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Article Info ABSTRACT
Article type: Background and objectives: Increasing dietary concentrate level is a
common diet-formulation approach to maximize dairy cow performance.
However, strategies that reduced inclusion of corn and barley grains in
diets may improve cow profitability if cow performance is not reduced.
Using of forage fibre source in high producing dairy cow diets may limited
feed intake as a result of the gastrointestinal tract distention. Therefore, our
objective was to investigate of the effect of feeding sugar beet pulp in high
producing dairy cow diets replaced for corn and barley grain. We
Article history: hypothesized that replacing the corn and barley grain with sugar beet pulps
is a method to reducing grains level and negative effects of high starch
diets.

Materials and Methods: Eight second parity Holstein dairy cows (62 +2
DIM and milk production: 54 + 1.2 kg / day) were used in a replicated 4x4
Latin square design with a 2x2 factorial arrangement of 2 grain sources
(corn or barley grain) and 2 levels of BP inclusion (5 or 15% of DM) in the
diet with 21 d periods (15 d for diet adaptation and 6 d for sampling and

Keywords: data collection). Diets were formulated using the Cornell Net
Barley grain Carbohydrate and Protein System (version5.0). All samples were analyzed
ggir:‘ygggw in triplicate for CP, ether extract (EE), ash, NDF and Non-fibrous

carbohydrate component. For three consecutive days between d 17 to 19 of
the study, TMR and orts were collected daily for determination of particle
size. Feeding behavior were monitored visually for a 24-h (every 5 min)
period. On day 20 of each period, blood samples (7 ml) were collected at
4 h after the a.m. feeding via the coccygeal vein.

Sugar beet pulp

Results: N intake was greater for cows receiving corn compared with
barley grain based diets, (p<0.05), as well as, cows fed corn based diets
had higher (P<0.05) N efficiency than those fed barley based diets. The
result of this experiment data showed that cows receiving corn based diet
had greater milk and urinary N excretion compared with barley based diet
(p<0.05). Rumination bout (no/day) was greater for corn compared to
barley-based diets. Also, Cows fed corn based diets had greater rumination
and chewing time per kg of NDF intake. Feeding time as minutes per unit
of NDF intakes tended to be greater in corn-based diets (P<0.1). Results
demonstrate that cows consuming corn based diets increase the
partitioning of energy into milk (P<0.05). The backfat thickness of cows




was influenced by the interactions of treatments, with an increase in the
level of beet pulp in corn based treatments leading to an increase in backfat
thickness (P < 0.05). Furthermore, substituting barley grain with beet pulp
resulted in an increased energy flow towards milk production, whereas this
effect was not observed in treatments based on corn grain (P<0.05).

Conclusion: Results of this study show that reducing dietary starch
content by a partial replacement of dietary corn and barley grain with
sugar beet pulp has no adverse effects of high-yielding cow. Also,
Nitrogen Metabolism and Meal patterns increased in corn-based diets.
dietary treatment did not affect blood metabolites, and corn based diets
increase the partitioning of energy into milk.
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1. Non forage fiber sources (NFFS)
2. Neutral detergent fiber (NDF)
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Table 1. Ingredients of experimental diets (dry matter percentage basis)

(Diets) a3l glajlos

(Com) .2 (Barley) -~ Sugar beet pulp level

15% 5% 15% 5%
175 175 175 175 Alfalfa hay S ami g e
175 175 175 175 Corn silage 53 5Ok

00 00 25.7 35.7 Ground barley grain sl Sl g 4l
25 35 00 00 Ground corn grain ol Sl 3 wils
15 5 15 5 Beet pulp R
135 13.6 121 121 Soybean meal b s dlls

2 1.9 2.7 2.7 Fat powder* Lo
25 2.5 25 25 Meat meal S

4 4 4 4 Whole cottonseed bl ls asy

1 1 1 1 Sodium — Bicarbonate et Dl S

1 1 1 1 Calcium — Carbonate S ol S
0.33 0.33 0.33 0.33 salt S
0.67 0.67 0.67 0.67 M'”%rfgr;q‘i’)'(tzam'” s = ns oS

55 4 LAY dops o /F 5 CNA Ao 31 BN 10,30 C VP Ao s VD (S5 A3 840 Wb o 5l 26 CLE:0 o o

Fat powder C16:0-enriched palm fat contained 99.5% total, 73.5% C16:0, 5% C18:0, 10%C18:1, and 0.3%C18:2,
respectively

.....

(ot A3 /T IS Ao /Y s Ao pn VE Y (S o3 0D (gl sl s 5 Gdee oS
E coelus p S5hS o Medl o ds5000 00 s 5Dl 0 S kS 55 Ml o as s ¥R Al

Mineral and vitamin premix contained 0.5% Ca, 1.60% Zn, 0.012% Co, 0.40% Cu, 1,300,000 1U/kg of vitamin A,
360,000 IU/kg of vitamin D, and 15,000 1U/kg of vitamin E
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Table 2. Chemical compositions of experimental diets (dry matter percentage basis)

(Diets) L zbl slales

S osls
(Corn)3 (Barley) - Sugar beet pulp level ) .
A e AlE o
15% 5% 15% 5%
46.7 46.4 47.0 46.7 DM, % of as fed percentage ol 48 I sho s (S esle
9.3 10.0 9.4 10.3 Ash A
31.9 28.3 34.7 32.2 NDF ek g3 55 Jlenel U
DM degradability St o3l (s 42
30.98 34.84 40.12 4332 4h cela ¥
41.93 4453 56.89  59.32 6h sl ?
52.48 55.72 61.73  64.36 8h ela A
2t ey pd o Jshseal LI
234 19.8 26.7 23.6 uNDF30h '/
SIS 4S5 e T el 5y ol
('.@ JL} oy g )3 J}l?u‘l; ~_9L:.H
11.3 9.9 12.7 11.2 UNDF288h »
GOMS anS 5l s YA Celi js onlis
20.3 184 21.2 19.6 ADF Gl oy 5555 Uyl LI
16.5 16.5 16.4 16.5 CP P S
229 29.6 19.5 24.7 Starch i
N (P gl S5
1.64 1.65 1.64 1.65 NE_, Mcal/kg

0SS b s K

1- Calculated from NRC (2001)
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1- Pars Azmoon Co., Tehran, Iran
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Table 3. Effects of dietary treatments on nitrogen metabolism lactating dairy cow.

n_;)‘: _;&; llas (Diets) &'ﬁbj slales
P-value
( ) 2l Corn) =3 (Barley) ;> e el
Lol sk (5 Se ikl
G xBP BP G SEM? 15%BP 5% BP 15%BP 5% BP
EM

064 072 0.03 6.75 304 309

0.8 0.25 0.05 24.6 609.6 637.1

022 088 0.75 11.8 495 483

065 074 0.03 5.17 217 220

022 088 0.75 10.9 217 229

021 087 0.78 151 305 321

064 074 0.03 5.17 217 221

0.1 098 041 15.06 389 368

IS 058 b s

294 292 oS kS
Apparent N efficiency, g/kg
355105 B ran 05558

5748 5924
Intake of N, g/d
595 50 8,8 wdd cods 05 0
479 493 232 27 T
Absorbed, N g/d
Eating o, =
209 208 5a0 /058 e 0355
Milk N, g/d
5 acas.
234 219 300108 e GeeSS OJs A0
Predicted fecal N, g/d
PSS Jp S g e 0355
328 307 b an 0535
Fecal N, g/kg N intake
. /“1‘51 . MQ:, e
209 208 522105 2 e 0508
Predicted urine N, g/d
rﬁ,g/rﬁub;\@?@aoj;,:g
378 400 Fran a5
Predicted urine N, g/kg
N intake

1- SEM= Standard Error of the Means

Sle 3 Itk gl -

(a5 iy i pebas ol 3 ) iz =GXBP «(as,510 50 o) A8 ek Al =BP (3 il s ) ool =G-v
2- G= Grain (Barley vs. Corn); BP= sugar beet pulp (5 vs. 15 %); G x BP= interaction (Grain vs. sugar beet pulp)

S sl gladis i, 6K 5 bl glasles ST —Fdsas
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Table 4. Effects of dietary treatments on feeding behavior pattern of lactating dairy cows.

Yé)i.s e (Diets) J.f..lb:)‘] slasles
(P-value) 2 S
+ e (Corn) &3 (Barley) .- sla bl
_ ol (g Sl
GxBP  BP G ke 15%BP 5% BP 15%BP 5% BP
SEM!
Ruminating i,z
39y o3 Slads sluws
0.86 0.49 0.02 0.72 13.9 145 12.1 125
Bout, no/day
047 011  0.22 1.60 30.7 29.2 33.9 30.1 it I
Length,min/meal
Lods s o alols
0.59 0.87 0.04 4.83 75.2 718 83 84.9 o
Interval, min
SUI eSS S5k ks
0.19 0.1 0.01 1.95 48.2 53.4 45.7 46.2 min/kg of x> o,
NDF
Eating os, >
390 o Slads slaws
0.77 0.31 0.88 0.96 13.1 12.0 13 12.4
Bout, no/day
059 090 071 203 233 24.4 236 229 e ade
Length,min/meal
Lhe.k&j O PIES
0.39 0.1 0.64 7.64 96.5 103 935 113 )
Interval, min
0.57 0.46 0.79 0.007 0.094 0.094 0.090 0.096 . &
Rate, kg of DM/ min
ode 5 oIl
0.59 0.08 0.74 0.18 2.19 2.38 2.05 2.42 ]
Meal Size, kg/meal
S eSS L aads
0.34 0.19 0.06 1.83 34.3 38.0 32.6 33.2 min/kg of = o5
NDF
Total chewing o 5 IS
Say o Sleds sl
0.93 0.79 0.22 1.39 27.0 26.5 25.1 249
Bout, no/day
073 094 0.62 1.35 27.3 27.7 28.3 28.1 utas J5
Length,min/meal
Lha.)&) O ol
0.18 0.73 0.93 151 30.9 32.5 33.1 30.5 ]
Interval, min
RPN NEPTIVER
0.13 0.05 <0.01 2.94 82.5 91.4 78.3 79.5 ) )
S ey s
1- SEM= Standard Error of the . Sl slnkal gl )

(W8 iy S o ol 3 M) foline i =GXBP «(as,310 50 ) A3 s U =BP (3 1y e ) oo =G -v

2- G= Grain (Barley vs. Corn); BP=sugar beet pulp (5 vs. 15 %); G x BP= interaction (Grain vs. sugar beet pulp)
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St sl L 5 sdu i e slasles 36 -0 Ui
Table 5. Effect of dietary treatment on energy partitioning of lactating dairy cows
(Diets) 2T slalos

> et sle bl
(P-value) Sols e st (Corn) =, (Barley) ,~ it el
BP*G BP G 15%BP 5% BP 15%BP 5% BP
65}'1(’-&“‘3
Energy Partitioning ,Mcal/d
e S
011 065 0.02 0.75 28.10 28.47 27.64 26.06 o
milk yield
EEVREET)
071 052 097 0.21 0.43 0.78 0.5 0.69 .
body weight
T
037 021 079 157 193 258 0.52 3.36 N
energy balance
0L Oy Ol s
body weight change
b e ol
023 065 086 242 425 2.35 0.87 4.93 _ S e
body weight change(kg)
b o s s o s
019 052 052 006 016 011 0.03 0.16 [ S
BCS* change
Sl G pves
0.05 021 0.36 0.33 1.50 0.37 0.50 0.75 . T
BFT" change(mm)
SEM= Standard Error of the Means.. Sl 3l glast

(U3 i s o il 5> M) iz 31 =GXBP 140,510 50 mhaw) 03 sty i =BP (e ol 53 2) o =6

G= Grain (Barley vs. Corn); BP=sugar beet pulp (5 vs. 15 %); G x BP= interaction (Grain vs. sugar beet pulp)

S s S el oI slales 3T —F dsax
Table 6. Effect of dietary treatment on blood metabolites of lactating dairy cows

Tl as las (Diets) a1 slajlas
(P-value)? 3 It (Corn) =3 (Barley) ;- wle bl
‘Sl 0 o (5 Sl
GxBP BP o | 15% 54, gp 15%BP  5%BP
SEM BP
S plze (glaazinl
Metabolic parameters
033 009 065 2.07 56.8 62.6 58.0 59.6 Glucose,mg/dl . 5" ;8
099 013 08 0.14 7.34 7.56 7.37 7.60 Ji""“'f”’
Total protein,g/dl
083 039 083 0.15 4.15 431 4.21 431 Globulin,g/dl ¢ s 57
0.6 0.13 0091 0.06 3.18 3.25 3.16 3.28 Albumin,g/dl 3 5,8
. g . T
075 095 0.97 1.31 1.33 1.33 1.31 “’J”_K o) _
Albumin:Globulin
067 056 072 1937 258 271 268 270 el
Cholesterol,mg/dl
Sl g (oS 5ol
049 096 056 0.09 0.75 0.68 0.74 0.8 _
BHBA, mmol/Lit
SEM= Standard Error of the Means obe s,k glas

(U3 iy U o ol 53 OOE) blize 31 =GXBP 1(00,310 50 law) 43 juiasy s =BP ()3 5 s 2) o3e =G
G= Grain (Barley vs. Corn); BP=sugar beet pulp (5 vs. 15 %); G x BP= interaction (Grain vs. sugar beet pulp)
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Table 7. Pearson correlation coefficients for nutrients intake and feeding behavior

Milk oS Milk e
Pro(kg)  pro(w)  fat(kg)  Fat (%)

ol e o Peprry
FCM %(kg)  Milk yield

v

0.46*** 0.01 0.51*** 0.25

0.48*** 0.10 0.40** 0.16
0.38** 0.13 0.21 0.02
0.23 -0.26* 0.36** 0.18
0.46*** 0.01 0.51*** 0.25
0.17 0.10 0.15 0.08
0.13 -0.16 0.41** 0.30*

0.55%+ 0.42%* DMI i e oS5 ol
0.46%% 0.42% Pef Sldons S S e
NFC intake
0.32* Starch intake «.ls (s
027 é}adﬁ}.ﬂ)éd‘}lxnbdg‘djw
' NDF intake
055 0.42%+ A et 2 Gt Sl S
' ' Forage NDF intake i« Je
Y ey 58 3 Jslomeli U 5 s
013 peNDF2s_intake sl
0.16 T s ey 55 50 el U5 e

PeNDF3_intake s

Sl Olgeay /20 Y SPS /e k;Jl:J'MCE.«L;LguAhAlJ /o) Gesese) Sls me Ddd 4 slews Olge 4 P70 6):6'”6]4.»\.“5&4&@
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S S B s ool e 4 Ll Olssw

Correlation coefficients were very high significant (***) at 0.001, high significant (**) at 0.001<P<0.01,
significant (*) at 0.01 < p <0.05 and tend to significant at p < 0.10).
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