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ABSTRACT

Performance and carcass data were compiled from available literature to summarize the effects of single
implants, reimplanting, and implant schemes on feedlot steers and heifers. Averaged across trials, steers
implanted with a combination of estrogen and androgen compounds had the highest gains, feed efficiency, carcass
weight and ribeye area. All implant types, except androgen alone, reduced marbling score and percent grading
choice in steers compared to those that were not implanted. In head-on comparisons against non-implanted steers,
both estrogenic and combination implants increased performance traits, carcass weight and ribeye area, and
reduced marbling score. Reimplanting with an additional mild estrogen or estrogen plus androgen (combination)
improved gains and feed efficiency, but reduced marbling score compared to a single implant. Implanting with
one or two combination implants increased performance as compared to two strong estrogen implants. In heifers,
androgen either alone or combined with estrogen was most effective implant for improving performance and
quantitative carcass traits. Implanting heifers with estrogenic compounds alone did not improve performance.
Marbling scores and quality grades were unchanged by implanting in heifers. Reimplanting with either androgen

alone or androgen plus estrogen increased heifer performance traits and carcass weights.

INTRODUCTION

Implants are used commonly in the finishing
phase of beef production to improve gain and feed
efficiency. Eleven implants are available
commercially for feedlot steers and heifers; these can
be used alone, in sequence, or in combination. Many
questions remain regarding which implant or implant
combination is most effective for increasing.
performance and profitability in the feedlot. Concerns
about negative impacts of implants on quality grade
and tenderness have developed in the industry
(Morgan, 1991; Belk, 1992). The objective of this
paper was to summarize the available literature on the
effects of various implants and combinations on
feedlot performance and carcass traits of steers and
heifers.

Methods

Databases were assembled that consisted of
treatment means reported in scientific journals and
research reports from all available implant trials
through mid 1996. The steer database included 77
research trials (cattle number, N = 14,127) and the
heifer database consisted of 30 research trials (N =
5,489). Implants were grouped or classified across
name brands (Table 1) as either mild estrogen, strong
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estrogen, androgen, strong estrogen plus androgen,
mild estrogen plus androgen, and strong estrogen plus
two androgens. In addition, first and second implants
were listed. The number of implant treatments
represented in the database for steers and for heifers is
shown in Tables 2 and 3. Note that many cells are
vacant. The General Linear Model of SAS (1990) was
used to test the implant type effects weighted by the
number of animals per treatment for steers and heifers
separately. The experimental unit was defined as the
mean from all cattle within a treatment and within a
trial that was similar in implant scheme, in breed, in
initial weight, and in days fed. Single implant effects
are least squares means across all treatments where no
second implant was given; responses to two identical
implants also were compared. Superscripts denote
differences at P < .05. Head-on and reimplant
comparisons are least sguares means comparing
implants using groups of cattle from the same trial and
identical background.

RESULTS

Single Implant Means for Steers: When only a
single implant was used at the start of the trial, the
combination of strong estrogen plus androgen resulted
in the largest increases in gain, efficiency, carcass
weight and ribeye area by steers (Table 4). Steers
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Table 1. Implant type classification for the various implants.

Abbrev. Implant Type Implant Trade Name
A Androgen Finaplix-H, Finaplix-S
SE Strong Estrogen Implus-S, Synovex-S
SEA Strong Estrogen + Androgen Implus-H, Synovex-H, Revalor-H, Revalor-
S, Synovex-S + Finaplix-S, Synovex-Plus
SE-2A Strong Estrogen + 2 Androgens Synovex-H + Finaplix-H, Implus-H +
‘ Finaplix-H
ME Mild Estrogen Compudose, Ralgro
MEA Mild Estrogen + Androgen Compudose + Finaplix, Ralgro + Finaplix

Table 2. Number of various implant treatments for feedlot steers.

First Second Implant
Implant NONE ME SE A SEA
ME 32 16 3 1 1
SE 38 1 34 3 23
A 4 0 0 0 0
MEA 7 0 0 1 0
SEA 70 0 6 5 36
NONE 81 0 0 0 4
Table 3. Number of varjous implant treatments for feedlot heifers.
First Second Implant
Implant NONE ME SE A SEA
ME 2 2 0 0 2
SE 2 0 3 3 0
A . 15 0 0 11 0
SEA 23 0 0 1 4
SE-2A 8 0 0 1 2
NONE 39 0 0 1 2

implanted with a mild or strong estrogen had higher

gains than non-implanted steers but lower than with
strong estrogen plus androgen. Steers implanted with
androgen implants alone or mild estrogen plus
androgen had responses not different from control or
other implant types for several traits, probably due to
the limited number of observations for these
treatments (4 and 7). Dry matter intake was increased
with mild estrogen, strong estrogen, and strong
estrogen plus androgen implants. On a percent of
carcass weight basis, dry matter intake was increased
by estrogen but unchanged or decreased by androgen
implants. Dressing percent, fat thickness, quality
grade, dark cutter incidence and shear force were not
significantly changed by implanting regardless of
implant type. Carcass weight was greater with strong
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estrogen implants than with no implant but lower
than with strong estrogen plus androgen implants.
Percent kidney-pelvic-heart fat was reduced by
combination (estrogen plus androgen) and mild
estrogen implants. With the exception of androgen
alone, all implants reduced marbling score and percent
grading choice. Mild estrogen implants lowered yield
grade compared to non-implanted controls and to all
implants except for androgen alone and mild estrogen
plus androgen, the two treatments with very limited
data. Weight of closely trimmed lean cuts, as
calculated from carcass measurements, and of non-
lean (fat plus bone) was increased by the strong
estrogen plus androgen implant, primarily due to
increased carcass weight.
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Table 4. Impact of a single implant on performance and carcass traits of feedlot steers.

First None Mild Strong Androgen Mild estrogen Strong estrogen
implant estrogen  estrogen " & androgen & androgen
Second implant None None None None None None

Contrasts 81 31 42 4 7 70
Treated steers 2355 1221 1730 38 352 3006
ADG, Ib. 2.88¢ 3.11b 3.290b 2,96 abe 322b 3.64 2
ADG, carcass 2.89¢ 3.25b 3320 3.05 abe 3.23 be 3.672
DML, Ib/d 19.45¢ 21832 21.25 @b 19.40 abe 21,72 abe 2191a
DMI, % of mean wt 2.13b 2362 2,223 2.00 b © 2304 2.14°
Feed/gain 6.77 & 6922 6.62 2 7.51 ab 6.86 ab 6.12b
Feed ME 2.92 be 2.87¢ 3.03 8 3.12 abe 2.81 be 3132
Carcass weight, Ib 699 © 702 be 723 b 683 abe 705 be 768 2
Dress percent 61.8 61.6 61.7 62.5 61.8 61.8
Rib eye area, sq. in. 12.09°b 11,980 12320 1221°b 12.41 2 12.70 2
Fat thickness, in. 0.46 0.46 0.47 0.57 0.48 0.46
KPH, % 2482 2.15be 2.37¢b 2.24 abe 185¢ 2210
Marbling score 544 2 504 b 518 b 522 ab 500 b 515%
Choice, % 74.02 59.6b 63.10 4520 59.7b
Yield grade 2852 2,670 2882 2.91.ab 2.70 ab 2852
Quality grade 4.90 4,71 4.74 4,58 4,58 477
Dark cutters, % 0.00 4.00 1.73
Shear force, Ib. 7.76 8.60 10.65 8.32
Lean cuts, % carc wt 50.1 499 49.9 50.4 50.3 49.9
Lean cuts, pounds 353 b 357 b 363 b 344 b 355b © 3778
Non-lean cuts, pounds 353 ¢ 359 be 365D 339 be 351 be 378 a

Repeated Implants for Steers. Effects of repeated
implants on steer performance and carcass
characteristics of steers are presented in Table 5. The
number of trials generally is less than for single
implants.  Again, the greatest effects on gain,
efficiency, carcass weight and rib eye area were for
steers reimplanted with strong estrogen plus androgen
although dry matter intake was greatest for steers
implanted twice with strong estrogen. Marbling
scores were reduced by all implants (except androgen
alone) and percentage of carcasses grading choice was
decreased by strong estrogen and strong estrogen plus
androgen implants. Again, weight of closely trimmed
lean cuts and of mon-lean tissue were increased by
combination implants.

Single implant means for Heifers: For feedlot
heifers implanted once at the start of the feeding trial
(Table 6), androgen alone or in combination with
estrogen resulted in higher gains than non- implanted
or estrogen-implanted heifers. Implanting with
estrogenic compounds alone did not increase gain
compared to non-implanted heifers. Dry matter intake
was increased by strong estrogen plus androgen
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.carcass weight at slaughter.

'implants but reduced by mild estrogen implants

compared to heifers that were not implanted or
implanted with androgen or strong estrogen plus two
androgen implants. This was due primarily to an
increased body weight, per hundred pounds live
weight, only mild estrogen implants increased dry
matter intake. Feed efficiency and calculated
metabolizable energy showed the largest improvement
with strong estrogen - androgen combination implants
followed by androgen implants. Implanting with a
mild estrogen reduced dressing percent, ribeye area
and fat thickness compared to non-implanted heifers
or most other implants, all probably due to a reduced
Dressing percent was
highest with the strong estrogen implant. Implanting
with strong estrogen plus ome or two androgens
increased ribeye area and reduced kidney-pelvic-heart
fat when compared to non-implanted heifers.
Marbling score, yield grade, quality grade, dark cutter
incidence and shear force were not significantly
changed by implanting heifers once at the start of the
finishing period. Lean and non-lean cut weights were
increased by a strong estrogen plus two androgen
implant.
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Repeated Implants for Heifers. Table 7 presents
least square means for heifers reimplanted during the
finishing period. The number of reimplant trials was
very limited for mild estrogen and for strong estrogen
alone or with two androgen implants. Gains and
efficiencies were greatest with strong estrogen and
strong estrogen plus two androgen implants. Low
carcass weights for mild estrogen reimplanted cattle
can explain their low dressing percentage, carcass
weight and quality grade. In contrast to effects with
steers, strong estrogen implants appeared to reduce
kidney - heart - pelvic percentage while the
combination implants did not. Marbling scores were
reduced by combination implants; the percentage
choice carcass was reduced by reimplants of strong
estrogen plus two androgens. Yield grade was
reduced, due primarily to reduced fat thickness, by all
implants although the percentage of carcass that were
dark cutting tended to be elevated by including
androgen in the implants, In general, repeated
implants increased carcass cutability of heifers.

Head-on Single Implant Comparisons for Steers:
Head-on comparisons in which contrasts are drawn
within each trial but summed across trials with feedlot

steers (Table 8) showed that implanting with either
mild estrogen, strong estrogen, or strong estrogen plus
androgen increased gain, feed intake (amount or
percent of body weight), efficiency and carcass weight.
Of these, implanting with the combination resulted in
the largest changes in gain (21%), DMI (7%), feed
efficiency (-11%), carcass weight (7%), ribeye area
(5%), fat thickness (7%), and percent choice (-17%)
Responses were more moderate with mild or strong
estrogen implants for gain (9-14%), DMI (4%),
efficiency (-4-5%), carcass weight (2-3%), ribeye area
(1%), fat thickness (2-4%), marbling score (-2%), and
percent choice (-4-10%). Androgen implants (A) used
alone increased gain (16%) and tended to increase
ribeye area (5%) but had limited effect on other
performance and carcass traits. Comparisons between
implant types showed that implanting once with
combination implants instead of a strong estrogen
resulted in greater gain (6%), DMI (2%), efficiency
(5%), diet ME (2%), carcass weight (2%) and ribeye
area (2%), but also reduced marbling score (2%) and
percent choice (11%). None of the differences
between the mild versus the strong estrogen implants
were significant.

Table 5. Impact of repeated implants or no implant on performance and carcass traits of feedlot steers (least

squares means).

First None Mild Strong Androgen Strong estrogen

implant estrogen estrogen & androgen

Second None Mild Strong Androgen Strong estrogen

implant ' estrogen estrogen & androgen
Contrasts 81 16 36 4 36
Treated steers 2355 778 1162 86 1357
ADG, Ib. 2.88¢ 298¢ 3.330b 2.74 ¢ 3.632
ADG, carcass 2.89¢ 2.88¢ 3360 2.62¢ 3612
DMI, 1b/d 19.45 cd 20.81 ab 2140 a 17.54 d 19.96 be
DMI, % of mean wt 2,130 2233 2283 1.98 be 2.00¢
Feed/gain 6.77 ab 7.06 2 6.44 ab 6.42 be 5.54¢
Feed ME 2,920 2.83b 2,96 b 2,99 ab 3.342
Carcass weight, Ib 699 ¢ 708 be 728 b 672 be - 798 a
Dress percent 61.8 ab 61.0°b 6150 60.4 2b 62.4 2
Rib eye area, sq. in. 12.09 ¢ 12.19 be 12.53b 12.04 be 13.30 2
Fat thickness, in. 0.46 ab 0.42b 0.48 ab 0.38 ab 0.50 a
KPH, % 2,482 2,12 be 2.41 2 2.33 abe 2,08¢
Marbling score 544 2 468 © 509 b 496 abe 522b
Choice, % 7402 82.0 ab 6260 40.8 ab 5760
Yield grade 2.85ab 265¢ 2,73 be 2.54 abe 2954
Quality grade 4.90 2 423 ¢ 4,610 4,22 abe 4,85 ab
Dark cutters, % 0.00 b 4.40a
Shear force, 1b. 7.76 9.80 9.07 9.00 7.44
Lean cuts, % carc wt 50.1 50.4 50.1 50.7 49.9
Lean cuts, pounds 3530 359 b 362 b 341b 403 2
Non-lean cuts, 1bs 353 b 353 b 3610 3310 406 #
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Table 6. Impact of a single implant on performance and carcass traits of feedlot heifers (least squares means).

First None Mild Strong Androgen Strong estrogen  Strong estrogen
__ implant_ ___ __estrogen  estogen ____ _______ ¢ & androgen & 2androgens

" “Second implant None None None None None None
Contrasts 39 2 2 15 20 8
Treated heifers 1368 201 99 816 888 120
ADG, Ib. 271¢ 2.44 ¢ 2.51 be 3.142 3,119 3.642
ADG, carcass 2.59b 1.94 ¢ 2.78 @b 3.04 2 3.062 3.382
DM, 1b/d 18252 16,68 °¢ 16.44 od 19.10 @b 19.43 b 19.62 ab
DMI, % of mean wt  2.09 b 2264 2.06 ab 2,11 40 2.08°b 2,000
Feed/gain 6.80 b 6.83 ab 6.55 abe 6.17 a 6.35ac 541°¢
Feed ME 3.132 2,670 3.31ab 3330 337% 3.64 ab
Carcass weight, Ib 642 b 5294 611 abed 679 ab 700 & 714 abe
Dressing percent 60.7 b 57.0¢ 63.52 61.5ab 61,94 60.4 ab
Rib eye area, sq. in. 12.14 b 11.00 ¢ 12.06 abe 12,63 ab 13.16 2 13.08 ab
Fat thickness, in. 0512 0.44 b 0.56 2 0.532 0.522 0.46 ab
KPH, % 2.61 2.35 2.52 2.33 2.36
Marbling score 555 490 530 543 534
Choice, % 78.02 58.8 b 74.6 @b 77.68 76.6 ab
Yield grade 2.75 2.80 2.84 2.80 2.74 2.63
Quality grade 5.02 4.00 5.00 4.93 5.03
Dark cutters, % 0.5 3.9 1.9
Shear force, 1b. 8.3 8.0 8.2
Lean, % of carcwt  50.3 49.9 50.1 50.6 50.6
Lean cuts, 1b, 3230 314 b 3320 3290 3628
Non-lean cuts, Ib. 319b 3150 3310 3210 3538

Table 7. Impact of repeated implants or no implant on performance and carcass traits of feedlot heifers (least squares

means).
First None Mild Strong Androgen Strong estrogen Strong estrogen

___ implant ___ estrogen _ estrogen ___ _______ &androgen _ &2androgens

Second None Mild Strong Androgen Strong estrogen Strong estrogen

implant estrogen estrogen & androgen & 2 androgens
Contrasts 39 2 3 11 11 4
Treated heifers 1368 25 158 278 222 74
ADG, Ib. 2.71¢ 2,17 ¢d 3472 2.83 be 3.13 abd 3.452b
ADG, carcass 2.59¢ 1.59 ¢ 3.44 ab 2.78 be 2,69 be 3.44 ab
DML, 1b/d 18.25 16.61 18.81 18.86 17.98 19.61
DM, % of meanwt  2.09 ¢ 272 2.18 ac 2.10 be 227 ab 2.10 be
Feed/gain 6.802 6.46 abe 5.38¢ 6.43 ab 5.95 be 5.69 abe
Feed ME 3.13b 2332 3532 3.252b 3.07b 3.57a
Carcass weight, Ib 6422 432°b 658 & 654 2 614 ab 707 2
Dressing percent 60.7 2 5570 6132 60.9 2 61.12 6182
Rib eye area, sq. in. 12.14 b 12.60 ab 12,92 @b 12.40 ab 14.052
Fat thickness, in. 0512 0.39¢ 0.40 be 0.48 ab 0.39 be
KPH, % 2612 2.13b 2.66 2 2.6412 2.50 ab
Marbling score 555 ab 340 4 561 abe 658 2 487 ¢d
Choice, % 78.02 62.2° 71.13 78.0 a 59.5b
Yield grade 2752 2.20 2b 2.39b 2,190 2.37b 2.14b
Quality grade 5.02 3.00 5.00 5.35 4.44
Dark cutters, % 0.5b 230 2.4%b 10.0 ab 1552
Shear force, 1b. 8.3 11.6
Lean, % of carcwt ~ 50.3 B 5132 5152 50.9 ab 5182
Lean cuts, 1b. 323¢ 338 abe 353 ab 328 be 366 2
Non-lean cuts, 1b. 319 321 332 317 341
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Head-on Comparisons-Reimplanting:

Reimplanting steers with a second mild estrogen
implant increased gains (5-7%), efficiency (4%), and
diet ME (3%) but reduced marbling score (5%)
(Table 8). Changes in performance or carcass traits
with a strong estrogen reimplant were minor.
However, in combination with androgen, a second
implant improved gain (6-8%), efficiency (6%), diet
ME (4%), carcass weight (4%) and dressing
percentage (.8%) but reduced marbling score (4%)
and percent choice (20%).

Head-on Comparisons-Implant Schemes:

Comparisons between various implant schemes
for steers (Table 8) showed little difference between
reimplanting with androgen alone or a combination
implant. Differences among specific implant
schemes were minor and largely reflected response
differences from the first implant. In most cases
where growth rate and rib eye area were increased,
marbling score tended to be reduced.

Sequence of implant administration (estrogen-
androgen/strong estrogen VvS. strong
estrogen/estrogen-androgen) did = not  alter
performance or carcass  traits of steers.
Reimplanting with the combination instead of a
strong estrogen after a first combination implant
produced slight but nonsignificant responses in
steers (Table 6) ADG (4%), ribeye area (3%), and
yield grade (-3%). For steers, two combination
implants of estrogen-androgen compared to two
strong estrogen implants resulted in greater gain
(7%), improved efficiency (-6%), diet ME (4%),
carcass weight (3%) and ribeye area (3%) but
reduced percent grading choice by 11%. Compared
to two strong estrogen implants, even a single
combination implant for steers (Table 8) resulted in
greater gain (2-6%) with little effect on efficiency
(1%), carcass weight (2%) or marbling score. For
steers having a strong estrogen as their first implant,
a combination implant given later (as compared to
no second implant) improved ADG, efficiency and
ME 5 to 6% but did not alter carcass quality in a
very limited number of comparisons (3).

Head-on Single Implant Comparisons jfor
Heifers: In head-on comparisons, implanting feedlot
heifers once with mild or strong estrogenic
compounds did not change any performance or
carcass traits with the exception of DMI;, DMI was
increased 3% with a mild estrogen implant (Table
9). Implanting with an androgen alone increased
gain, efficiency, diet ME, and kidney-pelvic-heart
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fat, all by approximately 4%, and carcass weight (2%)
but reduced percent grading choice by 7% compared
with no implant. Implanting with a strong estrogen plus
one or two androgens increased gain (10-12%),
efficiency (6-9%), diet metabolizable energy (4-6%),
carcass weight (4%) and ribeye area (5%).
Comparisons between implant types showed that the
combination estrogen-androgen implant was more
effective than an androgen alone for increasing
performance traits, carcass weight and ribeye area and
reducing kidney-pelvic-heart fat. Implanting with this
combination also appeared to increase performance and
carcass traits over strong estrogen alone, but the number
of trials comparing these two implant schemes was very
limited.

For heifers, the only reimplant scheme tested was
with androgen alone from which no performance or
carcass traits were altered (Table 9).

Responses to androgen alone or combined with
estrogen generally were similar for heifers; using either
as a second implant had only minor effects on
performance or carcass quality. However, compared to
non-implanted heifers, those implanted twice with
androgen alone or combined with estrogen markedly
improved gain (9-35%), efficiency (11-20%). diet ME
(3-6%), and carcass weight (3-6%) with the greatest

“impact generally from the combination. However, the

combination also caused the greatest reduction in
marbling score.

Effects of MGA on heifer performance and implants
response.

Results of head-on comparisons of MGA for heifers
with or without implants are presented in Table 10.
Based on statistics (right side of table), when averaged
across implant presence, MGA feeding increased gain,
feed intake, carcass weight, fat thickness, and yield
grade while improving feed efficiency primarily through
increased DMI; diet ME was not altered. Androgen or
androgen plus estrogen implants improved ADG and
feed/gain and increased carcass weight. Adding an
estrogen to the androgen implant increased feed intake,
ribeye area and, surprisingly, increased marbling score
of heifers. The only MGA by androgen interaction was
a tendency for the androgen to increase percent choice
carcasses MGA in heifers not receiving but to decrease
percent choice for heifers fed MGA. More interactions
between MGA and an estrogen - androgen implant were
noted; feeding MGA markedly reduced the implant
response. Presumably. fed MGA is replacing the need
for or benefit from including estrogen in the implant.
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Table 10. Impact of MGA Feeding and Implants on Heifer Performance:Head-on Contrasts from 6 trials (least squares means).

MGA Feeding None None None MGA MGA MGA Significance Level, P <
Implant None Androgen SE&A None Androgen SE&A MGA Androgen SE & A MGA*Andro MGA*SE&A
ADG, 1b. 2.97 3.35 343 3.26 341 347 0.01 0.01 0.01 0.11 0.01
ADG, carcass 2.88 3.21 331 3.14 3.30 335 001 0.03 0.01 0.28 0.02
DML, Ib/d 1892  19.34 2030 2021 1971 2026 0.01 0.89 0.01 0.08 0.01
DMI, % of mean wt  2.13 2.12 220 222 215 220 0.01 0.14 0.03 0.14 0.01
Feed/gain 6.42 5.83 593 6.22 5.8 5.84  0.02 0.01 0.01 0.38 0.36
Feed ME 3.78 4.08 398 3.82 4.06 4.03 035 0.01 0.01 0.63 0.99
Carcass weight, Ib 660 684 693 681 692 697  0.01 0.04 0.01 0.30 0.04
Dress percent 61.33  61.02 6117 61.12 6126 61.23 0.73 0.79 0.89 0.39 0.39
Ribeye area, sq. in.  12.13  12.52 1296 12.09 1243 1293 0.81 0.26 0.01 0.93 0.94
Fat thickness, in. 0.51 0.52 053 059 036 0.59 0.01 0.78 0.56 0.40 0.52
KPH, % 2.53 2.52 2.54 256 2.54 256 0.70 0.92 0.96 0.96 0.92
Marbling score 601 467 572 603 557 583  0.38 0.14 0.05 0.32 0.56
Choice, % 48.4 53.7 552 572 487 48.3 0.36 0.61 - 0.51 0.02 0.01
Yield grade 2.72 2.59 261 299 279 3.00 0.01 0.08 0.24 0.66 0.14
Dark cutters, % 0.58 0.19 2.11 0 0.19 0.61 0.09 0.99 0.08 0.52 0.23

Effects of Ovariectomy on Heifer Performance and
Implant Response.

Results of head-on comparisons are presented in
table 11. Only four trials were available for these
comparisons so performance information is not
complete.  Averaged across implants, ovariectomy
reduced feed intake as a percentage of body weight,
dressing percentage, fat thickness and kidney-pelvic-
heart fat percentage. Implants of estrogen plus
androgen increased gain, feed intake, carcass weight,
and dressing percentage, while reducing feed/gain,
kidney-pelvic-heart fat and marbling score. The
androgen implant, when alone, had less impact on
DMI and carcass traits, but information is incomplete.
No interaction of ovariectomy and implants proved to
be significant although numerical responses in gain,
feed/gain, and carcass weight from the combination
implant tended to be greater for ovariectomized heifers
than for intact heifers. This agrees with the general
concept discussed by Raun and Preston elsewhere in
this publication that hormonal replacement improves
performance of ovariectomized heifers.

1997 OSU Implant Symposium

Time After Implant Administration: Figure 1
shows added weight gain from implanting versus time
after the final implant administration for steers with
either strong estrogen with or without androgen
implants. In almost all trials, weight gain was
increased by implants.  Broken live regressions
indicated that weight gain increased to 143 d and 165
d by a total of 94 and 63 additional pounds for strong
estrogen plus androgen and strong estrogen implant,
respectively. The rate of added weight gain was .66
Ib/d and .38 1b/d for these two implant schemes. Thus,
the combination of estrogen and androgen tended to
increase weight gain more but for a shorter time than
an estrogen implant alone did.

Duration of this implant response seems unusually
long compared to most estimates in which responses
in sequential periods is compared. Unfortunately,
information from individual periods is seldom
reported.
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Table 11. Impact of ovariectomy and implants on heifer performance:Head-on contrasts from 4 trials (least squares means).

Ovariectomy None None  None Ovx Owvx Ovx Significance Level, P <
Implant None Androgen SE&A None Androgen SE&A Ovx Androgen SE& A OVX*Implant
ADG, Ib. 2.32 2.44 2.58 2.16 2.40 264 043 0.19 0.01 0.34
ADG, carcass 2.71 3.09 2.34 3.08 0.25 0.02 0.22
DM, 1b/d 18.29 19.05 17.48 1870 0.12 0.03 0.46
DMI, % of mean wt 2.28 2.34 221 229  0.04 0.04 0.70
Feed/gain 7.89 7.69 8.21 7.3 0.53 0.02 0.07
Feed ME 3.59 3.84 3.39 394 0.83 0.04 0.30
Carcass weight, 1b 592 615 569 612  0.21 0.02 0.27
Dress percent 61.87 62.59 61.37 61.74 0.01 0.03 0.28
Rib eye area, sqg. in. 11.34 12.14 1198 1095 11.14 11.98 0.33 0.42 0.08 0.57
Fat thickness, in. 0.55 0.44 0.54 0.48 0.36 047  0.02 0.03 0.86 0.98
KPH, % 2.67 2.57 242 252 2.57 2,17 0.04 0.64 0.03 0.23
Marbling score 599 -~ 600 505 567 568 462  0.07 0.98 0.02 0.87
Quality grade 5.78 5.49 477 5.22 5.5 424  0.30 1.00 0.17 0.81
Yield grade 2.93 280 291 258 0.33 0.17 0.45
140 T
o = Strong Estrogen
120 = = = SE & Androgen
. 100
2
= 80
‘s
O 80
]
o 40
(]
= 20
=1
3 .
© 0 d
< 250
-40 °
60 Days After Implant Administered

Figure 1. Added steer weight versus days from last implant.

Relationship of Gain to DMI Response.

Figure 2 illustrates the relationship between the
change in gain by steers versus change in dry matter
intake for steers receiving single implants of strong
estrogen either alone or with added androgen. When
intake was increased, gain tended to increase, too.
Generally the gain response paralleled the intake
response; gain increased by .18 Ib for every added
pound of feed dry matter. This means that rate of gain
increased by approximately 1 pound for each 6 pounds
of additional DMI. Considering that this increase in
feed dry matter should all be above maintenance
energy requirements, a higher efficiency might be
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expected. Regression indicates that the combination
implant increased gain by over 0.4 lb./day even when
feed intake was not increased; presumably this is the
result of increased lean deposition or a reduced
maintenance energy requirement. This response was
lower from the strong estrogen alonme (.14 Ib/day)
reflecting less impact of estrogen than of estrogen plus
androgen on body composition or maintenance energy-
needs.

Marbling score versus ribeye area. Responses for
SE and SEA implants for steers are shown in Figure 3.
As ribeye area increased, marbling score tended to
decline.  The regressions for the estrogen and
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combination implants tended to be steeper than the
overall regression across all steers.  Subsequent
laboratory data further suggests that implanting
enlarges ribeye area with no concomitant increase in
intramuscular lipid deposition; thereby, marbling
score declines (Duckett and Wagner, 1997).

Relationship of Shear Force to Carcass Weight.

Figure 4 shows the relationship between Warner-
Bratzler shear force and carcass weight for steers. The
regression indicates that as carcass weight increased,
shear force declined (R* = .73). This relationship
should be interpreted cautiously due to fact that shear

force data for implanted steers are limited and shear
force methods vary between research institutons.
Further, implants tended to increase shear frce
despite increasing carcass weight. In general, shear
force was lower for cattle started on feed as calvesthan
as yearlings.  Stretched carcass muscles usially
become more tender than contracted muscles. All
measurements were on the ribeye, any increas in
carcass weight may cause greater stretching of theLD,
especially in calves where the LD is smaller. This
might be tested by adding additional weight to the
fore-quarter while cooling the carcass.

1
0.8

0.6

0.4

0.2
0

-0.2

Change in ADG, Ib

-0.4

-0.6

-0.8 }

© = SE&A; ADG=.417+.176 DMI; R?%=.48; P<.01

= SE; ADG=.143+.181 DMI; R?2=.76; P<.01

-4 2

0 2 4

Change in DMI, Ib/day
Figure 2. Change in ADG versus change in DMI associated with implants in head-on comparisons.
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Figure 3. Relationship of marbling score to ribeye area. Regression lines are across all studies or based on
changes due to implanting with a strong estrogen with or without an androgen.
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Figure 4. Relationship of shear force to carcass weight across all studies.

Impact of Carcass Quality

Relationships

Implants on

Two of the major items involved with carcass
value are final yield grade and marbling score.
Regression of marbling score against final yield grade
across all trials for control steers (those never
implanted) indicated that marbling score MS)
increased as final yield grade (FYG) increased (MS =
446 + 34.45 FYG). In comparison, averaged across
all implant types and combinations, both the intercept
and the slope tended to be lower (MS = 419 + 30.08
FYG). The plot across all trials for marbling scores
and these two regression lines are shown in Figure 5.
Note that there is a lot of scatter among the points for
individual steer trials. Nevertheless, to achieve an
equal marbling score, the two regression lines indicate
that implanted animals would need to reach a final
yield grade from 1 to 1.5 higher than non-implanted
steers. When diethyl stilbestrol implants were first
used, producers were told to feed cattle for an equal
number of days so that they would be heavier but still
achieve the same marbling score. These regression
lines indicate that in addition to heavier weights,
implanted steers would need to reach a higher yield
grade. Feeding implanted animals to a heavier yield
grade simply to increase the marbling score and
quality grade may or may not prove economical based
on the relationship between the price discount for low
quality grade versus excessive yield grade (and excess
carcass weight).

Because the relationship above was averaged
across all trials and steer factors (weight, breed,
feeding duration, implant timing), marbling scores
and final yield grades of implanted cattle also were
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compared to those measurements for control cattle in
each experiment. These are plotted as change in
marbling score versus change in marbling score from
control values in Figure 6. Note that final yield grade
was not markedly changed by implants, being
decreased or increased by a maximum of .6 to .8 units.
Since implants increase rib eye area and often decrease
KPH, one would expect that implants should decrease
final yield grade. However, carcass weight typically is
increased by effective implants, and an increase in
carcass weight will increase final yield grade. Just to
maintain a constant final yield grade, rib eye area
would need to increase by 1.2 inches for every increase
in carcass weight of 100 pounds. Of the implants,
only the strong estrogen implants given twice or
strong estrogen plus androgen implants (once or
twice) increased this ratio by more than 1.2 (1.5, 13
and 1.2 inches per 100 pounds carcass weight,
respectively.) Consequently, final yield grade was not
consistently changed by implants. Whether the yield
grade formula, which indicates that an cattle with
heavier carcass weights have an increased yield grade
(and decreased cutability), is equally applicable for
aggressively implanted and non-implanted steers is
open to question. Impact of implants on reliability of
the yield grade formula, or more precisely on the
weights of specific meat cuts, deserves further research
attention. Perhaps the yield grade formula
inadvertently discredits heavier carcasses due to the
autocorrelation between carcass weight and fat
thickness.

Marbling score was decreased below values for
control steers in almost all studies with implants
although mild estrogen implants tended to be less
depressing than other implants (Figure 6). Regression
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across trials for non-implanted steers indicates that
one would expect marbling score to increase by 34
units for every unit increase in final yield grade. No
evidence of such an increase in marbling score with
final yield grade is evident for implanted steers.
Because in almost all of these studies, steers were fed
for a constant number of days prior to marketing, the

‘C
effect of time on feed on thesSe measurements 1[ ; not
available. Serial slaughter studies could reveal more
information about how the ratio of marbling score to
vield grade is changed by implants and whether
feeding aggressively implanted cattle for a longer time
is beneficial economically.
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QUESTIONS & ANSWERS

Q: If dry matter intake is expressed as a percentage of live weight, do implants increase intake?

A: Effects are reduced but still present for estrogen but generally disappear for androgen implants.

Q: On the graphs of added gain versus time after implanting, wouldn't the first differential provide an estimate of
payout time?

A: Yes, if one assumes that growth rate does not decrease as size increases.

Q: Reimplanting with a strong estrogen had limited effect in the trials you examined. Could this be due to length
of time on feed? If cattle are fed for a short time period, the initial implant may still be adequate.

A: That is a possibility, yet in many of these studies, reimplants had plenty of time to work. Payout from the
initial implant may be longer, especially for calves than many people believe.
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