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Table 1. Ingredients and chemical composition of the pre- and post-partum diets based on percentage of dry matter

ol 5l A ool S (1) o yer 5 |
Post-partume Pre-partum Ingredients (%)
24.13 16.96 (Alfalfa hay) ox oy
18.41 36.93 (Corn silage) <3 554
1.54 - (Wheat straw) «.8 ol
4.89 18.44 (Barley grain, ground) o ol > <l
18.92 8.48 (Corn grain) s olwl o3 4l
7.48 4.11 (Cottonseed) «zy o5
2.45 2.74 (Canola meal) 15is s
10.51 4.07 (Soybean meal) L s dls
2.03 - (Meat powder) =z 5 ;s
1.44 0.9 (Soybean grain) L, LIs «ls
3.93 - (Soybean full fat) G, <3 Jss
0.9 0.48 (Fat powder) .~ ;s
- 1.62 (Wheat bran) s’ .5
0.17 - (Salt) <
0.89 - (Sodium bicarbonate) . ol Sy
0.22 - (Magnesium oxide) ¢ ;. 451
0.72 1.53 (Calcium carbonate) ..Is <ty $
0.17 - (Dicalcium phosphate) i weds 3
1 2.03 (Vitamin supplements) <.l 5 LaSo
0.1 - (Bentonite) <. s
0.1 - (Toxinbinder) ;uut s s
- 0.85 (Ammonium chloride) ¢, sl 4, Js
- 0.085 (Magnesium sulfate) . sz ol

(Chemical Composition) jl..: .S s

Net energy lactation ) (p S ks » s JSIKe) o33 Lalls 655

1.72 1.6
(McCal/kg))
18.7 13.3 (Crude protein (%)) (1) pl= 55
13.1 10 (Rumen Degradable Protein (RDP)) «.Sls 55 4525 LG (55,
Rumen Undagradable Protein ) «.s s a2 L6 2 s,
5.6 3.3 (RUP)
31.7 34.2 (Neutral Detergent Fiber (NDF)) _zx i 55 GUI
57 3.9 (Ether Extract) s 5l o,las
11 1.3 (Calcium) s
0.5 03 (Phosphorus) ,i.s
275 -130 (Dietary Cation-Anion Difference) ¢ > o555~ 51 &5l

E ooy p 8 oo Voot D el Slasls Tor e o n Al Sl Ve ) (S asle p S LS 8 03) by JeSew
*Vitamins supplement (per kg of DM): (1000000 U of Vitamin A, 200000 of IU Vitamin D, 10000 of mg Vitamin E)

WA
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1. t-test

2. Kolmogorov-Smirnov test

3. Independent sample student t-test
4. Mann-Whitney U-test
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Table 1. The general mean of calcium concentrations in studied cows (n=97) at different times around the
peripartum concentrations (mg dL™)

(AV=01aw) s Ol ol Sl
(mean£SE)(n=97)

Olesls gl cilises slaoles
peripartum days

9.15+0.2°

7.60.16°

9.01+0.2°

9.35+0.21°

8.95+0.14%

9.12+0.14°

Obeals 5h J3 555 )

10 days before parturition
Olegls Olej
Parturition
Olaal3 5V s 555V
7 days after parturition
Olaaly Sl g 555 VE
14 days weeks after parturition
Olaaly 51 g 555 YA
28 days weeks after parturition
Olaaly Sl g 555 £Y
42 days weeks after parturition

(P<0.+0) 13 Jls pme Mt o L il o o313 0L Soslize g L g dils L3 0t G 3 oS (g 0l

Values that are located in a column and shown in different letters have significant differences (P<0.05)

Sidssml 5 Sl s lads il gl S
il e SaG L el Jlime 36 5 a8l b«
O 5 e (2w ol S b sen (V1)
s DUl s i L S 555 aalllan s (YY)
S 0093 53 Gl 5 (S el glaal B
el 4 (g sl o el s Shas b 25
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53 (YY) us SO sdalie Jw,jf.p s &:..M_..T s ,lE
SLaslS s 55 d(Y910) O 5 SsL axdlas
Cble 3 (sols e BN g il 5 s ]
laandlas s iman (1) L5 sk Ledly S
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Table 2. The differences in mean of calcium concentrations at different times around the peripartum, between

the pregnant and non-pregnant cows (mg dL™%) at the first insemination after parturition

!

et #
ol & ael s iliee cladle’
P-value (non-pregnant) (pregnant) Sl Dol Ao slacles
(n=69) (n=28) peripartum days
0.6 9.23 +0.23° 8.94+0.41° Oleals 51 3 550V -
10 days before parturition
Olesls Ol
0.2 7.42+0.2° 8.04+0.24° R
Parturition
Olesls 3l s 30V
0.14 9.11+0.25° 8.77+0.31% s Sl 50V
7 days after parturition
0.15 9.53+0.25% 8.92+0.4% Olaxls 5) o S0 \% .
14 days after parturition
0.09 8.76+0.18° 9.42+0.16° Olals 5l e 505 VA_ _
28 days after parturition
0.17 8.96+0.19° 9.52+0.13% Oleals 3V (w50 Y

42 days after parturition

.(P<0.05) w5 ,Is e ol - b o onls OLis coglane Gy b g Lgls 513 sy G s a8 (6 0lin

Values that are located in a row and shown in different letters have significant differences (P<0.05)

S3lwsb o) (S e 1l WS le S AL
S 5 Olass Sl (68 s Sl s a5
(o) Jeadd s slacsil 5l S s sl Ss )l
O agr clale o8 dil o (ol dos Sl ndS
A G el 53 S S 15 51 e 00 o
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tla el PV 570 T E) 505 15 ool s
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30508 aalllas 5,50 slaslS s (ol sl 653
L0l 51 S 53 S Oljn b sl
OLLS (515 e V] 05,5 33 e 3 (S S ped
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Table 3. The mean of calcium concentrations (mg dL%) in cows with different voluntary waiting period (more
and less than 75 day)

P-value >75 575 de_‘J Qy‘m Aloses 6\#;’\.4)
(n=10) (n=87) peripartum days
Olesly 3 b a5 Ve
0.5 9.02+0.69° 9.16+0.21° Sl e
10 days before parturition
ol 3l
0.9 7.540.5° 7.6+0.16" Sl o
Parturition
0.9 8.96£0.82° 9.05£0.2° Sl it S0V
7 days after parturition
0.9 9.15:0.88" 9.38:0.22° Sl S 500N
14 days after parturition
sl 3 e 555 YA
0.14 8.23+ 0.68° 9.03+0.14° o o o T
28 days after parturition
Sl o e gy
0.4 8.54+0.76° 9.19+0,14° Sely s S0 E

42 days after parturition

(P<eiv0) ayls s e S - Ll ol onls Olis wslane Gog i b 5 Lyls S8 sy G ps &S (6 0lae
Values that are located in a row and shown in different letters have significant differences (P<0.05)

Tl S oS o Bl 2l ) s
Fods e I S e ld 8.59mgdL™
ol bl (TA) il o Ll o S 5
bl s b cod endSpon £ 585 ez
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Sl o0 0o Jed 5 s Sas oa3l o 1 L
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YE 0) Wiles S Ol Obs ol Sl 5 555 ol e
XY
Sl Ol e BLIL 8 ks L
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Table 4. The mean of calcium concentrations (mg dL™) in cows with different interval calving until the first
insemination lead to pregnancy (day)
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Figure 3. ROC curve for calcium at 28 days after parturition
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Abstract

Background and objectives: The reproductive performance of dairy cows is directly linked to
uterine involution and resumption of ovarian cyclicity in the postpartum period. Many factors,
such as negative energy balance, metabolic diseases, and hormonal agents can affect
reproductive performance in the postpartum period. Hypocalcemia through reduced feed intake
reduced nutrient supply to the ovary and delayed return to normal uterus function has a potential
role to reduce the reproductive performance of cows after parturition. The aim of this study was
to examine the association between the peripartum concentrations of calcium with reproductive
performance and also determine the critical threshold of calcium for predicting the possibility of
pregnancy in the first insemination after calving.

Materials and methods: the study was conducted on 97 Holstein dairy cows. Serum
concentrations of calcium were measured in all cows on day 10 prepartum, parturition, 1-2 days
after parturition, and on the week 1, 2, 4, and 6 postpartum. Based on Pregnancy success after
the first insemination, the interval from calving to first insemination, the interval from calving to
first pregnancy and number of services per conception, cows were divided to two, two, three
and two groups, respectively and differences of calcium concentration were evaluated among
these groups. Receiver Operator Characteristics (ROC) analysis was applied to determine the
critical calcium threshold at different times for predicting pregnancy success after the first
insemination.

Results: Results showed that calcium concentration in pregnant cows with the first insemination
was significantly higher than non-pregnant cow in the fourth week. Also, the cows that were
became pregnant before 80 days after parturition had the significantly higher calcium
concentration than the other cows at 1-2 days and the fourth week after parturition. Based on
results of ROC analysis, the calcium concentration at the fourth week after parturition (P =
0.04) was appropriate to predict the pregnancy success after the first insemination. The optimum
critical threshold that had the highest combined sensitivity (57.1%) and specificity (62.3%), for
calcium in the fourth week was 9.05 mg/dl. In the cows with success pregnancy before 80 days
after parturition the calcium concentration was significantly higher than other cows (P = 0.03).

Conclusion: the results of this study showed that there was a significant relationship between
change in calcium concentration and reproductive performance indexes in the postpartum
period. It seems that the monitoring of blood calcium concentration in the fourth week after
parturition is a complementary index along with other reproductive performance indexes to
evaluate the possibility of successful pregnancy after parturition
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