20

ZINC SUPPLEMENTATION IMPROVES REPRODUCTIVE PERFORMANCE OF
KARAN-FRIES CATTLE
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ABSTRACT

The pregnant Karan-Fries (KF) cattle were either fed basal ration only (0Zn, n=6), or were daily supplemented
with 80 and 120 ppm Zinc (Zn), respectively (80Zn or 120Zn, n=6 each) for 45 days before and after calving to
assess their producing ability, parity and body weight. The number of cattle exhibiting retained fetal membranes and
metritis were 2, 1 and 0 in 0Zn, 80Zn and 120Zn group, respectively. Moreover, compared to no Zn supplemented
group, in 120Zn and 80Zn supplemented group, there was reduction (p<0.05) in postpartum estrus interval, days
to first insemination, service period, services per conception and an increase in conception rate. In brief, the

supplementation of Zn improves reproductive efficiency of KF cattle.
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INTRODUCTION

Zinc (Zn) is an important element for efficient
reproductive efficiency of livestock due to the role of
Zn as co-factor for >200 enzymes (Abdel Monem and
El-Shahat, 2011). Zinc is involved in major metabolic
pathways and has anti-oxidative properties (Powell,
2000). The supplementation of Zn improves semen
quality and fertility in male animals (Kumar et al., 2006),
but its action on female reproduction remains unclear.
The present study was planned to evaluate the effect
of Zn supplementation on reproductive performance of
KF cattle.

MATERIALS AND METHODS

The experiment was conducted on crossbred
Karan-Fries (Holstein x Tharparkar) cattle expected
to calve 45 days later. The control group (n=6, 0Zn)
was fed basal diet, whereas the other two groups
were fed 80 ppm or 120 ppm Zn (80Zn or 120Zn) as
ZnSo, (food grade), respectively, along with basal
diet from 45 days pre-partum to 45 days post-partum.
Blood samples were collected, before offering any
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feed, on day -45, -30, -15, - 0, +15, +30 and +45
with respect to the expected date of calving (day
0). Plasma Zn was estimated with help of Atomic
absorption spectrophotometer (Model Z-5000). After
calving, the animals failing to shed the fetal membrane
within 12 h of calving were considered as the cases
of retained fetal membranes. The animals were
observed till day 15 post-calving for lochial / abnormal
discharge and postpartum metritis. The recovery from
metritis was assessed by rectal examination and
physical characteristics of cervico-vaginal mucus.
Subsequently, the animals were observed regularly
during morning and evening using a teaser bull for
the signs of estrus. The day to first observed estrus,
day of first insemination, service period, services per
conception and conception rate was recorded. The
statistical analysis of reproductive performance was
carried out by one-way ANOVA using SPSS software
(version 22.0).

RESULTS AND DISCUSSION

On the day of calving, compared to day 45 before
calving, the plasma Zn concentrations decreased
(p<0.01) by 34.2% in 0Zn group, whereas, the
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Table 1: Plasma Zn concentrations (ppm, MeantSE) in Zn supplemented and non-supplemented Karan-
Fries cattle (n=6 in each group)

Day 0 ppm Zn 80 ppm Zn 120 ppm Zn
-45 0.94 + 0.02 0.96 + 0.03 0.93 + 0.01
-30 0.822 £ 0.01 1.02% + 0.12 1.19° + 0.07
-15 0.642+ 0.01 0.99° + 0.06 1.12°+ 0.04
0 (Calving) 0.60%+ 0.01 0.82°+ 0.05 1.05°+ 0.06
15 0.742£ 0.05 0.90°+ 0.02 1.31°+ 0.05
30 0.862+ 0.02 1.11* + 0.06 1.49°+ 0.08
45 0.972 £ 0.07 1.21°+ 0.04 1.59¢+ 0.04

abeMeans having different superscripts within a row differ significantly (p<0.01)

respective reduction in 80Zn and 120Zn groups was
only 17% and 3.3% (Table 1). Subsequent to calving,
plasma Zn was higher (p<0.01) in supplemented
compared to non-supplemented KF cattle (Table 1).
A previous study has also reported higher plasma Zn
following supplementation of 60 ppm Zn to dairy cattle
(Maurya et al., 2013).

About 33.3% non-supplemented cattle, 16.6%
cattle following 80 ppm Zn supplementation and none
of the cattle following 120 ppm Zn supplementation had
retention of fetal membranes and post-partum metritis
(Table 2). Moreover, the time to shed fetal membranes
and days to recover from post-partum metritis was
lesserin 120Zn group (Table 2). Previously, a reduction
in cases of retention of fetal membranes from 37%
to 25% following supplementation of 80 ppm Zinc
to cattle during dry periods was reported (Phondba,
2012). In another study, the supplementation of
selected minerals from day 60 prepartum to day 200
post-partum reduced the incidence of metritis in cattle
(Toni et al., 2007).

Zinc supplementation at 80 ppm and 120 ppm
reduced (p<0.05) post-partum estrus interval by 11.14%
and 11.98% compared to non-supplemented cattle
(Table 2). Similar results were reported in an earlier
study (De et al., 2014). Artificial insemination was done
in 80 ppm and 120 ppm supplemented group about
10.8 and 17.3 days earlier (p<0.05) in comparison to
non-supplemented cattle, respectively (Table 2). The

organic mineral supplementation containing Zn can
reduce the mean interval to first service in dairy cattle
(Socha et al., 2003). The service period following Zn
supplementation at 80 ppm and 120 ppm was reduced
(p<0.05) by 20.12% and 23.14% compared to non-
supplemented cattle (Table 2). The supplementation
of sustained-release multi-trace element/vitamin bolus
containing Zn, Co, Mn, Cu and Se to Holstein cattle
reduced the service period by about 50 days (Khorsandi
et al. 2016). Furthermore, the number of services per
conception was reduced and the conception rate was
increased following Zn supplementation (p<0.05, Table
2). Others have also reported similar results in dairy
cattle (Ahola et al., 2004). Thus, the present study
found that supplementation of Zn both at 80 ppm and
120 ppm concentration in the basal ration improved
the reproductive efficiency of Karan-Fries dairy cattle.
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Table 2: Effect of Zn supplementation on reproductive performance of Karan-Fries

cattle (n=6 in each

group)

Parameters Oppm Zn 80ppm Zn 120ppm Zn
Cattle with retained fetal membrane 2 1 0
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Days to 1stinsemination 109+3.682 99.16+2.83° 92.66+2.51°
Service period (days) 146.2+2.2° 116.7+1.7° 112.3+£1.8°
Services per conception 2.32 1.8° 1.6°
Conception rate (%) 42.8 54.5 60

ab.cMeans having different superscripts within a row differ significantly (p<0.05)
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