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Table 1- Components of the rations before and after calving (Dry matter percentage)

Ol ) Jss ol 5 an
After calving Before calving
s -7 s, Yo A7 o s -7 derve  osedere
Rr JNGE BY RPN eI B iy S Hnaa K5 sl) a8
. Lol L
(S55555)  (ombSinad) (Y Soiad) (Sss58)  (oweseas) o
beet pulp 70 25 7beet pulp beet pulp 750 beet pulp 70 257/beetpulp  beet poIp 750
(glucogenic) (low lipogenic)  (high lipogenic) (glucogenic) (low (high
lipogenic) lipogenic)
S 5w 32.7 32.7 32.7 24.7 24.7 24.7
Corn Silage
aadg 12.3 12.3 12.3 23.7 23.7 23.7
Alfalfa hay
= 39.20 29.40 19.60 38.60 28.95 19.30
Barley
RV e P [ - 9.80 19.60 - 9.65 19.30
Sugar beet pulp
L s IlaS 6.5 6.5 6.5 7.0 7.0 7.0
Soybean meal
15K e 2 2 2 1 1 1
Canola meal
Gl iy e 2 2 2 0.8 0.8 0.8
Cotton seed meal
aud sk dlass - - - 0.8 0.8 0.8
Corn Gluten meal
Sodium
bicarbonate
‘s:u.uls aLu)S - - - 08 08 08
Calcium
carbonate
ol sl g0 - - - 0.25 0.25 0.25
Di-calcium
phosphate
o) - - - 0.25 0.25 0.25
Salt
Vel g JuSe 0.6 0.6 0.6 0.8 0.8 0.8
Vitamin
supplement
Y e Joa 0.6 0.6 0.6 0.5 0.5 0.5
Mineral
supplement
¥ Koen] Jee 4.1 4.1 4.1 - - -
supplement
Anionic
abasd GullT
Chemical composition
Al palla 53550 1.59 1.56 1.54 1.62 1.59 1.56
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14.12 15.38 15.22 15.10

39.69 33.21 35.49 36.88

23.33 18.87 19.32 20.52
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Vitamin Supplement: Vitamin A Covered: 1000000 1U, Vitamin D3: 360000 IU and Vitamin E: 15,000 IU and Mineral

Supplement including: Copper: 4000 mg / kg, Zinc: 16000 mg / kg, Manganese: 10000 mg / kg, cobalt: 120 mg / kg,
iron: 800 mg / kg, iodine: 150 mg / kg and selenium: 80 mg / kg.

2 Anionic supplements including; sulfur: 5%, chlorine: 7.5%, calcium: 23% and magnesium: 5.5%.
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Figure 1- Daily feed intake before and after calving using glucogenic and lipogenic rations
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Table 2- Effect of different levels of sugar beet pulp replacement with barley during transition period on dry
matter, body weight, net energy balance, and ruminal pH in dairy cows

"l lass
Slp BT iy Yo g s on, "
£3 s
- L .~ L| .
(&4_‘;9&) (u:‘:‘ d ‘S:‘-'JJ&!) (Y ? ‘S:‘-'JJ:%J) J‘,LﬁLL.ul P-value”
-0 25 7beet pulp (low 50 ybeet pulp
0 % beet pulp lipogenic) (high lipogenic) SEM
(glucogenic)
Gl 3 U8
Before calving
(2SS /555) S sole b ymo 13.562 13.642 12.49° 0.16 0.01
Dry matter Intake(day / kg)
(O o /) S suls Lipems 2.012 1.81° 1.55¢ 0.03 0.01
Consumption of dry matter (%
body weight)
(2 S5LS) o 03 746.14 736.42 747.67 6.32 0.41
Body weight (kg)
Sras Al alld g5 21.102 21.278 19.49° 0.25 0.01
(s NEK 555)
NEL consumption (day / Mcal)
PH wss 6.13 6.18 6.09 0.06 0.63
Rumen pH
ol 5 aas
After calving
"0 S S /550) Sbd suls i jume 14.97¢ 17.222 15.82° 0.23 0.01
Dry matter Intake(day / kg)
(o 05 ) SdA sule b yuns 2.31° 2.60° 2.38° 0.04 0.01
Consumption of dry matter (%
body weight)
(2 S5LS) G 03 648.29 665.84 665.9 9.71 0.33
Body weight (kg)
Sran Al alla (555 23.53¢ 27.55? 25.67° 0.38 0.01
NERINSYATS))
NEL consumption (day / Mcal)
) S O i -9.38 -7.10 -10.04 1.41 0.30
Body weight changes (%) *
(Sie olie) ooty pon celis 23.26 23.24 24.29 0.70 0.60
Back fat thickness (mm)
(AL 555) palla g35,55) Jolas -13.69 -10.54 -12.24 1.10 0.16
Net energy balance (day / mcal)
s pH 5.77° 6.25° 6.02% 0.11 0.05

Rumen pH
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sa i wam 5 YO sl ead) 5o wem 50 VO (S5 S5 b sua i G ) s wem 5o Ve el Gl S a5 S L Lasles s mluis
(YL S5 ) 6 ua Al wm 50 0 8l 3l ds) 5o wmy0 0 5 (Ouly S5 sud
Ol 31 U8 505V B 8 555 V8 5 03 s s @) geas S sule puas o s |
otals 5 pmg 5o YE BT
Gl 3 m YE BY 505 30 s 059 e
A4l Sl e BYEA] s wlde Ggoa sl S oSl G siea 4a (D, @)
IConcentrate of treatments before and after calving, including 100% barley (no pulp, glucogenic diet), 75% barley (with
25% pulp, low lipogenic diet) and 50% barley (with 50% of the pulp, high lipogenic diet)
2 Change in dry matter intake as a percentage of body weight between 19 days before calving and 1 day before calving
3 Up to 24 days after calving

4 Changes in the body weight from day 1 to day 24 after calving
(b, @) meanings that have a significant difference.

SLagls o yaud OS5 g asd 3 3 JBII 05 90 o 92 b w5 Husda @l S sl AliAs £ gl i Y Jgua

(€8 e

Table 3. Effect of different levels of sugar beet pulp replacement with barley during the transition period on
milk production and composition of dairy cows

"l las
g 7 o8 wis WS Yoy, Wl s Al 0- "
418 S
ol S YL Ko
35 (Ol S35) (Yb So5sa) bl P-value”
-0 25 7beet pulp 50 7beet pulp SEM

0 % beet pulp

(alucogenic) (low lipogenic) (high lipogenic)

T (00 9 pSulS) mawls 3677 37.68° 33.10° 0.45 0.01
Milk production (kg per day)

o 8 (sl sud s S 37.2 37.05 37.46 1.21 0.97
(590 o9 pSuls)
FCM (kg per day)
850 (8l 83 pua sl 4y 39.34 39.25 35.98 1.35 0.19
(590 o9 pSuls)
ECM (kg / day)
(7) o 252 4.08° 4,02° 4.652 0.13 0.01
Milk fat(y)
(2S5l /3 55) oot on 1.49 1.48 1.42 0.06 0.74
Milk fat (day / kg)
() s 55550 3.072 3.132 2.87° 0.05 0.01
Milk Protein(y)
(p S 5LS /550) oot 5 5 1.122 1.142 0.92° 0.04 0.01
Milk protein (kg / day)
() e 558 4.97 5.21 4.95 0.09 0.13
Milk lactose(7)
(aSHLS /3 55) sad 5 58Y 1.83% 1.932 1.64° 0.08 0.04
Milk lactose (kg / day)
(%) s wola ol ge S 12.90 12.96 12.97 0.14 0.93

Total milk solids(7)
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(3 SsLS /555) e dala ulge S 4.67 4.77 4.27 0.16 0.08
Total milk solids( kg / day)

Wl w50 YO ol yadds) sa dus 5o VO (S35 5K s pa alld () 5o dm 0 Ve ol il 3 aas 5 a3 Lo Laylad sulesS)

(YU S5 st 8 pua Il ws 50 00 8l a8 ) s woyu 00 g (Gl S5 5ud 6 sua

ol 3 o 555 YEBT

Bl Ll Sae MEAT it wlde gua sl S oleSile gt a5 (D Q)

IConcentrate of treatments before and after calving, including 100% barley (no pulp, glucogenic diet), 75% barley
(with 25% pulp, low lipogenic diet), and 50% barley (with 50% of the pulp, high lipogenic diet)

2Up to 24 days after calving
(b, @) meanings that have a significant difference.
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Introduction: Transition period (3 weeks before to 3 weeks after calving) is a critical period for
cows' health and production (Grummer 1995). During the late gestation, nutritional demand of fetus
increases considerably, while feed intake reduces more than 30 percent during the last 3 weeks of
gestation (Sadri et al. 2012). Nutritional strategies are important for preventing the decrease in DMI
during close up period. On the other hand, rapid increase of postpartum DMI could reduce the
severity of negative energy balance, and therefore, improve milk production and health (Polakova et
al. 2010). Grummer (1995) reported a positive correlation between DMI at d 1 prepartum and d 21
postpartum. Several nutritional approaches for the close-up diet have been proposed to stimulate
prepartum DMI and minimize lipid mobilization: 1) use of bulky forage NDF sources into the diet
to increase ruminal fill, 2) increase in dietary fat or NFC content of the diet to increase energy
intake, 3) use of appetitive feeds for increasing in DMI and preventing ruminal acidosis and 4) use
of feed additives that serve as gluconeogenic precursors to increase energy supply (Dann, et al.
2007). These approaches have yielded variable results in research and production settings. Diets
with high levels of NFC are more common, but these diets may lead to acidosis and feed intake
depression (Wang et al. 2013). In addition, readily fermentable carbohydrates (i.e. barley grain),
increase ruminal propionate production and propionate can lead to reduction e in feed intake (Allen.
2009). Beet pulp is a unique feed ingredient containing 40% NDF with highly soluble fiber content
(especially pectic substances) (Dann et al. 2007). There are different results for replacing grains
with dried beet pulp in dairy cows nutrition. Clark and Armentano (1997) reported an increase in
DMI of cows after replacing of shelled corn with dried beet pulp. However, some researchers
demonstrated that dried beet pulp had no effect on cows' milk yield (Mahjubi et al. 2009; Clark and
Armentano 1997). Although, Mahjubi et al. (2009) with replacing 50% of barley grain with beet
pulp reported an increase in milk fat percentage. This study was designed to investigate the effect of
different form of non-fibrous carbohydrates (lipogenic vs. glucogenic) diets on feed intake,
performance, and ruminal pH in transition dairy cows.

Material and methods: All procedures were conducted under protocols approved by the Isfahan
University of Technology (IUT), Laboratory Animal Care Advisory Committee. The experiment
was conducted in Lavark at the Farm Animal Research and Teaching Unit of IUT. Twenty-four
multiparous (1-3 parity) Holstein cows were kept in 9 m? individual pens from 4 weeks before to 4
weeks after parturition. The animals have free access to feed and fresh water. In this study, pelleted
beet pulp ground by a 2 mm screen was used as a partially replacement for ground barley grain.
Twenty-four multiparous Holstein cows were fed a total mixed ration containing 100% barley as a
grain source of concentrate and no beet pulp (BPO, Glucogenic Diet, GD) and in 2 experimental
rations 25 (BP25, Low Lipogenic Diet, LLD) and 50% (BP50, High Lipogenic Diet, HLD) of
barley grain in the glucogenic diet was replaced by beet pulp, from d 21 before anticipated calving
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to d 24 after calving. The experimental diets were formulated according to Cornell Net
Carbohydrate and Protein System (CNCPS, v. 6.1, Cornell University, Ithaca, NY) for pre and
postpartum periods. Data were analyzed as a block randomized design (parity as blocks). Daily
DMI was determined by subtracting orts from offered TMR and were recorded for individual cows.
After parturition, cows were milked three times daily in a milking parlour, and milk production was
recorded at each milking time. Milk samples were collected weekly from three consecutive milking,
and preserved using potassium dichromate. Milk samples were analyzed for fat, protein, lactose and
total solid by an automated near infra-red spectroscopy analyzer (Milk-O-Scan, 134 BN, Foss
Electric, Hillerdd, Denmark). Body weights were measured weekly pre and postpartum (from d -28
to d +25) and the changes in BW were calculated. Postpartum net energy balance (NEB) for each
cow was calculated based on NRC (2001).

Results and discussion: Results showed that during the prepartum period, DMI (kg/d), DMI
(%BW), and energy intake (Mcal/d) were increased by substitution of barley grain with dried beet
pulp (P<0.01); however, the change in DMI as a percentage of BW from d 19 to d 1 before
parturition was not affected by treatments. During postpartum, DMI (kg/d), DMI (%BW), and
energy intake (Mcal/d) increased as a quadratic effect (P<0.01) with the increasing levels of beet
pulp replacement. Body weights, back fat thickness and postpartum calculated net energy balance
were not affected by the treatments. During postpartum, milk yield was the lowest by using HLD
(P<0.01). However, 4% FCM and ECM and total solid of milk were not affected by the treatments.
HLD significantly increased milk fat percentage (P<0.05) and decreased milk protein percentage
(P<0.07) in comparison with the GD and LLD. During postpartum, ruminal pH was the lowest in
GD (P<0.05). Conclusion: Results suggest that using of LLD in periparturient diets increased DMI,
energy intake, milk yield and improved rumen health.
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