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2. Parathyroid Hormone (PTH)
3. Calcium Binding Protein
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1. Dietary Cation-Anion Difference (DCAD)
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1. Non-Esterified Fatty Acid (NEFA)
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1. Total Mix Ration (TMR)
2. Thermal Humidity Index (THI)
3. National Research Council (NRC)
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Table 1. Ingredients of experimental diets (% dry matter)

Olosly day o r Olely 3 (sloe o
Ssane oS s Sl dals (Feed ingredients) si, = osle
(Normal) (Zeolite) (Anionic) (Control)

17.20 15.85 15.81 16.11 (Alfalfa hay) iy s
28.70 30.64 30.52 31.11 (Corn silage) I
2.20 6.28 6.25 6.37 (Wheat straw) S oS
- 3.88 0.22 3.94 (Wheat bran) pAS o
13.50 11.65 11.81 11.82 (Barley ground) N
15.80 11.78 11.94 11.96 (Corn ground) odds 2 o3
11.93 10.77 12.93 10.94 (Soybean meal 44% CP) /.t£L s s
3.95 3.52 2.68 3.57 (Canola meal) RIHCRUPEL
A b 8 s

1.95 1.85 178 1.88 (Corn gluten meal 60% CP)
1.10 0.97 0.93 0.98 (Propylene glycol) IS hos
1.20 0.97 0.93 0.98 Vit-Min premix) — juee /ol 5 JuSo
B} 1.50 - - (Zeolite supplement) Py JuSe
0.6 - 1.31 - (Calcium carbonate) pdS Sl S
0.3 0.34 0.33 0.34 (Magnesium oxide) e AS|
0.22 - - - (Dicalcium Phosphate) «livs s s
1.20 - - - (Sodium Bicarbonate) pURWCH.
0.15 - - - (Sodium Chloride) b IS
- - 0.85 - (Calcium chloride) elS S
R - 0.96 - (Magnesium sulphate) PPRPRCHT P
- - 0.75 - (Calcium sulphate) POVNEQCHE Pt
5500 8500 8500 8500 Vitamin A(1U/kg) [
1500 3200 3200 3200 Vitamin D(1U/kg) 3 el
75 150 150 150 Vitamin E(1U/kg) & ool s
100 100 100 100 (Total) o

30 mg Se, 100 mg I, 5 million IU vitamin A, 1 million IU vitamin D3 and 30 mg vitamin E.

(S 2y an 3lge 5 Ua el g ¢ s i el JoLE (55505 ke 3lpe Lkt (i 0ondS 038 il g ST A n T e S s <55 ¢

3B ey p S e ¥r 5 D3 s I dls Ogkia VA el s H! s 0 geks 0 6l e
®Zeolite included aqueous Sodium-alominosilicate for Ca bonding enriched with essential nutrients including coated amino acids, vitamins and
trace mineral. “Each kg of vitamin-mineral premix in experimental diets contained: 19 g Mg, 12 g Fe, 10 g Mn, 13 g ZN, 300 mg Cu, 100 mg Co,
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3. Body Condition Score
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Table 2. Chemical composition, net energy and cation-anion difference of experimental diets (%; otherwise stated)

Olagls dns o e Olaly 13 (slse
Ssens S L <Is5 Sl eSS sz el
(Normal) (Zeolite) (Anionic) (Low Ca) (Feed ingredients)

16.54 16.24 16.24 16.24 (Crude protein) P S
(S AS1 6 JSKe) Lalls (5551

161 158 158 158 (Net energy) (Mcal/kg)
ek 5 53 el U

3174 3550 3530 3550 (Neutral Detergent Fiber)

Sl oy 58 55 Jlomal S

19.22 21.00 21.00 21.00 (Acid Detergent Fiber)
Sl Dl S

4057 38.70 38.00 38.70 (Non Fiber Carbohydrate)
3.31 2.70 2.50 2.65 (Ether Extract) Sl eslas
0.75 0.44 1.00 0.44 (Ca) lS
0.39 0.36 0.31 0.36 P) A
0.40 0.44 0.44 0.44 (Mg) EpEs
0.23 0.16 0.25 0.16 (Ch A
1.31 1.26 1.22 1.26 (L) ey
0.38 0.05 0.05 0.05 (Na) PERW
0.25 0.21 0.28 0.22 S) 35S
DCAD (5105518 Gl
+300 +100 -100 +100 _ oS
(mEg/kg dietary DM)
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1. Shapiro-Wilk
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Table 3. Dry matter intake, nutrients, and milk production of cows with different diets

(Significance level) Ll o ls ine

(Diets) Lo

Sk

le3 X5l ol s 55
. . . . EM .
(DietxTime)  (Time)  (Diet) S (Zeolite)

RPN
o petSe (Trait)

(Anionic)  (Law Ca)

dlj)Jgi..ié-e:Lnx_éjw

0.010 0011 0001 0163 1235 1210 12.80° )
DMI (kg/d)

0.651 0.450 0.820 0.214 1951° 19.12° 2022°  NE (Mcal/d)® oA g5

0.711 0.381 0520 0.246  2.00 1.97 2.08 CP (kg/d)* P S

S ok o 93 L Ul

0.015 0.632 0015 0223 438 4.30 4.54 ‘“’SJ“”” el S
NDF(kg/d)

| ods g L sl

0022 0750 0021 0.57 259 2.54 2.69 el b2 el S
ADF(kg/d)

Oleal 5l a5, Y

e

0.011 0.001  0.001 0933 40.19° 4256 42.17° o (7 = e

Raw milk yield (kg/d)

1oL el AEUU A W P

0.014 0.001  0.001 0402 3525 36.24° 35.78% ST

4% Corrected milk yield (kg/d)

0001 0.000 0021 0.064  3.18 3.01° 2.99P Fat% T oy

0.650 0560 0.326 0.021 296 2.97 2.96 Protein% RETIRwSE

0.860 0450 0325 0139  2.85 2.99 2.79 Feed Efficiency 15> es3t

A2l g /) Sl b a8 ez a3 Sl pme slis Sl Sosline

FCM4%=0.4(kg Milk)+15(kg Milkx%fat)

abc

el ol s 5 295 g b 5l o T Sles el el ol S

3¢ The different superscript letters indicate significant difference at P<0.01.

*Milk yield based on standard fat percentage calculated as: FCM4%=0.4(kg Milk)+15(kg Milkx%fat).
SEM=Standard Error of Mean; 2.DMI= Dry Matter Intake; 3.NEL= Net Energy for Lactation; 4.CP= Crude
Protein; 5.NDF= Neutral Detergent Fiber; 6.ADF= Acid Detergent Fiber.
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Table 4. Effect of different diets on total and ionized plasma Ca concentration of cows at
calving time and after that
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J‘}’ RSPy S ol (..WJS s
el ﬂ
ol X Lo ol s oI Sl ) Calcium )
. . SEM . " Low) .
(TimexTreatment) (Time) (Treatment) (Zeolite)  (Anionic) c (concentration
(Ca
(7 day before calving) olel; L3 55,V
0.651 0.481 0.535 0131  9.38 9.42 927 Camg/dl Js .ds chle
112 0.125 0.411 0052  4.44 4.46 4.31 Lo r=
Ca™ mg/dl
0.210 0354 0412 0005 047 047 o0dp  CFHEE
Ca""/Ca
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0.023 0.011 0.001 0.056  7.32° 7.29 7.43*  Camg/dl Js s chke
0.033 0.022 0.001 0052  3.44° 3.64° 3.49° LT r==s
Ca™ mg/dl
6 50 g/ Cnns
0.655 0.660 0.002 0005 047 0.50° 0.47° L 5
Ca""/Ca
(Athour 6) olel; ax Ncsle
0.021 0.022 0.001 0.043  7.95° 7.83° 7.89%  Camg/dl Js ..Js kil
0.011 0.021 0001 0074  3.82° 3.92° 363 W r==s
Ca™" mg/di
0.653 0.666 0.001 0.005  0.48° 0.50° 0.46° ", 8 S
Ca"ICa
(At hour 12) slal; 4 VY cele
0.023 0.011 0.001 0.064  853° 8.33" 8.38"°  Camg/dl Js,.Js -l
0.025 0.010 0001 0055 410  416°  4.02° N =S
Ca™" mg/dl
0.723 0.678 0.001 0.004  0.48° 0.50° 0.48° ", 7 I S
Ca"ICa
(At hour 24) olayl; as Y8 celo
0.011 0.021 0.001 0071  8.89° 8.88° 871>  Camg/dl Js s ke
0.450 0.630 0.002 0079  4.27° 4.45° 4.18° L ==
Ca™ mg/dl
o g / St
0.845 0.713 0.001 0.006  0.48° 0.50° 0.48° L b
Ca"/Ca
0.010 0010 0001 0046 298 208  ogeb 2T
' ' ' ' ' ' ' )BCS at day 30¢(

AL e /) sl b e Szl i s fs e sl il gl Dy

SEM=Standard Error of Mean
¢ The different superscript letters indicate significant difference at P<0.01.
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Table 5. Effect of different diets on the frequency of hypocalcemia and after parturition disorders

(Diets) e o
P-Value  SEM s Sl IS oS tem) w5
(Zeolite) (Anionic) (Low Ca)
20 19 19 I et
Severe hypocalcemia/number of cow
0.0001 4.36 33.21 52.27 40.45 Frequency % (e el A p3) sl b
0 No. Parity 1 Jsl (S sl
10 7 No. Parity 2 or more N MR QRCEIRNTY
20 18 19 - (12 2 ol o oS ot
Subclinical hypocalcemia/number of cow
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SEM=Standard Error of Mean.
* Corrected for data connection was done based on ARCSinVx formula.
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Abstract

Background and objectives: Applying low-calcium diets to control milk fever has many
problems in practice. Dietary Ca levels should be reduced by quantitative and qualitative
methods such as limiting feed intake, which negatively affects the milk production and health of
the cows. Anionic salts are also expensive and should be consumed before calving for a long
period. It is also difficult to produce a homogeneous diet for selected cows in a special section
of a farm. In addition, adding these salts to cows' diets reduces the palatability of the diet,
decreases dry matter intake, increases negative energy balance and the concentration of non-
esterified plasma fatty acids. Therefore, as an important goal of this research, it seems vital to
introduce a method that has many advantages to improve production traits and health-related
factors of fresh cows during a hot summer.

Materials and methods: The study was performed using 60 Holstein cows near calving in 3
experimental groups using a completely randomized statistical design with repeated
measurements in time. The study was carried out during the summer season. The adaptation and
experimental periods were 15 and 45 days from -15 to +30 after calving time, respectively.
Experimental diets including: 1) Low-Ca or control diet (Ca=0.44%), 2) Anionic diet (Ca=1%),
3) Control +enriched Zeolite diet. From the second week after calving, the cows were fed with a
fresh-milking diet. The DCAD of diets were +100, -100, +100 mEqg/kg DM, respectively. The
Anionic and Zeolite supplements were used at levels of 2.8 and 1.5% based on the daily DMI of
cows. During the current experiment, traits such as milk production and compositions, total and
ionized plasma calcium, and some reproductive disorders were measured.

Results: According to the results, consumption of DM and energy between diets were
significantly different. The fat percentage of the diet containing zeolite was higher than others;
however, the raw and corrected milk yield of the anionic diet was the highest (P<0.01). Plasma
and ionized Ca concentration of the diet containing zeolite were the same as two other diets at
calving time but at 6, 12, and 24 hours after that were significantly higher than others (P<0.01).
The frequency of severe and subclinical hypocalcemia was higher in the control diet and the
group of older cows; however, in the diet containing zeolite, it was lower than in others
(P<0.01). The highest BCS was observed in the diet containing zeolite (2.98), and the lowest
(2.86) was observed in the control diet (P<0.01). The frequency of postpartum disorders
(calving difficulty, retained placenta, endometritis, and abomasum displacement) was
significantly lower in diets containing zeolite and anionic salts than in control (P<0.01). The
highest percentage of a successful pregnancy, inversely, lowest percent of culled cows from
herd observed in zeolite and anionic diets (P<0.01).

Conclusion: According to the results, improved dry matter and energy consumption were
observed in the zeolite diet compared to anionic which had a direct effect on milk production

“Corresponding author: f.foroudi@iauvaramin.ac.ir
Qe



traits. Improved total and ionized Ca plasma concentrations during calving and after that, also a
better control on hypocalcemia and related problems in the herd, with the highest BCS, and a
significant reduction in the frequency of postpartum disorders are the advantages of zeolite diet.
Therefore, the proposed method of calcium restriction using zeolite supplement seems to be
successful and can be used as an alternative for common methods.

Keywords: Fresh cow, Hypocalcemia, Milk production, Plasma Ca concentration, Zeolite.
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