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The Use of Plasma Urea as an Indicator of
Protein Status in Growing-Finishing Pigs

Robert L. Fischer techniques to improve the accuracy of dium to high lean gain potential were
Phillip S. Miller determining nutrient requirements. used. Based on the positive results of
Austin J. Lewist Adopting new methods toimprove that experiment, the current experi-

the estimation of protein requirements ment was designed to investigate
for pigs is important for several rea- whether plasma urea concentrations
Summary and Implications sons. First, with the emergence of dif- can be used as an on-farm index of the
ferent commercial populations of pigs, protein requirements of different popu-
An experiment is being conducted protein requirements for each of theselations of pigs.
on commercial swine operations to populations will be different because
determine if plasma urea concentra- of differences in lean growth potential. Procedures
tion can be used as an indicator of Second, dietary protein concentrations
protein status in growing-finishing pigs. must be formulated to maximize lean The experimentincludes two parts.
Swine producers in Eastern Nebraska growth without providing excesses or Part one is a 30-question survey com-
are being selected to participate in deficiencies of amino acids that may pleted by the producer. The survey
this on-farm study. The experiment decrease performance and/or increasencludes four major sections with ques-
includes the completion of a 30-ques- production costs. Finally, each opera- tions about genetics, nutrition, hous-
tion survey and an on-farm visit for the tion will have different protein re- ing and health. The genetic section
collection of blood and feed samples. quirements regardless of the geneticasks questions about seedstock suppli-
The survey includes questions aboutpopulation of pigs due to differencesin ers, replacement gilts, determination
genetics, nutrition, housing and health. management practices, diseases (clinicabf nutrient requirements and lean gain
Preliminary results suggest that crude and subclinical) and facilities. Because potential. This section also inquires
protein is overfed in most finishing itistoo expensive and time consuming about slaughter kill sheet data and
diets. Gilts consistently have lower for each operation to perform tradi- production records. Information ac-
plasma urea concentrations than bar- tional feeding and carcass analysisquiredincludes backfatdepth, loindepth,
rows when gilts and barrows are fed experiments, a simple on-farm proce- percent yield, percent lean, hot carcass
the same diet during the finishing growth dure to identify protein requirements weight, average weight at the begin-
period. This confirms the concept that for growing-finishing pigs is needed. ning of the growing-finishing period,
gilts utilize protein more efficiently Plasma urea has been chosen as average slaughter weight, and days
for lean growth. These results suggestpotential indicator of protein status from start of the growing-finishing
that within an individual swine opera- because urea is produced for removalperiod to slaughter. Nutrition ques-
tion, plasma urea is a useful indicator of nitrogen from the body when excess tions include protein and lysine con-
of protein status in growing-finishing amino acids are metabolized. Increasedcentrations fed in each diet, the amount
pigs. plasma urea concentrations may beofeach dietprovided, separate-sexfeed-
due to an over consumption of protein ing and type and amount of antibiotics
Introduction by the pig, which would indicate an used in the diets. The housing section
excess concentration of dietary crude questions pertain to type of facilities
Because feed costs represent ovemprotein. An experiment conducted in (confinement or outdoors), ventilation,
one-half of production costs fromwean- 1995 at UNL showed that the protein space/pig, type of feeders and space/
ing to market, producers must accu- requirements of two populations of pigforfeedersand waterers. The health
rately formulate diets to meet the pigs in a research setting could be section includes questions about facil-
requirements of their pigs to minimize determined using plasma urea concen-ty biosecurity, pig flow, pig grouping,
feed costs. Therefore, producers musttration. In the aforementioned experi- facilities cleaning, antigen exposure,
continually update their swine feeding ment, low lean gain potential and visual symptoms of illness and percent
program and may need to adopt newmodern Hampshire pigs with a me- death loss.
(Continued on next page)
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The second part of this study is an Pigs - 10 Weeks Old  Pigs - 15 Weeks Old  Pigs - 19 Weeks Old  Pigs - 26 WeeKs Old

on-farm visit. During the on-farm visit Weight - 65 Ib Weight - 110 Ib Weight - 165 Ib Weight - 230 Ib
. . . in - 0, in - 0, in - 0, n - 0,
any questlons pertalnlng to the ques- 35 Crude Protein - 20.0% Crude Protein - 16.9% Crude Protein - 15.2% Crude Protein -|13.6%

; : —
tionnaire are answered. Blood samples / \
are collected from 10 barrows and 10 & / \

gilts within each growth phase (nurs- 30

ery, growing and finishing). A diet
sample is collected for each group of
pigs sampled. The diet sample is ana-
lyzed for crude protein and plasma
samples are analyzed for urea concen-
tration.
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Currently, eight farms have been
sampled with a total collection of 500
blood samples. The goal is to acquire
at least 250 samples from five addi-
tional farms. Results from the ana- 0 : : : : : : :
lyzed samples show that gilts Barrow Gilt Barrow Gilt Barrow Gilt Barrow Gilt

consistently have lower plasma urea
concentrations than barrows when fed Figure 1. Example ofgilts consistently having lower plasma urea concentrations than barrows when
the same diet (Figure 1). Gilts fed a fed the same diet. Data derived from one farm. Dietary CP concentrations varied from

; . . approximately 13 to 20%.

greater crude protein concentration in
the growing stage (80 to 200 Ib) have
lower plasma urea concentrations thanoperations. The majority of pig flow is acquired from our research facilities.
barrows. This indicates that gilts have all-in-all-out in the nursery and grow- These results show that plasma urea
improved use of protein for lean muscle ing-finishing facilities, with most pigs concentrations have the potential to be
deposition compared to barrows. Ana- raised in mechanically ventilated con- used as an indicator of protein require-
lyzed crude protein concentrations in- finement buildings. Space per pig in ments of growing-finishing pigs. Plasma
dicate that many pigs, especially in the the nursery averaged 3.28/ffig and urea concentrations may also be used
finishing phase (200 to 270 Ib), are inthe growing-finishing phase it aver- todetermine the correctweightto change
overfed protein. aged 8 fi/pig. All facilities are rou- diets throughout the growing-finish-

Survey results show that on aver- tinely high-pressure washed and ing period. However, nutrient require-
age 2,400 pigs/year are sold per operadisinfected between pig groups. Facil- ments are not the same for each growth
tion. Lean gain potential on most ity biosecurity was minimal (same site phase on each operation and reflect
operations is considered to be in theand labor, clean coveralls and boots)variation in management, disease and
high category (> .72 Ib/d). Data from on most operations. Mycoplasmal facilities. This approach may assist
the kill sheets show that the averagehyopneumonia and Porcine Respira-producers to determine the correct
backfat depth is .78 inches, loin depth tory and Reproductive Syndrome are nutrient density and the correct time to
is 2.30 inches, lean percentage is 54.5the two main diseases to which pigs switch diets that will maximize growth
yield is 75.4 %, hot carcass weight is are exposed. Average death loss in theand minimize production costs.
187 Ib, average weight at the begin- nursery was 2 to 3% and during the
ning of the growing-finishing period growing-finishing period was 3 to 4%.
(including nursery) is 12 |b, average IRobert L. Fischer is a research technologist
weight at slaughter is 254 Ib, and the Conclusions andgraduate student, Phillip S. Milleris an associate

professor of animal science, and Austin J. Lewis is

number of days from the start of the aprofessor of animal science.
finishing period to slaughter is 173. Results from the on-farm study
Separate sex feeding is used on moshave produced similar results to those
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