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= Take Home Messages

> Extending the duration of the voluntary waiting period (VWP) from 50 or 60 days in milk (DIM) to 88
DIM can increase first service pregnancy per Al (P/Al) but delay overall time to pregnancy when either
all timed Al (TAI) or combined (Al in estrus and TAI) programs are used for first service.

» The greatest positive effect of extending the VWP on first service P/Al may be observed in primiparous
COWsS.

» Delaying first service from 60 to 88 DIM may result in greater profitability for primiparous, but not for
multiparous cows.

» Changes in VWP duration affected profitability primarily by differences in replacement cost, and to a
lesser extent, by income over feed cost.

» In general, the effect of manipulating the duration of the VWP on herd performance and economics
depends upon complex interactions between reproductive performance, herd exit dynamics, lactation
performance, and economic conditions.

* Introduction

Timing of pregnancy during lactation affects dairy herd profitability by defining the calving interval, milk
production efficiency, and herd replacement dynamics. Insemination and conception risk after the end of
the voluntary waiting period (VWP) are the two major determinants of time to pregnancy during lactation.
The duration of the VWP may also influence timing of pregnancy because it determines when cows become
eligible for insemination.

Dairy farms in the United States traditionally begin inseminating cows at approximately 40 to 50 days in
milk (DIM) because sub-optimal detection of estrus and fertility to Al required that cows received multiple
services to conceive. In recent years, however, better cow health and reproductive management programs
that ensure inseminating cows by a set DIM led to increases in reproductive and productive performance
of well-managed dairy herds. Improved detection of estrus and fertility reduces the number of inseminations
needed to conceive and the variation in the timing required for cows to become pregnant. Thus, there is an
opportunity to better control timing of pregnancy during lactation and thereby maximize profitability. In this
regard, extending the VWP by a reasonable amount of time (20 to 30 days) may be a simple and
inexpensive change with potential to impact the profitability of dairy herds.

Despite the potential effect of manipulating the duration of the VWP on herd reproductive performance and
profitability, very limited data are available about the reproductive performance and the profitability of dairy
cows managed with different VWP duration. Indeed, in recent years many dairy farms have extended the
VWP for their cows without a clear understanding of the implications to herd performance and profitability.
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Potential Effects of VWP on Physiological Status of Cows Before First Service

Extending the duration of the VWP may improve reproductive performance of cows by multiple
mechanisms. For example, it may provide more time to recover uterine health (Gilbert et al., 2005; Sheldon
et al., 2009) by improved immune status later in lactation, or more time to resolve inflammation after calving,
or both (LeBlanc et al., 2011; 2014). Likewise, a longer VWP may provide cows more time to resume
ovarian cyclicity (Butler, 2003) allowing more estrous cycles before first service, which has been linked to
fewer days to first service and greater pregnancies per Al (P/Al; Thatcher and Wilcox, 1973; Butler and
Smith, 1989). Delaying first service beyond the period of negative energy balance nadir in early lactation
also may improve reproductive performance by avoiding insemination during negative energy balance.
Optimum body condition score (BCS) at the time of insemination is strongly associated with high probability
of pregnancy (Souza et al., 2007; 2008; Carvalho et al., 2014).

Previous Research on VWP Duration and Reproductive Performance

Despite the potential benefits of extended VWP on reproductive performance, the impact of this
management strategy on overall herd performance has not been fully elucidated. Few randomized
controlled experiments have evaluated the implications of VWP duration on the reproductive performance,
herd exit dynamics, and economics of dairy cows. In an experiment with a limited number of second-
lactation cows (i.e., 54 cows per group), Van Amburgh et al. (1997) found no differences in P/Al at first
service, heat detection efficiency, and services per conception when comparing VWP of 60 versus 150
days. Furthermore, Arbel et al. (2001) observed no effect of extending VWP by 60 days (from 90 to 150
days in primiparous cows and from 60 to 120 days in multiparous cows) on reproductive performance of
dairy cows under Israeli conditions. In this previous experiment, only cows with above-average milk
production that did not calve during summer were included. In contrast, in an experiment conducted in
Germany using only cows with above- or below-average milk production, an increment of 13 and 20
percentage points in P/Al to first service was observed when VWP was extended from 77 to 98 or from 56
to 77 DIM for high- and low -producing cows, respectively (Tenhagen et al., 2003).

More recently, Gobikrushanth et al. (2014) reported the results of a retrospective cohort study using data
from a commercial farm in Florida that extended VWP duration during summer only. Cows with the extended
VWP had improved first service P/Al, but more days open, and longer calving intervals. Results from the
previous study might have been confounded by season of Al because cows with short VWP (57 to 63 days)
received first service during summer and fall, whereas cows with long VWP (64 to 121 days) received first
service during fall only. Moreover, the reproductive program used to submit cows for first service resulted
in overlapped DIM at first service for a substantial proportion of cows.

Collectively, the ambiguous results and multiple exclusion criteria of these previous studies did not allow a
decisive conclusion that extending the duration of the VWP is beneficial for the reproductive and lactation
performance of dairy cows or the determination of the potential effects of extending the VWP on the herd
exit dynamics and economics of dairy herds.

= Recent Research on Duration of the VWP

Extending VWP from 60 to 88 DIM and Using All Timed Al for First Service

We recently conducted an experiment to evaluate the reproductive performance, herd exit dynamics, and
economics of dairy cows managed with a VWP of 60 or 88 DIM in commercial dairy farms. We also were
interested in evaluating the effect of longer VWP on markers of physiological and energy status before first
service. Based on expected physiological benefits of delaying first service (i.e., improved uterine health,
reduced rate of anovulation, improved BCS, and reduced systemic inflammation), we hypothesized that
extending VWP duration from 60 to 88 DIM would increase P/Al to first service and improve overall
reproductive performance (i.e., reduce overall time to pregnancy after calving).
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Cows from three commercial farms in New York were blocked by parity (primiparous vs. multiparous) and
the multiparous cows were stratified by total milk yield recorded for the previous lactation. Thereafter, cows
were randomly assigned to a VWP of 60 [VWP60; n = 1,265] or 88 [VWP88; n = 1,260] DIM. For first
service, all cows received the Double-Ovsynch (DO) protocol (GnRH-7 days—PGF-3 days—-GnRH-7
days-GnRH-7 days-PGF-56 h-GnRH-16 to 20 h-TAl; Souza et al., 2008) for synchronization of
ovulation. For second and greater Al services, cows were submitted for insemination after detection of
estrus. At all three farms, cows not detected in estrus and re-inseminated before non-pregnancy diagnosis
at 39 + 3 days after Al received TAI after resynchronization of ovulation with the Ovsynch protocol (GnRH-7
days—PGF-56 h—-GnRH-16 to 20 h—TAl) initiated 32 + 3 days after Al (D32-Resynch).

All farms housed cows in free-stall barns with four or six rows of stalls, milked cows three times or twice
daily (one farm), and cows were supplemented with recombinant bovine somatotropin (rbST; Sometribove
zinc, Posilac, Elanco Animal Health, Indianapolis, IN).

Physiological Traits before First Service

Our results for multiple markers of physiological status supported the hypothesis that a longer VWP would
lead to an improved uterine environment, reduced anovulation, improved BCS, and reduced systemic
inflammation before first service. The effect of extending VWP duration on uterine health was evident
because fewer cows had purulent vaginal discharge (PVD) and cytological endometritis (CYTO) at the
beginning of DO and at 10 days before TAI. The longer VWP also resulted in more cows with a BCS 22.75,
which has been associated with greater first service P/Al. Assuming that most cows lost body reserves after
calving, our results (data not shown) indicated that the longer interval from calving to first service for cows
in the VWP88 treatment allowed recovery of more body reserves. Collectively, these observations for
physiological markers and overall metabolic status indicated that providing cows more time to recover
before first service was a feasible strategy to promote a physiological status more conducive to pregnancy.

A greater proportion of cyclic cows at the beginning of the DO protocol in the VWP88 group also reflected
the effect of additional time for resumption of cyclicity, whereas the similar proportion of cyclic cows
observed 10 days before TAI in both groups reflected the efficacy of the DO protocol to resolve anovulation
in cows exposed to the VWPG0 treatment. This was expected because previous studies have demonstrated
that GnRH-based presynchronization protocols are effective for reducing the proportion of anovular cows
before TAI (Souza et al., 2008; Herlihy et al., 2012).

Reproductive Outcomes

In support of our main hypothesis, extending the duration of the VWP from 60 to 88 DIM after
synchronization of ovulation with the DO protocol increased P/Al after first service in lactating dairy cows
(Table 1). Nevertheless, most of the observed difference was attributed to the greater P/Al of primiparous
cows in the VWP88 treatment (no significant difference for multiparous cows). The reason for the different
response to treatments by parity is unclear because both groups presented a fairly similar physiological
response to the extension of the VWP. Differences between parities in metabolic status, health, or both not
captured by the traits monitored in this experiment may explain such a discrepancy. As expected, P/Al was
greater (P < 0.01) for primiparous than multiparous cows (50.4 vs. 38.0%, respectively) and cows with low
(45.7%) and medium (46.7%) accumulated milk production up to 30 DIM had greater (P = 0.02) P/Al than
cows with greater (39.9%) milk yield.

A lack of difference in pregnancy loss, proportion of cows inseminated after a detected estrus, and P/Al for
second and greater services suggested that extending the duration of the VWP should not be expected to
reduce pregnancy losses for cows pregnant after first service, improve the likelihood of re-insemination to
estrus, or the fertility to second and greater Al services. Conversely, extending the VWP from 60 to 88 DIM,
affected the total number of Al services up to 350 DIM because cows in the VWPG60 treatment had more (P
= 0.04) inseminations than cows in the VWP88 treatment (2.6 vs 2.4 services, respectively). This was the
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result of earlier opportunities for re-inseminations in cows not pregnant to previous Al services in the
VWPG60 group.

Table 1. Effect of extending duration of the voluntary waiting period from 60 to 88 DIM on
pregnancies per Al and pregnancy loss after first service TAl in lactating dairy cows

P/Al 39 days after timed P/Al at pregnancy Pregnancy loss®

Item™2 AlR confirmation*
Primiparous % (n/n)

VWP60 46.22 (214/463) 44.02 (201/457) 3.4 (7/208)

VWP88 55.0° (249/453) 52.3v (237/453) 4.8 (12/249)
Multiparous

VWP60 36.2 (263/726) 33.1 (237/717) 6.7 (17/254)

VWP88 40.1 (280/698) 36.3 (250/689) 7.8 (21/271)
All parities

VWP60 40.1 (477/1,189) 37.3 (438/1,174) 5.2 (24/462)

VWP88 46.0 (529/1,151) 42.6 (487/1,142) 6.4 (33/520)
P-value

Treatment <0.01 <0.01 0.36

Parity <0.01 <0.01 0.04

Treatment x parity  0.19 0.22 0.68

*bMeans with different superscript letters within parity and pregnancy outcome differ (P < 0.05).

I'VWP60 = first service timed Al at 60 + 3 DIM after the Double-Ovsynch protocol.

2VWP88 = first service timed Al at 88 & 3 DIM after the Double-Ovsynch protocol.

3P/AI = pregnancies per artificial insemination.

“Reconfirmation of pregnancy status in pregnant cows was conducted by transrectal palpation at 67 + 3 days on one farm or
transrectal ultrasonography at 95 + 3 and 109 + 3 days after Al on the other two farms.

Discrepancy in number of cows for calculation of P/AI at different time points and pregnancy loss due to cows leaving the herd
because of sale or death before pregnancy reconfirmation.

Our overall results for P/Al and re-insemination dynamics are in agreement with previous studies, which
showed improved P/Al after extending the duration of the VWP (Tenhagen et al., 2003; Gobikrushanth et
al., 2014). Nevertheless, direct comparisons between studies are difficult because of differences in
experimental design and interactions between treatments and other confounders. Thus, despite substantial
variation across studies, the collective results of the current experiment and others (Tenhagen et al., 2003;
Gobikrushanth et al., 2014) conducted under conditions more similar to ours (i.e., using TAI and less
difference in VWP duration) indicate that extending VWP duration increases P/Al to first service. The
magnitude of the increment in P/Al, however, may be affected by parity, method of insemination, season,
milk yield level, and the magnitude and timing of the extension of the VWP.

Because timing of pregnancy for lactating dairy cows is determined by the combined effect of all Al services
rather than first service only, evaluating the pattern of pregnancy creation during the entire lactation is
essential to truly determine the effect of VWP duration on reproductive performance. Rather than focusing
only on first service outcomes, dairy managers should consider the potential effect of manipulating the
duration of the VWP on pregnancy dynamics during the entire lactation and for all cows. In this regard,
cows in the VWPG0 treatment in our experiment became pregnant at a faster rate after calving than cows
in the VWP88 treatment regardless of parity as evidenced by a greater hazard of pregnancy (i.e., an
indication of the different speed at which cows become pregnant in two groups) after calving (Figure 1). As
a result, median (days at which 50% of cows were pregnant) and mean days to pregnancy were 102 and
132 days for the VWPG0 treatment and 128 and 154 days for the VWP88 treatment (Figure 1). The hazard
of pregnancy also was affected by parity (P < 0.01) because primiparous cows became pregnant at a faster
rate than multiparous cows (HR 1.48, 95% CIl 1.36 to 1.62). Cows with greater milk yield up to 30 DIM
became pregnant at a slower rate (HR 0.84, 95% CI 0.76 to 0.94) than cows with medium milk yield (no
difference between high and low milk yield). Essentially, the reduced P/Al to first service for cows in the
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VWPG60 treatment was fully compensated by the creation of more pregnancies at earlier DIM because of
more and earlier opportunities for re-insemination.
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Figure 1. Survival curves for time to pregnancy after calving for cows that received a TAI at 60
(VWP60) or 88 DIM (VWP88) after the Double-Ovsynch protocol. Cows in the VWP60 treatment
became pregnant at a faster (P < 0.001; HR 1.34; 95% CI 1.23 to 1.47) rate than cows in the VWP88
treatment

The faster rate of pregnancy creation, however, did not result in a reduced proportion of nonpregnant cows
at 350 DIM (P = 0.28; VWP60 7.3 vs. VWP88 8.6%). These results indicate that the greatest consequence
of longer VWP is shifting timing of pregnancy towards later lactation rather than generating a different
proportion of pregnant cows during lactation. In agreement, two other studies reported the same patterns
of pregnancy creation (Tenhagen et al., 2003; Gobikrushanth et al., 2014) as those observed in our
experiment.

Herd Exit Dynamics

Cow parity and pregnancy status are major determinants of the herd exit dynamics in dairy farms. Pregnant
cows and younger cows (e.g., primiparous vs. multiparous) have reduced risk of removal from the herd (De
Vries et al., 2010; Pinedo et al., 2010). Indeed, in our experiment, a smaller proportion of primiparous than
multiparous cows left the herd and primiparous cows had a similar herd exit dynamic regardless of VWP
treatment (HR 1.12, 95% CI1 0.77 to 1.61). These results reflected the protective effect for culling of early
pregnancy and younger age. Conversely, for multiparous cows a greater proportion of cows from the
VWP88 treatment exited the herd as lactation progressed (P = 0.03; HR 1.21, 95% CI 1.02 to 1.44)
reflecting the compounded effect of delayed pregnancy and greater culling pressure in older cows.

We also observed that cows in the low milk-yield group had a greater hazard of culling (P < 0.01) than cows
in the medium (HR 1.72, 95% CI 1.43 to 2.07) and high (HR 2.04, 95% CI 1.69 to 2.47) milk-yield groups.
Therefore, milk yield level also played a role because nonpregnant cows with medium and high milk yield
within parity had less culling pressure than cows with low milk yield. These results indicate that through its
effect on timing of pregnancy during lactation, manipulating the duration of the VWP also may affect the
herd exit dynamics, which may have important economic implications. As pregnancy is delayed cows, in
particular multiparous cows, are more likely to leave the herd.
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Economic Outcomes

We monitored cows enrolled in our experiment for 18 months after calving to determine individual cow
profitability based on income over feed cost (IOFC), replacement costs, reproductive programs costs, rbST
supplementation cost, operating expenses, and value of calves born. Cash flow for an 18-month period
after calving for each cow enrolled in the experiment was calculated by addition of all these expenses and
revenues. In order to better represent the reality of a dairy farm, we considered that every cow enrolled in
the trial filled-in a slot at the dairy and the slot had to remain occupied for the entire 18-month period to
maintain constant herd size. Therefore, every cow that left the herd because of sale or death was replaced
by a randomly selected first lactation cow from the same experimental treatment. This cow contributed to
expenses and revenues up to the end of the 18-month period (i.e., filled-in the original slot occupied by the
cow it replaced). If the replacement cow left the herd before the end of the 18-month period, she also was
replaced by another randomly choose first-lactation cow. The method used for our economic analysis (i.e.,
fixed period of time including a significant portion of the lactation following application of the experimental
treatments) was meant to better represent the effect of reproductive performance on herd profitability.
Otherwise, the effect of timing of pregnancy on the current and subsequent lactation is not captured.
Because of substantial differences in performance and profitability between primiparous and multiparous
cows, data were analyzed separately by parity group. Results for profitability by parity group are presented
in Table 2.

Table 2. Effects of extending duration of the voluntary waiting period from 60 to 88 DIM on revenues
and expenses during 18-mo after calving in the experimental lactation.

Primiparous Multiparous
VWPG60 VWP88 P- VWPG60 VWP88 P-
ltem (n=480) (n=471) Diff value (n=785) (n=789) Diff value

Milk income over feed cost 3,806+119  3,803+119 -3 0.95 4,363+132  4,324+132 -39 0.38

Calf value 100.5+3.5 103+3.5 24 0.59 80.8+2.5 7.8+2.5 -2.80 0.43
Replacement cost 327.3+52.1 2594523 -68.3 0.07 624.9+314 673.6+31.3 48.7 0.16
Reproductive cost 97.6+1.4 91.3+14 -6.3 <0.01 104.1+2.0 93.6+2.0 -10.5 <0.01
bST cost 215.9+23.6 222+23.6 5.7 <0.01 219.4+256 2249+256 5.5 <0.01
Other operating expenses 1,512 1,512 1,512 1,512

Cash flow 1,756+148  1,824+148 68 0.32 2,006+124  1,921+124 -85 0.19
Cash flow per day 3.25+0.28 3.37+0.28 0.12 0.32 3.71+0.23 3.56+0.23 -0.15 0.19

I'VWP60=first service timed Al at 60+3 DIM after the Douvle-Ovsynch protocol.
2VWP88=first service timed Al at 88+3 DIM after the Double-Ovsynch protocol.

For primiparous cows, cash flow per slot per 18-month or per day was similar (P = 0.32) for the VWP60
and VWP88 treatments despite a $68 numerical difference in favor of the VWP88 group. Most of the
difference between treatments resulted from greater replacement cost for the VWPG60 treatment because
the small differences observed for the rest of the costs offset each other. The difference in replacement
cost resulted primarily from a greater cost in the subsequent lactation because a slightly greater percentage
of second lactation cows (i.e., first lactation during experimental lactation) left the herd before the end of
the 18-month period. Thus, when attempting to extrapolate the results of our experiment to other farms, it
is important to recognize the dominance of replacement cost over total profitability because different
replacement cost dynamics (i.e., different culling pressure and different cost of culling) may be observed
across herds and changing market conditions. Indeed, when we simulated the potential effect of changes
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in economic conditions (i.e., milk prices, reproductive cost, heifer replacement costs, and calf values),
replacement costs accounted for up to almost 80% of the total variation in profitability.

Results for multiparous cows were opposite to those of primiparous cows. Although a statistically significant
difference between treatments was not observed, cows in the VWP60 were more profitable by $85 per slot
per 18-month than cows in the VWP88 treatment. In this case, however, replacement cost was greater for
the VWP88 reflecting increased culling pressure in nonpregnant cows in the VWP88 treatment during later
lactation. Such contrast in results for overall cash flow likely reflected differences in milk production
persistency (i.e., lactation curves are less persistent for multiparous than primiparous) and the interaction
between parity and risk of leaving the herd as lactation progressed (i.e., only multiparous but not
primiparous cows in the VWP88 were more likely to leave the herd). Although to a lesser extent than for
primiparous cows, replacement cost explained a substantial proportion of the numerical economic
differences for the results with fixed economic values or when we simulated varying economic conditions.

In summary, the economic outcomes for our experiment indicate that extending the VWP from 60 to 88 DIM
when using only TAI to submit cows for first service may result in greater (numerical) profitability for
primiparous cows, primarily through a reduction in replacement costs. Conversely, the same extension of
the VWP duration for multiparous cows may lead to economic losses (numerical) primarily from greater
replacement cost and reduced income-over-feed costs, which cannot be offset by reduced reproductive
program costs.

Results from our experiment should be interpreted with caution because despite the large number of cows
we did not detect statistically significant differences for overall cash flow; this may be related to the fact that
all cows received rbST and the particular replacement dynamics of the herds involved in our research that
may have been affected by individual farm management decisions and the economic conditions during the
study. Of note, the method used to calculate cow profitability also may vary depending on whether
profitability per unit of time and slot, or per cow, regardless of time and herd size constraints are calculated.

Effect of Method of Submission for First Service and VWP Duration on Reproductive
Performance

Dairy managers need to determine not only the duration of the VWP for their cows, but also the type of
management strategy to submit cows for first service. In this regard, the effect of extending the VWP from
60 to 88 DIM on first service P/Al and subsequent reproductive performance in the experiment described
above may have been specific to the use of only TAI with a GnRH-based fertility protocol (i.e., Double-
Ovsynch). For example, using all TAI results in a narrow range of DIM to first service regardless of the
ability of cows to display estrus. This narrow range reduces variation of not only DIM to first service but also
for second and greater Al services. By resolving anovulation, proper synchronization of ovulation, and
optimization of the endocrine environment before insemination in a majority of cows (Souza et al., 2008;
Herlihy et al., 2012; Giordano et al., 2013), GnRH-based protocols also may offset the detriment of shorter
VWP on P/Al to a greater extent than programs not including synchronization of ovulation or
synchronization of ovulation with PGF-based protocols. Thus, the method of submission to first service and
the type of synchronization of ovulation protocol, if employed, are important considerations at the time of
defining the duration of the VWP. In this regard, many dairy farms continue to submit cows for first service
through a combination of detection of estrus and TAI after the Presynch-Ovsynch protocol. Cows detected
in estrus after Presynch (two PGF treatments 14 days apart) are inseminated, whereas the rest of the cows
receive TAI after completion of the protocol. In this case many farms use a VWP of approximately 50 to 60
DIM. Therefore, a reasonable question is how programs that combine Al at detected estrus and TAI
compare with all TAI programs at different VWP durations.
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Effect of a Combined Approach versus All TAI and Different VWP on Reproductive
Performance of Dairy Cows

As part of the experiment described above in one of the participating farms we also included an additional
treatment that consisted of a typical combined program with the Presynch-Ovsynch (PSOv) protocol. Cows
in this treatment were allowed to be inseminated at detected estrus any time after 50 + 3 DIM coincident
with the second PGF treatment of Presynch. The other two treatments consisted of all TAI after the Double-
Ovsynch protocol at 60 + 3 (DO60) or 88 + 3 (DO88) DIM as described. Cows in the three treatments were
managed similarly for second and greater Al services.

Our most relevant findings were that cows managed for first service with the combined approach of Al after
detected estrus and VWP of 50 DIM had similar time to pregnancy during lactation to cows managed with
all TAl and VWP of 60 DIM. In addition, cows in both treatments with a shorter VWP became pregnant at a
faster (P < 0.05) rate than cows in the DO88 treatment (Figure 2). As a result, median and mean days to
pregnancy were 90 and 123 for DO60, 96 and 126 for PSOv, and 116 and 150 for DO88. The hazard of
pregnancy was greater (P < 0.01) for cows in the DO60 than the DO88 treatment (HR 1.53, 95% CI: 1.32
to 1.78) and for cows in the PSOv than the DO88 treatment (HR 1.37, 95% CI: 1.19 to 1.61). No differences
were observed between cows in the DO60 and PSOv treatments (HR 1.12, 95% CI: 0.96 to 1.30).
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Figure 2. Survival curves for time to pregnancy after calving for cows that received first service
through a combination of detection of estrus and TAI with the Presynch-Ovsynch protocol (PSOv)
or all TAIl at 60 (DO60) or 88 DIM (DO88) after the Double-Ovsynch protocol. Cows in the PSOv and
DO60 treatments became pregnant faster (P < 0.05) than cows in the DO88 treatment.

Although the overall effect of VWP duration on P/Al at first service followed the same trends (no statistically
significant differences were detected likely because of a lack of statistical power) as for the larger
experiment (presented previously), the positive effect of longer VWP on this farm was not as dramatic
favoring the groups with shorter VWP. This was particularly important for multiparous cows that had the
same P/Al after all TAl at 60 or 88 DIM and approximately 4 percentage points fewer overall P/Al for cows
in the Presynch-Ovsynch treatment.

Thus, we concluded that first-service management programs that result in a similar range of DIM to first
service regardless of being a combined approach (e.g., Al at detected estrus and TAI with Presynch-
Ovsynch with 50-day VWP) or all TAI with Double-Ovsynch and 60-day VWP) can lead to similar time to
pregnancy after calving. In addition, these programs with shorter VWP and similar range of DIM at first
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service can reduce time to pregnancy when compared with an all TAl program with an extended VWP (i.e.,
88 DIM), which did not result in a substantial increment in first service P/Al. Our observations are particularly
important for herds that extend the duration of the VWP and do not observe a substantial increment in first
service P/Al. Indeed, in our study we estimated that to have the same proportion of pregnant cows at
approximately 90 DIM, P/Al at first service for the program with extended VWP must be 10 to 11 percentage
points greater for primiparous cows and 7 to 12 percentage points greater for multiparous cows.

Because economic differences between reproductive management programs depend on multiple factors
beyond timing of pregnancy during lactation as clearly demonstrated in our comparison of all TAl at 60 vs
88 DIM, it remains to be determined which one of the strategies was the most profitable in our experiment
for programs using a combination of Al at detected estrus and TAl vs. all TAI.

=  Conclusions

Manipulating the duration of the VWP affects herd reproductive performance, exit dynamics (i.e., cow
sales), and profitability. From a reproductive performance perspective the greatest effect of delaying the
end of the VWP is greater P/Al to first service (in particular for primiparous cows) and an overall delay in
time to pregnancy, which may increase the risk of leaving the herd (in particular for multiparous cows).
Extending the duration of the VWP as in our experiments may increase profitability of primiparous cows
and reduce profitability of multiparous cows. Such effect would depend mostly on the herd replacement
dynamics and milk production efficiency.

First-service management strategies that combine insemination of cows at detected estrus for first service
with TAl in the absence of previous first Al at estrus may result in similar days to pregnancy during lactation
provided that average DIM at first service is similar for all TAI programs and first service P/Al is reasonable.
Management programs that reduce DIM at first service through Al at detected estrus and TAl or all TAl can
reduce time to pregnancy compared with all TAI programs with longer VWP, in particular, when the
extension of the VWP does not substantially increase first service P/Al.

Collectively, data from our recent research indicate that the effect of VWP duration and first service
management strategies on dairy herd performance depends upon complex interactions between the pattern
of insemination for first service, pregnancy per Al, and herd exit dynamics, all of which may vary for
primiparous and multiparous cows. As a result, dairy managers should consider these complex interactions
when defining VWP duration for their lactating dairy cows.
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