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Summary

Heifer development ns effeeted by nutrition was evaluated in 148 F. Angus
x Hereford (A x H) and 148 F_ Brahman x Hereford (B x H) heifers. Heifers within
cach breed oross were assigned to one of two energy levels and weight groups.
Heifers on the low and high energy-level diets were fed to reach 55 or B3%,
respectively, of their projected mature body weighls by the start of spring
breeding.

A higher (P<.15) percentage of A x H heifers had reached puberty by the
start of spring breeding: however, their average age at puberty was greater (P<.05)
than that of B x H heifers, Weight al puberly, for heifers that eveled prior to the
start of spring breeding, did not differ between breed groups. Weight of heifers at
puberty was greater with the high-energy than with the low-energy diets.
Prebreeding body condition scores of heilers on the two energy levels differed
(P<.05) more among the A x H females.

The A x H heifers had higher (P<.05) fall pregnancy rates than the B x H
heifers (89.2 vs 71.9%). Energy level had no significant effeet on fall pregnancy
rate of A x H heifers, but B x H heifers on the high-energy level had a higher
(P<.05) pregnaney rate than those on the low-energy diet,

j_tjtrgd_urriion

Altainment of puberty in beefl heifers depends largely on age and weight;
however, the influence of these two factors differs with breed. Sorting heifers and
feeding heavy und light weight groups separately elfectively reduces age at
puberty and increases pregnancy rate.

This study was conducted to evaluate reproductive performance in the first
and subsequent ealvings of two different biological types of beef females fed to
reach target percentages of their projected mature body weight by the start of
spring breeding.
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Experimental Procedures

This project was designed to measure the effects of breed cross and heifer
development as affected by nutrition and breeding scheme on lifetime productivity
and reproductive performance. We used 148 F., Angus X Hereford (A x H) heifers
and 148 F. Brahman x Hereford (B x H) ﬁeifers obtained from 17 ranches
throughout kansas, east central Colorado, and northeastern Oklahoma. All heifers
purchased for the study were known Fl's with a recorded birth date.

At the start of the trial, heifers within each breed group were randomly
allotted to one of two nutritional treatments based on origin and birth date. Within
each treatment, heifers were then divided into light (below average) and heavy
weight (above average) groups based on initial weight.

Nutritional treatments consisted of either low or high-energy feeding
programs designed to allow both light and heavy heifers to reach 55% or 65%,
respectively, of their projected mature body weight by the start of spring
breeding. Frame measurements were used to predict mature weights. Nutritional
treatments were started on December 5, 1984 and continued through June 29, 1985.
Diets consisted of prairie hay, ground milo, and a soybean meal-based supplement.
Heifers were weighed every 28 days and gains were compared with the desired gain
for each treatment group. Based on monthly gains, diets were adjusted to attain
the following month's desired weight change.

Prior to the breeding season, heifers were observed twice daily for visible
estrus. In addition, the eight groups of heifers were exposed to either
marker bulls or androgenized cows to aid in estrus detection. Criteria used to
determine age at puberty included:

1) marked by a bull or androgenized cow, or seen standing in estrus
2) presence of a palpable corpus luteum

3) progesterone levels > 1 ng/ml of serum 6 to 10 days following observed
estrus ‘

At the start of the breeding season, heifers were classed as either eyecling
or prepuberal based on these criteria. Beginning on May 12, heifers were observed
continuously during the daylight hours to detect signs of visible estrus and the use
of marker bulls was continued. Heifers were inseminated 12 hr following the onset
of estrus by one of two Al technicians, using semen from a single sire. At the end
of the 45-day Al period, heifers were transferreq to the Fort Hays Branch
Experiment Station and exposed to a clean-up bull forc\QS—days.

Results and Discussion

Heifer weights are summarized in Table 12.1. Actual prebreeding weights of
both breed groups closely matched the targeted weights. ‘The one exception was
the light weight, B x H heifers on the high energy diet, which gained slower than
anticipated. Average daily gains across all treatments ranged from .49 to 1.59 1b
per day. Daily gains do not reflect actual gain potential, since all heifers were fed
to prebreeding target weights.
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Age and weight al puberty, prebreeding body conditon score and weight,
and fall pregnancy status of the respeetive breed groups are summarized in Table
12.2. A higher percentage (P<.05) of the A x H heifers had reached puberty by the
start of spring breeding compared to the B x H heifers {92.6 vs. 86.8%). This
difference may be explained in part by the fact that the A x H heifers were about
a month older.

Of the heifers that reached puberty before spring breeding, average age at
puberty was greater (P<.05) for the A x H heifers (361 vs. 338 days), but a smaller
percentage of the B X H heifers had cycled. No significant difference was
observed between breed groups (or weight at puberty. Weight at puberty was
heavier (P<.05) in both breed groups [for heifers on the high-energy level.

Prebrecding body condition scores for the two breed groups differed (P<.05)
among the energy levels and weight proups. Body condition seores increased with
inereasing weight in the A % H heifers, but not in the B x H heifers.

Fall pregnancy rates were higher (P<.05) among the A x H heifers compared
to the B ¥ H heifers (89.2 wvs. 71.9%). No major differences in pregnancy rates were
seen in the A x H heifers because of encrgy level or weight grouping. However, In
the B x H heifers, fall pregnaney rates were higher (P<.05) on the high-energy
level. This may represent an important difference between the breed groups that
warrants further consideration.

We will continue to measure subsequent reproductive performance of these
heifers to examine the leng-term effeects of nutritional treatments imposed during
the early development period.

Teakle 12.1. Prebreeding Heifer Weight and Body Condition Score Summary

HBreed, Treatmeant, and Weight Group

—angus x Hereford Brahman x Hereford
Low energy I_ _High energy Low enargy High energy
[tem Light  icavy Lighlt  Heawsy Light  Neavy Light Heavy
Mo, Heifers av a 37 a7 37 37 a7 a7
[nitial Wt., !LJiE 442 alh 116 04 - 424 anz 431 505
Estimatod Malure Wi., lba 10a0 10340 BTl T L1235 1125 1124 L1245
Tearget Prebrecding Wit., Ih 578 aTd B 2 G823 Gl G1a Tal T3l
Actual Prebresding Wi, lh &0% S BTT Rl -'-32,1 EE ] HE2 TET
Average Daily Guin, b

(12/5/84 to 376/85) | 115 .44 .04 L.22 1.28 A1 1.52 .46

T : ] 7 T e ; : B ;
Energy level: heilers were led 1o weigh 35% (low lovel) or B3% (high level) of projected
malure hody weighl by the stact of spring bhreeding. |

2lr1i1:'ltil Wi, oblained on Dee, H, 1984,

3 i ;
Mature wi., estimales were based on ags, frame size, and weighl.
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Table 12.2, FlAngus x Hereford and Fl Brahman x Hereford Yearling Prebreeding and Fall Pregnancy Summary

Item

Low Energy

High Energy

Light Heavy Total Light

Heavy

. Total

Cyeling Prepuberal Cycling Prepuberal Cycling Prepuberal Cyeling Prepuberal

Cyeling Prepuberal

Cycling Prepubersl

No, heifers,

%
Age at puberty,
daysl
Wt at puberty, lb1
Prebreeding body
condition score2
Prebreeding wt, Ib
No. pregnant,

%

No. heifers,

%

Age at puberty,
daysl

Wt st puberty, lbl
Prebreeding body
condition score2
Prebreeding wt, Ib
No. pregnant

%

Fl Angus x Hereford

36/31 VI 33T 43 69T 574 35/37 UM
97.3 27 89.2 08 93.2 68 b45 5.4
365200 g5e®C -l - e -
543 - st — 553 Y -
410 50 43 44 45 45 55° 5.0
610 B0 591 580 600 580 675 2
/% 0L 333 M4 6369 s 3 22
88.8° 0.0 9.39° 333 913 0.0 914* 1000
FlBrahman x Hereford
/T S 2w 13/37  56/74 18/74 /37 15/37
8.5 135 64.9 3.0 151 M3 595 405
328° - - 38 - w® -
540° - s - 55 - ™ -
5.6 53 5.3l 53 55 53 5.8 5.6
622 615 542 63 630 635 610 650
A% 45 14/ 13 35/56 15/18 15/21 1915
§8.8° 80.0 5838 84.6 6.5 833 114 800

W 4
892 10.8
wd -
s90° -
55 58
71 115
%33 44
8482 1000
N3 16/37
68 43.2
-
o3 -
6.0 6.1
6 42
172 1116
850 688

68/74 6/74
91.9 8.1
362 =
591 =
3.8 5.5
684 714
60/68 6/8
88.2 160.0
43/74 31/74
38.1 1.9
339 =
606 =
5.9 5.9
694 698
4 23/31
78.0 4.2

1
Least squares means.

2

a,b,e,d

Vieans with different superseripts within rows differ (P<.05),

Body condition score statistical comparisons reflect only differences among eycling heifers.



