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Abstract Canola meal (CM) from the solvent and
expeller oil extraction processes was used as
replacement for fishmeal in grower-finishing pig
diets in two separate experiments. Diets were
formulated on an iso-nutrient basis (approximately
13.6 MJ kg-1 DE, 160g k g 1 CP, 9.0 g k g 1 lysine,
6.5 g kg"1 methionine and cystine, 6.5 g k g 1

threonine, 2.0 g kg~' tryptophan on DM basis) to
contain 0 g kg"1, 80 g kg"1, 160 g kg"1, and 240 g
kg"1 CM in the first (solvent process) and 0 g kg 1 ,
97 g kg"1, 195 g kg"1, and 292 g kg"1 CM in the
second (expeller process) case. In Experiment 1,
13 pigs per diet were individually housed and fed
ad libitum from 25.4 kg to 84.4 kg liveweight,
whereafter pigs were slaughtered and carcass
characteristics determined. In Experiment 2,
randomly selected groups of 4 pigs (16 per diet)
were fed ad libitum from 21.6 kg to 88.4 kg
liveweight, whereafter pigs were slaughtered and
carcass characteristics measured. The inclusion of
CM in the diets at levels of up to 24% in Experiment
1 and 29.2% in Experiment 2 had no significant
effect on dry matter intake (DMI), feed conversion
ratio (FCR), or liveweight gain. In Experiment 1,
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P2 backfat thickness was significantly lower and
percentage of meat in the carcass was significantly
higher in the 24% CM diet group. In Experiment 2,
dressing percentage was significantly lower in the
29.2% CM diet group. It was concluded that canola
meal from recently released cultivars may be
included at higher than conventional proposed
levels (12-18%) in grower-finisher pig diets without
any detrimental effect on growth performance and
minor effects on carcass characteristics.
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INTRODUCTION

Canola is gaining popularity as oilseed and is
nowadays the third most abundantly produced
oilseed in the world (Mielke 1989). Plant breeders
have been successful in producing seed with less
than 2% erucic acid in the oils and 30 \imo\ g~'
glucocinolates in the oil-free meal, which pre-
viously prevented its use at high levels as a feedstuff
(Bell 1993). Canola meal is also relatively high in
fibre, which results in a lower energy content,
compared with other popular oilcake meals, which
may also limit its use in diets for monogastric
animals (Mclntosh et al. 1986). The Canola Council
of Canada (1989) therefore proposed maximum
canola meal inclusion levels of 12% in diets of
growing pigs and 18% in diets of finishing pigs.
Thacker (1990) concluded that canola meal might
replace 50% of the protein source in grower and
finisher diets without any possible detrimental effect
on production. This proposed level is, however,
probably based on older cultivars. New canola
cultivars, recently developed in Australia, contain
less anti-nutritional factors (Mailer & Colton 1995)
and may possibly be included at higher than
conventionally proposed levels. This study was
conducted to determine maximum inclusion levels
of canola meal processed from the more recently
released cultivars 'Oscar' and 'Erica'. Oilcake meal
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from both cold and chemical fat extraction
procedures were used, because of differences in
chemical composition (Evans 1985).

METHODS

Two sources of canola meal (CM) were used.
Canola meal used in Experiment 1 originated from
the solvent process (32.7 gkg ' ether extract) while
CM used in Experiment 2 originated from the cold
expeller process (92.8 g kg"1 ether extract). A
mixture of both cultivars, i.e., 'Oscar' and 'Erica',
was used in both processes. All animals were housed
and slaughtered according to standards set by the
Elsenburg Ethics Committee, based on the South
African Animal Protection Act, 1962.

Experiment 1: Solvent process
Four growing-finishing pig diets were composed
where CM gradually replaced fishmeal. Diets were
formulated on a iso-nutrient basis (13.6 MJ kg"'

DE, 160g kg-1 CP, 9.0 g kg-' lysine, 6.5 g kg"1

methionine and cystine, 6.5 g kg ' threonine, 2.0 g
kg ' tryptophan on DM basis) (Wiseman 1987) to
contain 0 g kg"1, 80 g kg"1, 160 g kg"1, or 240 g
kg•-' CM (Table 1).

Fifty-two Large White x SA Landrace x Duroc
pigs (26 gilts and 26 boars) approximately 84 days
of age with an initial liveweight of 25.4 ± 0.12 kg
(mean ± s.e.) were used. Pigs were allocated to
different treatments according to liveweight. They
were individually housed in flat-deck-type cages
(1.6 m x 1 m) fitted with self-feeders and equipped
with automatic water nipples as approved by the
Elsenburg Ethics Committee. The room temperature
was not controlled and fluctuated between 20°C and
30°C. The experimental diets were fed ad libitum
to 13 pigs per treatment. The trial ended after 71
days when pigs were slaughtered at a liveweight of
84.4 ± 0.83 kg (mean ± s.e.). Daily dry matter intake
(DMI) and average daily gain (ADG) were recorded
for individual pigs and feed conversion ratio (FCR)
was calculated.

Table 1 Ingredient and nutrient content of experimental diets with increasing levels of either solvent or expeller
oil extracted canola meal fed to growing-finishing pigs.

Item

Composition
(g kg"1 as-fed basis)
Maize meal
Wheat bran
Canola meal
Fish meal
Dicalcuim phosphate
Fine salt (NaCl)
Feedlime(CaCO,)
Min &Vit. Pretnix*
L-lysinc HCI

Determined analyses
(g kg ' DM basis)
Dry Matter
Ash
Protein
Crude fibre
Ether extract
Calcium
Phosphorus

Diet 1
0% CM

646
210

0
115

9
10
7
2
1

956.0
55.3

173.7
41.2
41.3
10.6
5.7

Experiment 1
Solvent process

Diet 2
8% CM

660
145
80
85
10
10
7
2
1

959.2
56.5

174.2
39.2
37.5
9.7
6.3

Diet 3
16% CM :

675
82

160
53
10
10
7
2
1

961.3
57.5

178.2
40.4
32.0
9.8
5.8

Diet 4
24% CM

689
17

240
23
11
10
7
2
1

961.2
55.4

181.8
40.7
29.3

8.8
5.5

Diet 1
0% CM

672
180

0
119

10
10
6
2
1

931.5
60.8

167.3
41.1
46.6

6.5
7.8

Experiment 2
Expeller

Diet 2
9.7% CM

672
120
97
80
11
10
7
2
1

930.6
57.5

167.3
49.5
53.7

5.1
6.3

process

Diet 3
19.5% CM

672
60

195
39
12
10
8
2
2

931.1
57.0

171.4
66.6
58.5

6.5
6.8

Diet 4
29.2% CM

672
0

292
0

13
10
9
2
2

93.26
55.4

159.7
73.9
67.6

5.7
7.4

•Supplied kg"1 diet: Vitamin A, 10000 IU; Vitamin D3, 1 500 IU; Thiamine, 2 mg; Riboflavin, 4 mg; Peridoxine,
3 mg; Folic acid, 3 mg; Cyanocobalamin, 0.020 mg; Vitamin E, 40 mg; Choline chloride, 200 mg; Niacin, 20
mg; Pantothenic acid, 10 mg; Vitamin K, 2 mg; Biotin, 0.2 mg; Mnl40mg; Cu, 20 mg; Fe, 100 mg; Zn, 200
mg; Co, 3 mg; I, 0.6 nig.


