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Supplementing pregnant heife
grazing winter range to meet m
tabolizable protein versus crug
protein requirements may impro
two-year-old pregnancy and profi
ability.
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Summary pregnancy rates and expected profit-
ability at both locations.
In 1997-98 and in 1998-99, preg-
nant, March-calving heifers (2,375 Introduction
head) at two locations of a ranch in
Nebraska were used to evaluate the For young cows to recover develop-
production and economic responses ofment costs, they must stay in production
winter supplementation (September to for multiple years. Economical nutri-
February) to meet metabolizable pro- tion programs that facilitate improved
tein or CP requirements. Net present 2-year-old pregnancy rate have the
value was used to determine the eco-potential to improve expected lifetime
nomic benefits of supplement treatments profitability.
In 1997-98, metabolizable protein heif-  The undegradable intake protein
ers had higher pregnancy rates and (UIP) content of grazed winter forage in
expected profitability than CP heifers the Sandhills of Nebraska is low (1997
at one of two locations. In 1998-99, Nebraska Beef Report, pp. 3-5). Micro-
metabolizable protein heifers had higher bial crude protein (MCP) production



often is inadequate to meet the metabo-ocation in each year. Hay was typically cattle turned 15 years old. The inventory
lizable protein (MP) requirement of fed at a rate of 4.5 Ib/day (DM basis) of heifers changed each yearwithin each
growing heifers, resulting in a need for starting in mid- to late December and budget, as it was reduced by the number
supplemental UIP. Providing additional increased to about 18 Ib/day in Februaryof cows sold or dead. All cows remain-
MP to pregnant heifers decreased winteras heifers approached parturition. Heif- ing at age 15 were considered to be sold.
body weight (BW) loss in some situa- ers from each treatment at each location  Since the CPR treatment was the con-
tions (2000 Nebraska Beef Report, pp. were managed in one group from mid- ventional supplementation protocol for
7-10). February to October of each year. this operation, the 2-year-old pregnancy

The objective of the study was to Approximately 18 Ib/day meadow hay rate for the CPR treatment was used as
document differences in reproductive (DM basis) and range were available the “base” for each location within each
performance when heifers are supple-mid-February (no supplement) until year. Pregnancy rate of 2-year-old cows
mented to meet MP rather than CP calving. After calving, approximately from the MPR treatment then was used
requirements. We hypothesized supple-24 Ib of meadow hay and 4 Ib of alfalfa in the budget to determine change in
menting to meet MP requirementswould hay (DM basis) were fed daily until lifetime cash flow. Effects of treatments
improve 2-year-old pregnancy and life- available grazing. Heifers were exposedon 2-year-old pregnancy were assumed
time value of the bred heifer. to a mix of mature and yearling bulls for to not affect future production param-
90 days beginning June 10 of each year eters.

In1997-98, heifers were individually Net present value (NPV) of the bred
weighed and assigned a body conditionheifers (2-year-old production year)

In 1997-98 (1156 head; 772 Ib) and score (BCS) on Sept. 15and 16, Febr. 2Avas determined from the budgets
1998-99 (1219 head; 813 Ib), pregnantand 28, and on Oct. 21 and 22 (one dayusing the formula: NPV = E1/(1+i)
heifers at two locations of a commercial foreach location). Weaningweightswere E2/(1 + if+...+ En /(1 + i), where E is
ranch in the Nebraska Sandhills weretaken on calves on Aug. 14 at Whitman net cash flow in each year 1 through n (n
used following breeding as yearlings and Sept. 3 at Ashby. Pregnancy was= 15 in this case), and i is the discount
through pregnancy testing as 2-year-determined by palpation on Oct. 21 andrate. A discount rate of 7.0% was used
olds. The average calving date was March22. In 1998-99, heifers were weighed for all calculations, and this was
25 of each year. Heifers were allotted and BCS on Sept. 16 and 17, Febr. 16assumed to be areal rate of discount. The
randomly to one of two treatments and 18, and Oct. 25 and 27. WeaningNPV of bred heifers was calculated for
(approximately 300 head/treatment) eachweights were taken on calves on Aug. both treatments at each location within
year at each location (locations near19 at Whitman and Sept. 2 at Ashby. each year. The NPV for the group was
Ashby and Whitman). Heifers received Pregnancy was determined by palpationdivided by the original 100 head to
supplements while grazing fall-winter on Oct. 25 and 27. obtain NPV on a per head basis.
upland range and meadow from mid-  Budgets were set up starting with an ~ The MPR treatment cost more than
September to mid-February of each year.arbitrary 100 bred heifers both in 1998 CPR in 1997-98 ($2.71 and $3.33 dif-
Treatments were: 1) supplementationtoand 1999, corresponding to the yearsference in total supplement costs per
meet MP requirements (MPR) or 2) thatsupplementtreatmentswere appliedhead at Ashby and Whitman, respec-
supplementation to meet CP require- Budgets were consistent with manage-tively), and in 1998-99 ($0.58 and $0.59
ments (CPR). Feather meal was used foment where the experiment was con-at Ashby and Whitman, respectively).
the UIP source in the MPR supplement ducted, and actual data from the operationT he different treatment costs were asso-
(Table 1), with the supplement com- were used to determine pregnancy,ciated with costs of ingredients (Table 1)
posed of 53% CP and 27% UIP (DM weaning, cull, and death rates, annual
basis). The CPR supplement was com-cow costs, and the weight of cattle mar-
posed of 51% CP and 13% UIP. The keted (either calves or cull females). All
CPR supplement was fed at the rz;te ofcqsts were inflated by 2.0% per year. heifers grazing winter sandhills range
.89 Ib/day (DM) throughout the trial, Since costs and performance were simi- (% of DM).2
supplying 53 grams of UlP/day. The lar across locations, one set of costs anqngredient

Procedure

(Continued on next page)

Table 1. Composition of supplements fed to

MPR CPR
MPR supplement feeding rate increasedperformance data were used for both
gradually from .70 Ib/day in October to locations within each year. Revenue Wasgggt?]"esre,\ﬁga'\fea' 402 %88
1.6 Ib/day in February, supplying 86 calculated using market data for 1998 soybean Meal — 17.8
grams UIP/day in October, 120 grams and 1999 (Crop and Livestock Prices for Sunflower Meal 30.2 13.7
UIP/day in November, December, and Nebraska, 1998), and projected pricesgzﬁl?;r?gfgiﬂgs 26.2 34
January, 135 grams UIP/day in early for year 2000. Market prices for years Molasses (Cane) 2.1 2.1
February, and 203 g UIP/day after Febr. 2001 through age 15 of the cows wereUrea o — 2.8
Minerals/Vitamins 1.3 14

15. Supplements were fed to treatmentestimated by historical data reported from

groups three times weekly as range cubes1985 to 1996. Annual net cash flow was ®Supplements were provided as range cubes fed 3

Meadow hay (7-9% CP) was fed at determined for the original set of 100

times weekly. MPR: designed to meet the
metabolizable protein requirement; CPR: designed

the discretion of the manager at eachfemales for each year up to when theas conventional protein supplement.
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and the amount of supplement fed. TheTable 2. Body weight (BW), body condition score (BCS), and calf weaning weight of

. heifers supplemented to meet metabolizable protein requirements (MPR) or
difference between MPR ,and CPR CP requirements (CPR) across two locations and two years (1997-98 and 1998-99) in
supplement costs was lower in 1998-99, the Nebraska Sandhills?
because the trial ended egrher in F?br“'nem MPR CPR SEM
ary before the scheduled increase mtheS I . . )

ept. ,
amount of MPR to be fed. Feb. BW. Ib 913 904 7
Oct. BW, |b 937 928 9
Results BW Change, Sept.-Feb., Ib 121 117 4
BW Change, Feb.-Oct., Ib 24 26 7
No treatment interactions or treat- BW Change, Sept.-Oct., Ib 146 141 7
ment effects on cow BW or BCS change Bcs, Sept. 5.8 5.8 <0.1
between September and February, FebBCS, Feb. 5.2 5.2 0.1
ruary and October, or September andB¢S: Oct 53 53 0.1
October were observed (Table 2; P >Sgg gnange, Eegt-geb- -0.60 . -0-% . 0.% L
. . . ange, Feb.-Oct. . . .
.15). Calf weaning weights were similar gg Change. Sept.-Oct. 04 05 01
between treatments. A treatmentear _ ,
Calf Weaning Weight, Ib 344 342 7

x location interaction for pregnancy rate
(P = .07) was present. Therefore, preg-62375 heifers were group fed supplement in treatment groups (approximately 300 heifers per treatment
s . at each location during each year).
nancy rate was analyzed within 0cation bg <-4 arror of the mean: n = 8,
of each year (Table 3).
In 1997-98, both MPR and CPR heif-
ers at Ashby had a pregnancy rate ofTable 3. Pregnancy rate of heifers supplemented to meet metabolizable protein requirements

95%. At Whitman in 1997-98, however, (MPR) or CP requirements (CPR) at two locations in the Nebraska Sandhills in 1997-98
MPR heifers had a higher pregnancy rate and 1998-96.

(P =.01; 84%) than CPR heifers (75%). Ashby* WhitmarP

In 1998-99, the MPR heifers had a higher jiem MPR CPR MPR CPR
pregnancy rate (P =.01; 95%) than CPR1997_1998, % 95 95 a4 5
heifers (88%) at Ashby, and MPR heif- 1998-1999, % 95 88 89 85

ers tended to have a higher pregnancy,, _ o4, i, 1097-98: n = 527 in 1998-99.

rate (P = .15; 89%) than CPR heifers by = 501 in 1997-98: n = 560 in 1998-99.
(85%) at Whitman. CTreatments different at Whitman (P = .01).
d . l . _
The 95% pregnancy rate of both treat- Treatments different at Ashby (P = .01) and Whitman (P = .15).

ments at Ashby in 1997-98 indicate

supplemental UIP above the amount in Table 4. Net present value (NPV) of bred heifers when two-year-old pregnancy rate was affected

the CP balanced supplement was not by supplementing the heifers during the winter prior to calving to meet metabolizable
necessary. Based on BW change, BCS protein requirements (MPR) or crude protein requirements (CPR)?
change, and pregnancy rate at Ashby in 1997-1998 1998-1999

1997-98, it appears energy intake was

; - Ashby Whitman Ashby Whitman
not markedly restricted to the heifers. MPR NPV $/nd 682,22 630,86 886,10 060,03
Since MCP production is a function of cop ey gihd 882.22 788.84 855.68 842.65
energy intake, higher energy intakes Dift s/ha 0.00 42,02 20,43 1738
. Irrerence, . . . .
allow more MCP production and less Return. $/hé 271 3869 29 84 16.79

need for supplemental UIP. The effects
aSupplements fed from September to February each year.

of year on fall-wm_ter diet quality in the bDifference in NPV between MPR and CPR within location and year.
Nebraska Sandhills have been docu-cadvantage of MPR treatment in NPV after additional supplement cost of that treatment was subtracted.

mented (1998 Nebraska Beef Report,
pp. 20-21). An increased diet quality requirements improved heifer BW gain  The increase in pregnhancy rate in
and/or forage intake at Ashby in 1997- over the winter in one of two experi- MPR compared to CPR heifers without
98 potentially could explain the lack of ments. The authors reported substantiaimproved BW or BCS change over-
response to supplemental UIP. BCS losses (-1.5 BCS from October to winter was not expected. However,
In the situations in this study where February)inthe study where response tosimilar responses have been reported
pregnancy rate was improved by supple-supplementing to meet MP requirementswith fat supplementation during gesta-
menting to meet MP requirements, BCS occurredEnergy intake can become low tion. The response to fat supplementa-
loss over the winter was greater than .5in some situations (2000 Nebraska Beeftion has been associated with altered
units. Patterson et al. (2000 NebraskaReport, pp. 7-10), and energy limits heifer hormone profiles. Supplemental UIP
Beef Report, pp. 7-10) reported sup- performance during the winter instead post-partum alters endocrine profiles in
plementing to meet MP versus CP of MP. 2-year-old heifers. Supplementing UIP
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to heifers during gestation may causehave been noticed had UIP been suppledifference between treatments in NPV,
post-partum physiological changes in mented through the calving season. The$20.00 per head, would bring substan-
the heifer that positively influence NRC predicted that cattle were adequatetial revenue to an operation. The impor-
re-breeding performance. in MP after calving. tance of reproduction in young breeding
It is important to note effects of The NPV of heifers in each treatment females to profitability has been demon-
gestational UIP supplementation group at each location during each yearstrated in previous studies.
occurred even though supplements wereare shown in Table 4. As expected, inall  The heifers in question were only at
not fed immediately before or after calv- caseswhere pregnancy was improved byapproximately 67% of their mature BW
ing. Although heifers started calving in the MPR treatment (Table 3), NPV was at yearling pregnancy check time in the
early March, the last day to feed the higher for heifers in the MPR treatment. fall. The literature would indicate that
treatment supplements was 25 and 35Since the MPR treatment was more 65% of mature weight should be
days before the average calving date inexpensive, the added costs associatedbtained before breeding the replace-
1997-98 and 1998-99, respectively. The with this supplement strategy were sub- ment heifer. Rather modest nutritional
1996 NRC equations predicted the tracted from the difference in NPV to inputsinto these heifers prior to calving,
meadow hay and range diet offered dur-determine the expected return on thedespite their low BW, showed sub-
ing this time was deficient in MP (60 to treatment. stantial improvements in profitability
100 grams per day). Metabolizable pro-  Based on NPV figures for the 1997- in three out of four situations.
teinrequirementsincrease exponentially98 data, the MPR treatment cost the
in the three weeks before calving. females at Ashby $2.71 over their life-
Although it is surprising that repro- time compared to the CPR group, but  iyey patterson, research technician, Animal
duction was positively affected without gainedthose at Whitman $38.69. In 1998- science, Lincoln; Don Adams and Richard Clark,
supplementation 25-35 days before calv-99, the MPR treatment returned $29.84 professors, West Central Research and Extension
ing, it is possible that greater improve- and $16.79 over CPR females at AshbyCenter. North Platte; Terry Klopfenstein, professor,

. . . Animal Science, Lincoln, Burke Teichert, Rex
ments in 2-year-old pregnancy would and Whitman, respectively. The average ganen Ashby, NE.
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