calving

Fig. 1. Daily pre and postpartum DMI for cows featley-based diet without beet pulp (BP0), 25% afdyagrain in
the control ration was replaced by beet pulp (BR2E) 50% of barley grain in the control ration weyslaced by beet
pulp (BP50).
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Table 2.Effects of substituting barley grain with beet palpDMI, El, BW, NEB and ruminal pH in transitiomidy

COwWSs

Treatments
Item BPO BP25 BP50 SEM P-valué
Prepartum
DMI, kg/d 12.49 13.64 13.56 0.16 0.0001
DMI % of BW? 1.55 1.87 2.0T 0.03 0.0001
Change in DMI, % of BW -19.5 -5.22 -21.27 7.95 0.3
Energy intake, Mcal/kg 19.49 21.27 21.16 0.25 0.0001
Ruminal pH 6.09 6.18 6.13 0.06 0.63
Postpartum
DMI, kg/d 15.82 17.22 14.97 0.23 0.0001
DMI, % of BW 2.38 2.60 2.37° 0.04 0.0001
Energy intake, Mcal/d 25.87 27.58 23.53 0.38 0.0001
BW, kg 665.9 665.84 648.29 9.71 0.33
BW Changé % -10.04 -7.10 -9.38 1.41 0.3
Back fat thickness 24.29 23.23 23.26 0.83 0.59
NEB,’ Mcal/d -12.27 -10.56 -12.45 1.03 0.36
Ruminal pH 5.7% 6.25 6.0 0.11 0.05

Treatments: BPO = barley-based diet without belt, P25 = 25% substitution of barley with beetqyuBP50 =
50% substitution of barley with beet pulp.

2Means within a row that do not have a common supiptsare significantly different.

®Change in DMI expressed as percentage of BW frd@ through d 1 before parturition

“BW change was from d 1 to d 24 postpartum

*Net energy balance: calculated based on NRC (2@asstpartum NEB = (DMI x NEdiet) - [(0.08 x BW*"™) +
((0.0929 x %Fat + 0.0563 x %Protein + 0.0395 x %hs&) x milk yield)].

Jisl 0,98 30 (gdse dlge (5ol pan ol 5 g ails b wid joise dla 2035 50 - Jeus
Table 3.Effects of substituting barley grain with beet palpapparent nutrient digestibility in transitioaily cows

Treatments
Item BPO BP25 BP50 SEM P-value
Prepartum
Dry Matter (%) 60.63 57.22 61.85 3.58 0.66
Organic Matter (%) 63.54 60.99 65.97 3.88 0.67
Crude Protein (%) 57.94 56.34 57.23 4.45 0.97
Neutral Detergent Fiber (%) 50.28 45.37 49.04 14.6 0.78
Acid Detergent Fiber (%) 44.72 40.23 43.55 5.53 .860
Postpartum
Dry Matter (%) 63.19 64.33 69.63 2.46 0.17
Organic Matter (%) 64.90 65.93 71.45 2.64 0.19
Crude Protein (%) 62.34 60.19 66.34 3.19 0.40
Neutral Detergent Fiber (%) 43.35 50.15 54.31 43.9 0.16
Acid Detergent Fiber (%) 34.13 45.74 47.22 4.76 .120

Treatments: BP0 = barley-based diet without be&, P25 = 25% substitution of barley with beetmuBP50 =
50% substitution of barley with beet pulp.
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Table 4.Effects of substituting barley grain with beet polpfeed intake pattern (% DM of each sieves) and
24h post feeding in transition dairy cows

Treatments
ltem BPO BP25 BP50 SEM P-value€
Prepartum
>19 mm (%)
0 h post feeding 12.26 9.89 12.81 1.01 0.13
24 h post feeding (ort) 9.42 20.24 13.4%" 2.14 0.05
8t019 mm (%)
0 h post feeding 24.30 21.22 22.25 1.35 0.26
24 h post feeding (ort) 22.77 25.65 21.20 1.43 40.1
1.18to 8 mm (%)
0 h post feeding 45.62 49.69 46.88 1.43 0.16
24 h post feeding (ort) 50.38a 38.51b 47.67a 2.27 0.01
<1.18 mm (%)
0 h post feeding 17.55 18.96 17.55 0.81 0.39
24 h post feeding (ort) 17.43 15.60 17.68 1.47 00.6
Postpartum
>19 mm (%)
0 h post feeding 8.63 9.60 7.58 0.77 0.17
24 h post feeding (ort) 14.30 14.37 15.25 3.43 70.9
8t019 mm (%)
0 h post feeding 22.87 22.85 21.95 0.86 0.69
24 h post feeding (ort) 24.12 24.75 22.42 2.62 00.8
1.18to 8 mm (%)
0 h post feeding 48.13 49.41 50.63 1.07 0.25
24 h post feeding (ort) 45.16 44.03 45.43 4.30 70.9
<1.18 mm (%)
0 h post feeding 20.28 18.06 19.69 0.80 0.15
24 h post feeding (ort) 16.88 17.19 17.94 1.60 80.8

Treatments: BP0 = barley-based diet without be&, P25 = 25% substitution of barley with beetmuBP50 =
50% substitution of barley with beet pulp.
“Means within a row that do not have a common supiptsare significantly different.
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Table 5.Effects of substitution barley grain with beet polpsorting activityin transition dairy cows

Treatments

ltem BPO BP25 BP50 SEM P-value
Prepartum

>19 mm (%) 102.74 90.32 94.88 4.07 0.13
8 to 19 mm (%) 99.64 95.79 97.43 1.79 0.32
1.18 to 8 mm (%) 97.9b 102.78a 101.15ab 1.26 0.05
<1.18 mm (%) 98.00 101.78 101.25 1.45 0.17
Postpartum

>19 mm (%) 93.09 98.58 96.13 5.77 0.80
8 to 19 mm (%) 99.14 100.13 100.75 1.48 0.74
1.18 to 8 mm (%) 101.05 100.20 100.05 1.05 0.77
<1.18 mm (%) 101.81 99.74 100.30 1.06 0.36

Treatments: BP0 = barley-based diet without be&, P25 = 25% substitution of barley with beetmuBP50 =
50% substitution of barley with beet pulp.

2Means within a row that do not have a common supiptsare significantly different.

3Values equal to 100% indicate no sorting, <100%cee selective refusals (sorting against) and $4tdicate
preferential consumption (sorting for). (Kahyanal., 2013)



wSlgr o opbiide soglS o, o S, slaclong S Colaie conle )...:L oK 5 (58] jenlds daxl \e.

VAY Slio aSs mulo PH (5 2503l 5 250l s slae ) po cSaSS Byme ATAY o (ig,05 5 .& Sby5 ol ol el

(olkkol) Kl g3 oty oDl 03T ol8ils « ald pole 1o g slo (5,5l (8 o 0,558 NAY
Allen M. S. 2000. Effects of diet on short-term ukgion of feed intake by lactating dairy cattleuthal of Dairy
Science, 83: 1598-1624.
American Society of Agricultural Engineers (ASAHP95. Method of determining and expressing fineradsteed
material by sieving. pp. 461 in ASAE Standards 1995AE, St. Joseph, MI.
Bailoni L., Ramanzin M., Simonetto A., Oblakov Nschiavon S. and Bittante G. 1998. The effect ofvitno
fermentation on specific gravity and sedimentaticzasurements of forage particles. Journal of Ani8aénce, 76:
3095-3103.
Beckman J. L. and Weiss W. P. 2005. Nutrient dib#ity of diets with different fiber to starch ra8 when fed to
lactating dairy cows. Journal of Dairy Science, B815-1023.
Broderick G. A., Luchini N. D., Reynal S. M., Varga A. and Ishle V. A. 2008. Effect on productiohreplacing
dietary starch with sucrose in lactating dairy codesirnal of Dairy Science, 91: 4801-4810.
Calsamiglia S., Blanch M., Ferret A. and Moya D120Is subacute ruminal acidosis a pH related proBlCauses and

tools for its control. Animal Feed Science and Tredbgy, 172: 42—-45.

Clark P. W. and Armentano L. E. 1997. Influencepafticle size on the effectiveness of beet pulerfitdournal of
Dairy Science, 80: 898-904.

Dann H. M., Carter M. P., Cotanch K. W., Ballard¥.and Grant R. J. 2007. Effect of partial reptaest of forage
neutral detergent fiber with by-product neutraletdlgént fiber in close-up diets on periparturientfgenance of dairy
cows. Journal of Dairy Science, 90: 1789-1801.

Goff J. P. and Horst R. L. 1997. Physiological des1at parturition and their relationship to metigbdisorders.
Journal of Dairy Science, 80: 1260-1268.

Gozho G. N., Plaizier J. C., Krause D. O., KennédyD. and Wittenberg K. M. 2005. Subacute rumineidasis
induces ruminal lipopolysaccharide endotoxin redeaisd triggers an inflammatory response. JournBladfy Science,
88: 1399-1403.

Grummer R. R. 1995. Impact of changes in organtdent metabolism on feeding the transition daioyvs. Journal of
Animal Science, 73: 2820-2833.

Hayirli A. and Grummer R. R. 2004. Factors affegtidry matter intake prepartum in relationship tmlegy of
peripartum lipid-related metabolic disorders; Aiesv. Canadian Journal of Animal Science, 84: 337-34

Kahyani A., Ghorbani G. R., Khorvash M., Nasroll&hiM. and Beauchemin K. A. 2013. Effects of aldifiy particle
size in high-concentrate diets supplemented witbaturated fat: Chewing behavior, total-tract didpdgt, and milk
production of dairy cows. Journal of Dairy Scien@é; 1-10.

Kononoff, P. J., Heinrichs A. J. and Lehman H. A02. The effect of corn silage particle size oringabehavior,
chewing activities, and rumen fermentation in lintadairy cows. Journal of Dairy Science, 86: 3333563.

Mahjoubi E., Amanlou H., Zahmatkesh D., Ghelich Khisl. and Aghaziarati N. 2009. Use of beet pulp as a
replacement for barley grain to manage body camiscore in over-conditioned late lactation cowsimndal Feed
Science and Technology, 153: 60-67.

Marounek M., Bartos S. and Brezina P. 1985. Faciofisiencing the production of volatile fatty acidsom
hemicellulose, pectin and starch by mixed cultufe reamen microorganisms. Z. Tierphysiol. Tierernahg.
Futtermittelkde, 53: 50-58.

Moallema U., Bruckentala |. and Sklanb D. 2004 eEffof feeding pregnant and non-lactating dairy £aeveupplement
containing a high proportion of non-structural adrpdrates on post-partum production and peripartlood
metabolites. Animal Feed Science and Technolog§; 185-195.

Nasrollahi S. M., Khorvash M., Ghorbani G. R., Teim-Yansari A., Zali A. and Zebeli Q. 2012. Grédammentability
and marginal changes in forage particle size maedldigestive processes, and nutrient intake irydaiws. Animal,
6: 1237-1245.

National Research Council. 2001. Nutrient requiretsieof dairy cattle, (7 ed.). National Academic Science,
Washington, DC, USA.

Paton L. J., Beauchemin K. A., Veira D. M. and Keyserlingk M. A. G. 2006. Use of sodium bicarb@naiffered
free choice or blended into the ration, to reduee tisk of ruminal acidosis in cattle. Canadianrdalof Animal
Science, 86: 429-437.

Poldkoval K., Kudrnal V., Kode$ A., Eko B. and Mudik Z. 2010. Non-structural carbohydrates in theitiah of
high-yielding dairy cows during a transition peri@kech Journal of Animal Science, 55: 468—-478.

Ramanzin M., Bailoni L. and Bittante G. 1994. Sdlithy water-holding capacity, and specific graviby different
concentrates. Journal of Dairy Science, 77: 774-781

SAS Institute. 2002. SAS User’s Guide: Statistitsrsion 9.1. SAS Institute Inc., Cary, NC.

Schréder U. J. and Staufenbiel R. 2006. Invitedesgv methods to determine body fat reserves indtiey cowwith
special regard to ultrasonographic measuremenrdaifht thickness. Journal of Dairy Science, 89:41-1



V) OV IYRF 5ublage o ladlp ez Jlo ol Slady Slivios

Strobel H. J. and Russell J. B. 1986. Effect ofaidl energy spilling on bacterial protein synthésiscarbohydrate-
limited cultures of mixed rumen bacteria. JourrfdDairy Science, 69: 2941-2947.

Teimouri Yansari A., Valizadeh R., Naserian A., Btansen D. A., Yu P. and Shahroodi F. E. 2004ed&éf of alfalfa
particle size and specific gravity on chewing atfivdigestibility, and performance of Holstein dacows. Journal of
Dairy Science, 87: 3912-3924.

Van Keulen V. and Young B. H. 1977. Evaluation ofdainsoluble ash as natural marker in ruminanesitpility

studies. Journal of Animal Science, 26: 119-135.

Vernon R. G. 2005. Lipid metabolism during lactatioa review of adipose tissue-liver interactionsd ahe

development of fatty liver. Journal of Dairy Resdar72(04): 460-469.

Voelker J. A. and Allen M. S. 2003a. Pelleted badp substituted for high moisture corn: 1. Effeotsfeed intake
chewing behavior, and milk production of lactatatejry cows. Journal of Dairy Science, 86: 3542-3552

Voelker J. A. and Allen M. S. 2003b. Pelleted bpelp substituted for high-moisture corn: 3. Effects ruminal

fermentation, pH, and microbial protein efficierinylactating dairy cows. Journal of Dairy Scieng6é; 3562-3570.



Animal Production Research
Vol. 4, No. 3, 2015 (1-12) T

University of Guilan

Effects of inclusion of neutral detergent soluble fiber sourcesin diets
of Holstein cows on feed intake, energy balance, digestibility and
feeding behavior during thetransition period

A. Shahmoradi’, M. Alikhani?, A. Riasi?, G. R. Ghorbani®, N. Naderi*

1. Ph.D. student, Department of Animal Sciencepfgaof Agricultural Sciences, Isfahan UniversitiyTechnology, Iran

2. Associate professor in the Department of AniSw@énce, Faculty of Agricultural Sciences, Isfakbmiversity of Technology, Iran
3. Professor in the Department of Animal Scieneguity of Agricultural Sciences, Isfahan UniversifyTechnology, Iran

4. Graduated M. Sc. student, Department of Aninc&i&e, Faculty of Agricultural Sciences, Isfahamvdrsity of Technology, Iran

(Received: 22-11-2014 — Accepted: 27-5-2015)

Abstract

This study examined the effect of replacing dietaegt pulp with (BP) with barley in the diet of tattng cows on
energy balance, feed intake, digestibility and fegdehavior during the transition perid2¥4 multi-parity Holstein
cows, within 28 d relative to parturition up to d24 of lactation were tested. Cows were assignadomaly to three
dietary treatments containing before and afteringlwespectively, were as follows: 1) Control (¥w®arley), 2) 75%
barley +25% BP, and 3) 50% barley + 50%. BRring the pre and postpartum period, daily femdke and energy
intake was highest in 25% BP treatmept< 0.0001). Dry matter intake as percentage of B¥¢ wighest in 50 and
25% beet pulp ¥ < 0.0001) before and after calving, respectivépparent digestibility of nutrients were not
significantly different between treatments befonel after calving. In postpartum, ruminal pH was éstvin cows fed
control diets P > 0.05). Before calving, cows sorted in favor afge particles (>19.0 mmpP (< 0.05) and against of
short particles (>1.18 mmP(< 0.01) when fed diets without BP (Control). Oesults indicate that replacing 25%
barley with BP in diets of transition cows improvgerformance and rumen health.
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