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Article Info ABSTRACT
Article type: Background and Objective: Carbohydrates are the main source of
Research Full Paper energy in diets fed to dairy cows and usually constitute 60 to 70

percent of the diet. In addition to being the main source of energy
for the animal, carbohydrates provide the necessary substrate for the
growth of rumen microbes and the production of microbial protein.
Beet pulp is a by-product of sugar extraction industry from sugar
beet and contains high level of digestible neutral detergent fiber and
pectin. It add to diet of lactating cows as an energy source. Apple
pomace is another agricultural by-product of apple juice production
that produce in high amount in many regions of Iran. It contains
about 48 to 62% of non-forage neutral detergent fiber. The aim of

Article history: this study was to investigate the effect of replacing beet pulp (BP)
gzzfslzgfj' with apple pomace silage (APS) on dry matter intake (DMI), milk
Accepted: yield (MY) and composition, total tract nutrient digestibility and

plasma metabolites of lactating dairy cows in early lactation.

Materials and Methods: Four hundred primiparous Holstein cows
(40+15 DIM and 41+9.8 kg/day MY) were used in a completely
randomized design. Cows were divided into 2 approximately equal
groups based on MY and DIM and randomly assigned to

Keywords: experimental diets. The experimental period was 28 days, including
Apple pomace silage 21 days for adaptation and 7 days for data recording and sample
Early lactation collection. The experimental diets included 1) diet containing BP
Holstein cow and 2) diet containing APS. Dry matter intake, milk production and
Milk yield and composition, feed efficiency, plasma metabolites and whole tract
composition

digestibility of nutrients were measured. Data were analyzed as
completely randomized design by SAS software.

Results: The results showed that replacing BP with APS did not
affect DMI, raw MY, 4% fat corrected milk and energy corrected
milk, milk fat and protein content and production, and DM




utilization efficiency for milk production. Plasma concentrations of
total protein, albumin, triglycerides, beta-hydroxybutyrate (BHB)
and phosphorus were not affected by experimental diets. Replacing
BP with APS in the diet increased plasma concentrations of urea
nitrogen (UN) and non-esterified fatty acids (NEFA) and decreased
plasma concentrations of calcium and magnesium (P<0.01). Total
tract digestibility of organic matter (OM), crude protein (CP), crude
fat (CF) and neutral detergent fiber (NDF) were not affected by
experimental diets (P = 0.01).

Conclusion: However, adding APS to the diet reduced total tract
digestibility of ash (P<0.05). Overall, according to these results, the
complete replacement of BP with APS up to 8.99% of diet DM did
not have any negative effect on the performance of Holstein dairy
cows in early lactation.
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Table 1- Feed ingredients of experimental diets

Experimental diet bl e o

(st o3le 5l Ao ys) (S >t

o U8 D L A Ingredients (% of DM)
Apple pomace silage Beet pulp
7.82 7.82 Alfalfa hay o, Six o5l
15.41 15.41 Corn silage 3 55
1.95 3.24 Wheat straw (.S ol
25.67 25.16 Corn grain <3 «ls
12.51 12.26 Barley grain s> «ls
9.55 9.36 Soybean meal L 5o dls
3.62 3.55 Roasted soybeans aws ,; b s 4ls
2.17 2.13 Canola meal |15 Jls
23 226 Fat powder > .35
5.92 5.81 Meat meal =i S ;55
0.26 0.26 Urea o,
0 8.99 Beet pulp a0 JUs
8.99 0 Apple pomace silage . Jls
0.66 0.65 Calcium carbonate ,..\s =t s
0.21 0.21 Dicalcium phosphate «liws adSss
1.45 1.42 Sodium bicarbonate i by S
0.53 0.52 Magnesium oxide . 0 15!
0.36 0.35 Salt (sodium chloride) (o 4 18) S
0.14 0.13 Mineral and vitamin supplementl‘&:ﬁt:” 5 oee dlpe e
0.01 0.01 Monensin ;.. s
0.47 0.46 Bentonite <. sz
e rdS 5B s 0 8 e Ve e D3ty Ml Al Ve A by s Madlo sty 00eees Sl el 5 e Slse faSe @SS s
T T T P T I F L N R PYPGIURP I BINCH K AP PAUPURIN JYL P

'Each kg of minerals and vitamins supplement contained 500000 IU of Vit A, 100000 IU of Vit D3, 100 mg of Vit E and 180000,
90000, 19000, 2000, 3000, 300, 3000, 100, 100 and 1 mg of calcium phosphorous, magnesium, manganese, iron, copper, zinc,

cobalt, iodine and selenium, respectively.
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Table 2- Chemical composition of experimental diets

Experimental diet Ll e o

(i ool 3l s ys) &L:.w S 5

o A s S ke Al Chemical composition (% of DM)
Apple pomace silage Beet pulp

16.24 16.42 Crude protein obs 55

L.75 1.76 (¢SS 53 ¢ JSKa NEL) g3 nd a5 50
30.12 30.0 Neutral detergent fiber x> oy 52 U
38.49 38.93 Non — fibrous carbohydrate Ul & slacl,in s S
6.49 6.20 Crude fat o>~

9.13 8.93 Ash z.s1=

5.94 597 Rumen degradable protein «.Ss ;s 4505 LG s
10.31 10.45 Rumen undegradable protein <. ;s 4y jms b6 8 055
0.89 0.90 Calcium s

0.57 0.54 Phosphorous .

0.43 0.42 Magnesium . ;..

295 292 (it osle p S5LS 53 OV ST ) 6o 05l = 05518 Jalas

Dietary cation — anion balance (mEqg/kg of DM)




Ol 9 olCurgd Cpnns [ o gl 1 o S 35 g SgT g o AT 5V 1

o A D g A8 i A plesd oS 5 Y g

Table 3- Chemical composition of beet pulp and apple pomace silage

Experimental diet bl

(K oo 31 Ao ys) ‘_;.Lw S 5

e IS e 15 ke Al : »
i " : Chemical composition (% of DM)
Apple pomace silage Beet pulp

5.65 9.89 Crude protein o> 55,
56.45 45.7 Neutral detergent fiber _zx ou 55 SU
27.9 38.6 Non — fibrous Ul & slaclia s S
carbohydrate
24 1.4 Crude fat pl>  ~
5.6 7.6 Ash z.si=
94.4 92.4 Organic matter 7 osls
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Table 4- Effect of replacing beet pulp with apple pomace silage on milk production and composition, and
feed utilization efficiency of Holstein dairy cows in early lactation.

Experimental diet .zl e,

P-Value @ SEM - .
A3 e A s A3 e Al Cdo
Apple pomace silage Beet pulp Parameters
0.7342 0.583 23.51 23.81 335 53 05 4S) St asle G eae
Dry matter intake (kg/day)
Milk production (kg/day) G, s ¢ S5LS) o s
0.5691 0.946 47.17 46.41 Raw milk s .5
0.3183 1.069 43.42 41.90 o hoss b Gl edd el o5
4% Fat corrected milk
0.3286 1.018 43.86 42.44 Energy corrected 351 sy obd s o3
milk
Milk fat ,.&  ~
0.4245 0.107 3.48 3.36 % dos
0.3130 0.056 1.64 1.56 Kg/d 555 50 Sk
Milk protein . .55,
0.5078 0.065 3.11 3.05 % Ao,
0.4091 0.041 1.46 1.41 Kg/d 55, 55055k
Feed efficiency 1,5 3l eslizal o330
0.3132 0.039 2.0 1.95 ol et 5 sl
For raw milk production
0.1771 0.045 1.85 1.76 o ko b Sl edd el 2 A5 6l

For production of 4% fat corrected milk

0.1768 0.043 1.86 1.78

S5 Sl o el o W5 Gl
For production of energy corrected milk
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Table 5- Effect of replacing beet pulp with apple pomace silage on plasma parameter concentrations of

Holstein dairy cows in early lactation

P-Value

Experimental diet _zlsle o

SEM Cdo
o S S XL s s
: ) Parameters
Apple pomace silage Beet pulp
0.3293 0.154 791 7.65 Total protein (g/dl) () sz 55 ¢ 5) JS x5
0.8965  0.054 4.13 4.41 Albumin (g/dl) (s s 53 0,5 sl
(= S e) oyl 055 58
0.0014 0573 22.18° 19.39° _ A 02 S ) Sleosl 055
Urea nitrogen (mg/dL)
0.8663 1.252 3525 34.95 Triglycerides (mg/dL)(ad ws 52 ¢85 o) o S5 5
i (d s ) e sl oo [P
0.0040  0.018 0.43° 0.35 . f"J’, et sl Sl
Nonesterified fatty acids (mmol/liter)
- oS [
0.1987  0.024 0.57 0.61 (02 dordet) S oS0y
Beta-hydroxybutyrate (mmol/L)
0.0001 0.163 8.78° 9.81° Calcium (Mg/dL) () s 53 ¢S ko) oelS
0.1242  0.117 5.29 5.04 Phosphorus (mg/dL) () s 53 ¢S ) ind
0.0066  0.084 3.13° 3.47°

Magnesium (mg/dL) G ws 53 p 5 Joo) o200

sl el pae Dl (glls /00 Cj&ﬂﬁ S b b Gy L Cisy s sla Sile
Values in each row differ if they do not share a common letter (p < 0.05).
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Table 6.Effect of replacing beet pulp with apple pomace silage on whole tract digestibility of nutrients

of Holstein dairy cows in early lactation

Experimental diet _z,Lis o

P-value =~ SEM o A Pl A3 ki s =
i o i Parameters
Apple pomace silage Beet pulp

0.3519 0.980 67.18 65.72 Organic matter (%) (As,) JTosls
0.1283 0.985 62.44 59.77 Crude protein (%) (Ao 3) plt S
0.3963 1.439 78.53 80.46 Crude fat (%) (aos) ol oz
0.9053 1.790 44.83 44.50 NDF (%)  (doys) st ol s SLI
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