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Previous studies for determining the protein quality and amino acid (AA)
digestibility of canola meal (CM) and/or soybean meal (SBM) for swine have been
primarily performed with growing and finishing pigs. Available information on
the biological value (BV), net protein utilization (NPU) and AA digestibility
of CM protein in starter pig diets is few and inconsistent. The objectives of
this experiment were: 1) to determine the digestibility and retention of CM
protein (N x 6.25) and 2) to determine the digestibilities among AA in CM when
included in isoenergetic starter pig diets at graded levels.

MATERIALS AND METHODS

Eight crossbred barrows, four from each of two litters, with an average
initial weight of 9.0 kg were assigned to a 36 day nitrogen balance study.
Animals were allotted to one of four dietary treatments on the basis of initial
weight in a replicated 4x4 Latin square design. Protein in the diet was supp-
lied by CM replacing cornstarch at levels of 7.8, 13.2, 17.0 and 23.8% (Table 1).
The diets were balanced for digestible energy by the addition of corn oil.

Pigs were fed the diets in the form of a mash at a level of approximately
4% of body weight in three equal amounts at 0800, 1300 and 1800 h. Water was
supplied ad libitum. The barrows were individually confined in 0.5 x 1.0 m
metabolic crates which permitted separation and quantitative collection of
feces and urine. Each of the four test periods lasted nine days. Pigs were
allowed to adapt to each diet for the first five days of each period and feces
and urine were collected for the next four days. Estimates of metabolic fecal
nitrogen (N) and AA were determined according to the regression method (Mitchell
1924).

Data were analyzed by the least squares analysis of variance and differences
between means were assessed using Student-MNewman-Keuls (SNK) procedure (Steele
and Torrie 1980)}. An additional analysis was computed in which treatment sum of
squares was sub-divided into linear (L), quadratic (Q) and cubic (C) response
curves (RC) and tested for significance (P<0.05).

RESULTS

The composition and chemical analyses of the diets are presented in Table 1.
The pigs gained an average of 168 g/day in liveweight during the 36 day trial.
The apparent digestibility co-efficients (ADC) for dry matter (DM) and energy
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linearly (P<0.05) decreased as the level of protein in the diet increased (Table 2).
The ADC for N, apparent N balance and apparent NPU linearly (P<0.05) increased

as the protein level in the diet increased. There was also a linear (P<0.055)
increase in the apparent BV with increased levels of protein (Table 2).

The true N balance increased linearly (P<0.05) with increased protein level.
The level of protein intake had no significant effect on true N digestion, true
BV or true NPU. The co-efficients for true BV and NPU were 70.5 and 57.7%, res-
pectively. The apparent digestibilities among all the indispensable AA linearly
(P<0.05) and/or quadratically (P<0.05) increased as the dietary protein level in-
creased (Table 3). The indispensable AA which had the lowest average apparent
digestibility among the four levels of protein tested were isoleucine (73.7%),
phenylalanine (74.3%), threonine (74.4%) and methionine (74.8%). No differences
in the true digestibilities among the AA measured were detected (Table 3) as the
level of CM protein in the diet increased.

DISCUSSION

The observed differences among the ADC for DM and energy were most probably
due to the increase in CM (high in fibre) at the expense of cornstarch which is
low in fibre and high in digestible energy.

It is generally accepted that under standardized conditions, as the level
of protein in the diet increases, apparent N and AA digestibility, BV and NPU
increase, true BV and NPU decrease and the true N and AA digestibility remain
constant (Eggum 1973). The only unexpected results in this study, therefore,
were that true BV and NPU remained constant rather than decreased with increased
protein levels. Partial explanation for this may be the affect of dietary fibre
on microbial fermentation in the hindgut and fecal N excretion (Sauer et al.
1982). The calculated values for the true BV and NPU of CM for starter pigs
. were 70.5 and 57.7%, respectively.

SUMMARY

The increased levels of CM protein in the diet of starter pigs resulted in

a linear (P<0.05) decrease in the apparent digestibility of DM and energy and a
linear increase in the apparent digestibility of N, nitrogen balance, BV and
NPU. The level of crude protein had no significant effect on true N digestion
(81.6%), true BV (70.5%) or true NPU (57.7%). The apparent digestibilities
among the indispensable AA linearly (P<0.05) and/or quadratically (P<0.05) in-
creased as the level of dietary protein increased. The level of protein in the
"diet had no significant effect on the true digestibility among the dispensable
AA, with isoleucine (80.3%), threonine (80.3%), phenylalanine (81.8%) and leu-
cine (82.0%) having the lowest average true digestibilities.
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