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- ABSTRACT
The chemical coﬁposition of’five rapeseed sC;eenipgs

meals and of the inginal samples of screenings from which
the meals were produced was determined.‘ Subsequentiy three
experiments ;ere conducted to evaluate the effect of.aiding
varying levels ol the rapeseed screenings meals ¢ rations
for -broiler ch};kens and laying hens. In the first
experimenﬁ mile broilers were fed rations containing 0/

£4

2.5, or 10% of a composite sample of rapeseed screenings

L

meal. In the second experiment ma;e and female~brdilers
were fed rations con.taining 10% of each of the rapeseed
screenings meals. fhe third experiment was conducted with
laying hens fed raticns ccateining 0, 2, 4, or 8% of the
compositéAsample of rapeséed screenings meal.

The results of the chemical determinations conducted on
the rapeseed screenings mea; showed considerable variability
among the samples. The following rahges.in composition were
observed: crude protein 21 to 28%, crude fibré 12 to 19%;.
fat 19 to 28%; ash 7 to 27% calcium 0.40 to 0.45%; phosphdrus
1 0.74 to 0.98%; silica 1 to 19% and glucosinolates 0.34 té
2.36 mg/g. Amino acid analysis-indicafed that the levélé\of
lysine, histidine, and cystine in~tﬁe p.otein ffom rapeseed
screeningslmeal were lower than in the protein of Tower
rapeseed;mgéﬁ.: The amino aqid;content in the protein of the
original's%%plés of screenings was higher than in the rapeseed

screenings meals.

iv



The results of the experiménts conducted with Lroiler
chicks indi;ated that as much as loiﬂof rapeseed screenings
}meal, could be included in ratid®s, either as separate meals
or as a composite mix,'withou£ ahy adverse effect onvthe rate
'ofbgrowth, efficiency of feed conversion, mortality or
" incidence of perosis. Visual examination of the livers
‘revealed no significant differences in fat content and no

.signs of haemorrhages or haematomas on the livers were

detected. .

The experiments carried out with laying hens indicated

b

no detrimental effect on the rate of egg production, egg
size, Haugh units values, egg spegific grévity, effiéiency
of feed convérsion or mortality. However inclusion of
rapeseed screénings meal or 8% of Tower rapeseed meal in the
‘ration regulted_in significantly lower-body weight of the
héns at. the end of the experiment as compared to hens fed
the control ration containing soybean me;l, Liver—tofbody
weight ratio of hens fed‘rations containihg 4 or 8% rapes:ed
screenings meal was significant{y smaller than those of the
contrbl'ggéup, but the fat content of the liver was not
éffected_by tﬁg treatments used. Incidence of haemorrhagic
‘liver syndrome was not influenceq by the inclusion of rape-
segd séreeningq meal in the rations of laying hens. The
thyroid weights of the hens fed_4for 8% répeseed screeﬁiﬁgs
ﬁeal were sign%ficantly increased but productive performance

of the birds was not’affected.
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INTRODUCTIGN
te Rapeseed isPa very important oil seed crop in Canacda.
wanual production has risen fror a few thousand tonnes
E@enty ﬁive y=ars &J0 to ovér 3.2million tonnes in 1978. As
a result of increased tonnage,ﬁlargé quaﬁéities of rapeseed
are ;zailable for proéessing locally or for export £o other
) :
countries., <
Rapéseéd as it is marketed from the farms contains
varying levels of non-rapeseed coméonents; these may consist
. L
of many different weed seeds, stems of plants and other
contaminants. When rapeseed }s cleaned, most of the non-
rapeseed‘comporents are removed and in addition varying
amounts of very small or broken rapeseeds are iricluded in
thewscreenings. The cleaning process-yieldg varying levels
of screenings depending on the cleanness and uniformity-of
the sample; however, on average when Canadian!fapeseed is
cleaned to export staﬁdards,vthe process yields 8 to'i@% of

screenings. Since well over half of the Canadian crop is

exporte

’

a .arge quantity of screehings is available either
for dire + _1vestock feeding or for disposal by further
processing. When rapeseed isvprocessed in Canada it may not
always Pe cleaned to éxpor“ standar 1s. Aséé Fesult the
quantiﬁé of screenings obtained may vary and gﬁe meals produced
may contain varying levels of screenings.

Since it is not khown-what'effect ﬁhe rapeseed
screenings (RSS) may have én the nutritive quality of

T

rapeseed meals (RSM), experiments were conductred to determine

@

\ P
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. the chemical composition of neals produced fron different
Samples of RSS and to evaluate their ru*ri#ive guality when

added at varying levels to rations for broilers and Z=ving
Hens. A o - ’
R
.‘rl
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. REvIEW OF LTTER/ TURE ' ot

Comg®51tlon of RapeSeed Screen ngs.

There is a ll ited amour m—of informazion on tne Pomp051-
tion of RSS. Bell ang'LlutOn (1961) descrlbed RSS as belng
composed of 'varying preportions of hull or seed pod fragmentsn
immatére or small seed sgme”weed seeds and‘other extrauebus
.~ materials retained with rapeseed during combine harvesting.
Giovannetti and Bell (l972j sumuariéed data ,on the composition
-of eleven samples of rapeseed precessed for .use in an ex-
Aperimental program. They reported that the levels of weedi

‘ , . o
seeds present averaged,l.S%, rang}ng from-0.39 to 4598% and
the levels'of_inert'matter averaged 0.53% with a ranée frem_

»

0. l6rtovl“l3% Classificatiou of the weed seeds present'
1nd1cated that a large number of spec1es\were represented
Among the more common spec1es were w11d mustard, stlnkweed,

. lamb quarters, green foxtail, smart weed ‘and Wlld buckwheat. _
- Other seéds found in the rapeseed samples were wheat, flax,
alfalfa and- sweet clover. Robertson_(l973) reported that" .
refuse Sereenlngs from a rapeseed proce551ng plant contalned |
.Sl% wild oats; 34% wheat, oats and barley; and_lS% rapeseed,
rapeseed -hulls, fines, chaff and pods. ‘ o

<

The chemical ition of the RSS varies widely.from

one samﬁle to another. -Bell 'and Linton (1961) reported that

severalpsamples screenings had -crude protein contents
_ranging'fromA8 o 11% and.average;crrde fat and crude fibre
contents of 18 and 25% respectively. A sample that was used

in a dlgéstlblllty trlal contalned 14.7% proteln but no values



for crude fat or fibre were given. Bell and Devlin (1972)
reported on an experiment conﬁuctéé/;t the University of

Saskatchewan in which Rsé averaging 1l6% protein, 12% fat

_and 15% cfude fibre were used.

Nutritive Value of Rapeseed Screenings

A few studies;have been conducted in which R?S have
’been fed to lambs and cattle; no report on their use in
rations fof poultry or swine are available. Bell and Linton
(1961) inclugded scréenings from éombine—harvested rapeseed-
in rations for feeding lambs. The screenings_made up 50%
of a pelietéd‘feed in which the balance was composed of 36.5%
oét hulls, 4% dehydrated alfalfd meal, 7% cane molasses, 0.5%
urea, 1% dicalcium phosphate and 0.5% salt. The level of
pelleted feed included in the concentrate mixture given to
the lambs along with 1.5 pounds of hay varied from 0 to lbd%.
pigestibility'trials indicated that the pe” "eted feed
qontained 51% TDN and 16.6% DCP. _When the pelleted feed was
"inc _.dec as one third of the concentrate mixture the lambs
gaiiéd 9.. 7 pounds per day but hig-er _evels of inclusion
resu .2d .n decreased rate of gain. It was concluded that
\\V,«\the RSS may be used succeésfully in ruminaQE\rations but .
should be regarded as a roughage because of the high fibre
* content and low TDN value. Bell and Devlin (1972) studied
the effects of- including levels of 0, 10 and 20% of Qround
/ﬁSS in rations for steers. The experiment was started when

the animais weighed'370 kg and ended after 91 days of trial.

All diets were based og/égrley and contained 15% oat hay,
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cobalt-iodized salt, dicalcium phosphate and supplementarf

_ vitamins A and D. Eéch ration_was fed with 6r without add-
ition of molasses and was suﬁ?iied either as a meal or as a
completely pelleted diet. The steers fed the completely
pelleted diets grew more slowly‘than the steers offered non-
pélleted rations; however, thé performance of all other groups
wés similar, achieﬁing a rate of gain between 1:31 to 1.51 kg
per day; Feed conversion fatios ranged between 7.6 and 8.4 kg
of feed pef kg of/gain. The experiment showed that as much as
20% of RSS may be used with good results‘in fattening cattle
and that the masking effect of molasées wés not necessary to
obtain good rates of gain and feed conversion. In another
experiment conducted with finishing cattle at the University
of Alberta (cited by Bell‘and Devlin 1972) it was shown that
diets cqntainiﬁg 30% RSS produced the cheapest gains. Bell
and Devlin (1972) also reported on a study‘'conducted by Agri-
culture Canada Research Station, Melfort, Saskatchewan, in
which it was concluded that as much as 40% RSS can be inclu@ed
in diets for finishing beef cattlé with satisfactory results.
Robertson (1973) studied the effect of prdcessinggand physical
form of the screenings on voluntary intake and digestibility'
by sheep. He observed,that the voluﬁtary intake of wethers
was about 23% lower when the screenings were suppl >d as ¢
meal than when they were offeredygs pellets. The dig;::ibi-
lity of dry matter, energy.or celluloée of coarsely g;ound

screenings and pellets was similar but there was a decrease in

the digestibility of these components when the screenings were



finely ground.

Since RS. are produced by cleaning rapeseed they may
.cpntain varying proportions of immature or small rapeseed.
As avconsequence the composition-and nutritive’value of meals
produced from screenings may be related in Qarying degree to
the composition and nutritive value of RSM.

Cémposition of Rapeseed Meal

The composition of RSM has been extensively studied.
As a‘result, data are available on components such as protein,
amino acids, minerals and glucosinolates.

The protein content of RSM may vary.widely depending on
the variety and>location where grown. Renner et al. .1955),
Klain et al. (1956) and Clandinin and Bayly (1963) reported
‘that RSMs produced from Argentine varieties had higher protein
content than meals produced from Polish varieties. Clandinin
andnBéyly (1963) aléoyfound that the meals p%oduced frém
rapeseed grown in three different locations differed signi-
ficantly in protein contentf

Several réports have shown that the protein content of
meals may vary from year to year. Clandinin (1967) publish-
ed a summary of results obtained during the periods 1956—
1967 and 1965;1967.' According to this report, during the
first period the»protein.cqgtént of RSMs produced by expeller
ana prepress-solvént processe& of o0il extraction were 35.9
and 37.4%Jrespectively. During the second period RSMs pro-
duced by prepfess—Soivent process cqntained 35.6% of protein

and meals pféduced by the solvent process contained 36.5%.

Sy
i



7

In more recent studies Rao and Clandinin (1972) observed high-
er levels of protein in meals produced, but the increase was
independent of the procedure uséd to ?gtract the oil. The
protein content of meals produced by gke expeller, prepress-

' solvent and solvent process averaged 38.7, 39.2 and 39.3%
respectively. Bell and Jeffers (1976) reported that the
samples asggmbled from 5 different crushers throughout Canada
had an average protein content of 37.1%.

- The levels of protein in meals produced from low
glucosinolate‘rapeseed varieties have been reported by several
workers, among them Olomu (1974) reported 39.4% of protein'in
meals produced from Bronowski rapeseed, Fisher (1977) found
that Tower RSM had a protein content of 40% and Salmon (1977)
noted that a sample of Candle RSM contained 33.8% protein.
Clandinin et al. (1978) observed that high glucosinolate meals
produéed iﬁ Canada in the past have contained about 36% protein
but that low glucosinolate RSM from Tower and Regent varieties
are expected to contain 38 to 39% protein.

Typé of processing, variety and environment under which
the cultivar -is grown influence the amino acid qomposition of
the protein in RSM. Clandinin et al. (1959) found that the
excessive amount of heat employed during the oil extraction
from the seed réduced the lysine content bf the protein frbm
5.69 to 4.41%. Clandinin and Tajcnar (1961) showed that in
order to avoid the destruction of amino acids during expeller

" processing the amount of heat applied in cooking and con-

ditioning should only be enough to reduce the oil content of

¢



the seed to abcit 6%. Clandinin (1967) stated that the
change from evpeller to prepress-solvent procgssing, that

- occurred between 1956-1967, resulted in production of meals
with levels of available lysiﬁe increased from 4.4 to 5.5%.
Clandinin and Bayly (1963) reported that thé lysine content
in rapeseéd of an Argentine variety was lower than a Polish
variety. It was aléo observed that environmental ¢onditions
under which rapeseed was grown affected the content of lysine,
higtidine, arginine, phenylalanine and leucine in the seed.

Based on analyses done on a large number of commercial
samples of RSM, Clandinin (1967) concluded that the principal
limiting amino acid in this suppleméht is lysine. Rutkowski
(1971) observed that RSM has weil'balénced amino acid compo-
.sitiﬁn, characterized by a relaﬁively high content of methio-
nine and cystine, even though it may be slightly def_cient in
lysine.

Studies on‘the mineral content of RSM have shown varia-
tions depending on the soil where the seed ié grown and the
source at which the seed is obtained. Wetter (1965) report-
edivariations'from 6 to 7% ash for meals produced in western
Canada. Finlayson (1977) noted that the ash content of RSM
varied between 4.5 and 6%,.Rutkowski (1971) observed that
in general the mineral content of RSM is re%atively ﬁigh
compared to other oil meai products. Clandinin et al. (1978)
compared the mineral content of RSM with that of-séybean meal.
It was noted that RSM is a richer source of minerals than

soybean meal. Bragg (1974), Motzok (1974), Seth et al.(1975)



LI 9
and Finlayson (1977), hbwevef, showed that the availability
of some of the minerals were low. Clandinin e: al.(1978)con--
cluded that in spite of the léwer availability, RSM is a
better source of available calcium; iron,.manganese, phosphorus,
selenium and magnesium than soybean meal.

Nutritive Value of Rapeseed Meal for Poultry

The introduction of the low glucosinolate variéties of
rapeseed has resulted in improveégnt in the nutritive value
of meals produced as compaied to meals from high glucbsinolate'
varieties. The glucosinolate content of the new low glucosino-
late varieties has been reported to be much lower than the
high glucosinolate varieties grown previously. Stefansson and
Kondra (1975) reported that Tower RSM contained approximately
one tenth of the level of glucosinolates usually found in
Target RSM, a high glucosinolate variety. Smith and Campbell
(1976) obtained values of 0.49 and 0.34 mg/g of glucosinolate
in Bronowski and Tower RSM respectively. Fisher (1977) report-
ed variations from 0.86 to 1.25 mg/g in samples of RSM ob-
tained at two different sources. Thomas et al.(1978) and Goh
and- Clandinin (1977) also determined values within the same
range for Tower‘RSM.

The lower glucosinolate content of the new varieties has
resuited in productiQn of meals that are less goitrogenic than
the high glucosinolate RSM. It has also reduced losses from
haemorrhagic liver syndrome which appeared to be related to

the glucosinolate content of RSM (Jackson 1969; Hall 1972;

Olomu et al. 197.; Slinger et al. 1976 and Clandinin et al.l977)
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The results of experiments on the utilization of low
glucosinolate RSM in rations for poultry has been summarized
recently (Robblde et al. 1:78). They concluded that low
glucoéinolate RSM may be satisfactorily used in rations for
broilers, laying and breeding chickens and starting, growing
and breeding turkeys. The recommended levels of use of low
glucosinolate RSM are generally higher than those recommended

previously for high glucosinolate RSM.
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EXPERIMENTS AT THE UNIVERSITY OF ALBERTA

Experiments were conducted to study:

Section I : Composition of rapeseed screenings meals

Section II : Nutritive valuec of rapeseed screenings meals

1

for broilers and laying chickens.
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SECTION I

Composition of Rapeseed Screenings Meals

Status of the Problem

Large quantities of RSS are available in qénada for
possible use in rations for livestock and poultryf Since
screenings consist of weed seeds, small rapeseeds and stems
of plants and other contaminants, there is some variability
in the composition of RSS available for use.

There is limited information on the chemical » omposition
of different samples of RSS. Consequently, studies were con-
ducted to determine the corp’ sition of five samples of rape-
seed screenings meals (RSSM). The meals were produced by
pProcessing screenings obtained from five separate locations
in Canada and thus presumably represented a wide range in the
proportions of various components. In addition, the protein, .
amino acid and fatty acid composition of the screenings from
which the neals were made were determined.

Experimental

Five ﬁéSMs produced in a pilot plant (1) were provided
for the studies. 1In addition, small samples of the screenings
from which the meals were produced were also provided.

For identification purposes the five meals were design

ated as sample A, B, C, D, and E.

1) POS Pilot Plant Corporation
Saskatoon, Saskatchewan.
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Analyses conducted on the meals.were as follows: dry
matter(‘prutein, fat, crude fibre, ash, silicé, calcium,
phosphorus, glucosinolates and amino acid composition. 1In
addition, the protein, amino acid levels, fat content and
fatty acid distributién in the seed samples were determined.
All the samples to be analyzed were ground to pass a 20-mesh
screen.

The dry matter content of the meals was determined by
drying in an oven at 110°C until constant weight was attained.
Protein (N .x 6.25) was determined by the Kjeldahl method
(hOAC, 1975). The fat content of the meals and seeds was also
determined by ACAC methods (1975). Crude fibre was analyzéd
usigg a slight modification of the standard AQOAC methods
(Aoﬁb, 1975). Silica levels were assessed by the m¢ *od out-
lined by McCarthf et al. (1974). Calcium content was “eter-
mined by atomic absorption (AOAC, 1975) and phosphorus was
analyzed by a photometric procedure (AOAC, 1975). Glucosino-
lates were determined by the method outlined by Appelqgvist
and Josefsson(1967). Samples of the meals and seeds were
analyzed for amino acid content using a JLC-5AH Amino Acid
Analyzer Teol Co. Japan). In the de£ermination of fatty
acid dis v-pution, the lipids were extracted with chloroform-
methanol (2: I v) and methylated using methanolic bo:én tri-
fluoride (35% solution) in pentazne. The esters were purified
by thin-layer chromatography aﬁd eluted with chloroform-

methanol. The pattern of the fatty acids were obtained using
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a Bendix Gas Chromatograph provided with a flame ionization
detector and a 3 m by 6 mm glass cdlgmn packed with 10% 5CP
on 80-100 mesh chromosorb W. ¢

Results and Discussion

The results of the analyses condﬁé;eQ-QP the samples
of RSSM and on the RSS are summarized in Tableg 1-3.

The moisture content of the five RSSMs (Table 1) was
quite uniform. Dry mat£e¥ content ranged from 89 to 91%. 35

The protein content of the meals (Table 1) ranged from
21;3 to 28.2% and the protein ébntenﬁ ~f the unprocessed
screenings ranged from 17.7 to 23.1% (Table 3).:

The meals contained low leveié,of.fat. The fat content
ranged from 0.4 to 1.7% (Table 1).

Considerable variability/lg Ehe f}bre content was
observed (Table 1) levels ranged from 12.2 to 19%. Most of
the samples (B, C, D and E) had fibre levelé\much lower than
the average value reported by Bell and Lintog (1961). The
fibre levels reported by Bell and Devlin (1972) were similar
to that determined for Meal A. In general the fibre content
‘of the RSSMs tended to be higher than the averagé vélues
reported for RSM (Clandinin et al. 1978). The higher values
may be attributed to the smaller seed size and higher fibre
content of non-rapeseed components in the samples.

The ash content of all of the meals (fable 1), was
well above average values reported for RSM (Clandinin et al.
1978) . Ash ~ontent varied from 7.6 in Meal D to 27.3% in

Meal A. The extremely higt content ‘tn sample A suggested
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that the scréenfhys from which the meal was produced may have

been contaminated with soil or sand.
Because of the high content of ash cbserved in Meal &,
levels of silica present in the meals were determined. Meal

A was fou.. to contain 19% silica, while the content of the’

~—

other meals fangec £ om 1.1 to 6.4%. The levels of silica
found iﬁ\{if/Teals indicate that the ash contenfs determined
were aftected by the levels of silica in the samples:

A narrow range of calcium content '0.40 - O.4é§) in
the RSSMs was observed (Téble l).‘ The values are somewhat
lower than t@gse commonly found in-RSM which average 0.66%
(Clandinin et al. 1978).

Levels of phosphorus alsoc varied within 4 fairly narrow
range (0.74 - 0.98%). These Qalues are also someyhat lower
than average values reported for RSM (Clandinin et al. 1978).

Considerable ‘ar;atio;j§h~the total glucosinolate con-
tent of the meals was observed (Table 1). Values ranged from
0.34 to 2.36 mg/g. This compares to average values of i.04
and 0.62 mg/qg for the‘low glucosinolate varieties Tower and
Candle respectively and 7 mg/g‘for highe: glﬁcosinolate
varieties (Clandinin.et al. 1978). This sugg§§ts that the
screenings were probably derived, in large part, from rape-
seed samples of low'glucosinolate content.

‘ The amino acid compésition of the five RSSMs as well
as waer RSM is presented in Table 2. 1In addition, the amino
acid distribution in the RSS and Tower rapeseed froﬁ\which
the meals were produc =~ are given in Table 3. In general,

(Y

Q
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Table 2. Amino acid " 'compogition of rapeseed screenings

meals and Tower RSM

‘Meals

A B C D _E - Tower
Protein content % 21.3Mf 23.2//\27.4 28.2 26.8 38.6
‘ X - N _ _ ‘
AminoAécids ‘ '
Lysine 4.99 . 4.66 4.79  5-28 4.86  5.69
‘Histidine » 2.3¢  2.25 2.39 2.46 2.47 2.84
Anmonia © 2,17 2.12 2.17  2.27  2.74 2.22
 Arginine 5.66 5.35 5.96  5.92 5.64  6.00
Aspartic acid 7.70  7.63  7.44 7.79  7.09 7.52
Threonine . 4.27 0 4.10  4.16 4.20  4.09  4.49
Serine 4 4.22 421 4.18  4.20 4.13  4.34
Glutamic acid . _£E579 14.11 15.38 15.15 15.60 17.72
Proline 549 5.30 5.72 - 5.43  5.67 6.5
.Glyéine - 4.97 4.81 5.00 4.84 4.70 | 4.99
Alanine 4.50 4.32  £.37  4.45 i4.48 453
- Cystine - 0.58  0.66 0.65 0.82 0.82 1.06
Valine - 4.99  4.80 4.82 Qs.oé‘ 4.80 5.20
Methionine,l 1.62 '1.54 1.65 l.64 1.63 1.87
Isoleucine 3.8 3.66  3.80  3.93  3.74 4.1l
Leucine | 6.69  6.24 6.68 6.76 6.90 7.16
Tyrosine 2.44  2.30  2.25 2.39  2.22 2.43
Phenylalanine 3.97  3.80 3.89 3.95 3.85 3.98
Total : i 85.29  81.86 85.30 86.50 85.43 92.90 -

4 -

(l) Expressed as % of N x 6.25 - -
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‘Table 3. Amino acid composition of rapeseed screening$€

and Tower rapeseed

Meals
’ A B c D E  Tower
. Protein content & 17.7 20.3  21.0 23.1 19.7 22.2
Amino acids
Lysine 5.78 .5.62 5.96 5.91 5.15 6.27
Histidine 2.43 2.32  2.63 2.53 2.52 2.92
Ammonia 2.12 1.81 2716 2.17  2.05 '2.03
Arginine - 5.96 5.96 6.19 5.94 5.62 6.02
Aépartic_gcid 7.64 7.54 7.46 7.64 7.08 7.44
Threonineg _ 4.40 4.12 4.31 4.25 4.16  4.48
Serine . 4.34 4.22  4.24 434  4.27 4.44
Glutamic Acid 15.35  14.46 16.23 15.72"16;68' 18.43
Proline 5.64  5.42  6.50 5.85 6.47  6.99
Glycine 5.13 4.86 5.22 4.72 4.65 4.98
Alanine 4.57 4.33  4.52  4.57 4.73  4.52
Cystine 0.63 0.69 0.76 0.86 0.83 1.08
valine 5.25 4.94 5.08 5.15 5.04 5.21
Methionine 1.75 1.72  1.73 1.84 1.76 1.86'
Isoleucine o ~3.80 3.63 3.86 3.86 3.71 3.96
Leucine 6.6l 6.21 6.74 6.79 6.94 6.97
Tyrosine : o 2.42 2.27  2.30 2.35 2.20 2.50
Phenylalanine 3.96 3.77 4.91 3.92 3.98 3.98
Total - 87.78  83.89 89.90 88.41 87.84 94.08

(1) Expressed as % of N x 6.25 £
i
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he amino acids in the RSSMs is similar

the distribution of
" to that in Tower RSM,\ howevd., the levels of ‘lysine, histidine

and cystine in the protein f RSSM are considerably lower

than in Tower RSM.

The levels of émino acid in the protein of the RSS.and
of Tower rapeseed is given in Table 3. Comparison of the
values with those of RSSHs and Tower RSM (Table 2) indicated
that the—hnprocessed screenings had higher lev s of amino
acids in the protein than the méals that were produced from
them. This suggests that some damagé to the meals occurred
in processing. The lower level of lysine in the RSSMs may
have been a result of overheating dufing some phase-of the
production process.

The fat content and fatty acid composition of the RSS
and of Tower rapeseed are shown in Table 4. The oil content
qf the screenings varied from.19.6 in sample B to 28% in
sample E, while the sample of Tower rapeseed had a content of
43.5%. The .arje variation in oil content among the different
‘Eamples.of screenings may be related to leve of stems, weed
seeds and other impurities in the samples. The variable
composition of the screenings as well as ghe smalier seed size
may explain the lower oil content of the’écreenings as com-
paréd to rapeseed; e
The fatty acid composition of the oil from RSS and

Tower rapeseed showed some differences. The level of oleic

acid in the oil of RSS was considerably lower than in Tower

/
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Fat content and fatty acid composition of the

Table 4.
rapeéeed screenings and Tower rapeseed
Sample A B C D E fower
Fat Content (%) - 23.48 19.58 27.22 26.88 28.07 43.50
Fatty Acids (%)
14:0 Myristic acid 0.19 0.24 0.52 0.33 0.28 1.13
15:0 Pentadecylic 0.26 0.04 0.05 0.05 0.13 0.12
16:0 Palmitic acid 5.94 7.41 5.98 6.79 5.54 5.09
16:1 Palmitoleic 0.42 0.48 0.50 0.31
acid ' "
17:0 Heptadecanoic 0.04 0.21 0.32 0.13
acid
18:0 Stearic acid 1.95 /,Q.54 1.86 1.87 2.11 1.62
18:1 Oleic acid 45.58 47.41 48.51 44.27 .45.22 57.17
18:2 Linoleic 21.43 24.72 22.20 27.99 22.14 21.20
acid
18:3 Linolenic 8.57 8.75 8.76 10.32 11.806- 9.65
acid . !
20:0 Arachidic 0.65 0.88 0.45 0.67 0.85 0.43
acid .
20:1 Gadoleic 4.16 2.28 2.96 2.03  3.14 1.33
acid :
20:2 Certoleic 0.43 0.22 0.23 0.38 ¢ 21 0.21
~ 22:0 Behenic 0.33 0.42 0.37 0.45 .37 1.00
‘acid
22:1 Erucic 8.67 3.01 6.30 2.70 6.26 0.15
acid
Other 1.38 1.53 1.42 1.46 1.13 0.46
TOTAL 100.00 100.00 100.00 100.00 100.00 100.00

(1)

Air dry basis
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rapeseed oil. All of the rapeseed screenings oils had higher
levéls of erucic acid (2.7 to 8.7%) as compared to that found
in T?wer'rapeseed oil (0.15%).

Summary

Five RSSMs and Tower RSM and samples of the screenings
and Tower rapeseed from which the meals were produced were
used in the study; The meals were analyzed for dry matter,
protein, fat, crude fibre, ash, sdlica, calcium, phosphorus,
glucosinolatéé and amino acid omposition. The RSS and Tower
rapeseed were analeed for protein, amino acid levels, fat |
content and fatty acid distribution.

The results of the analyses of the meals;showed the

following:

1. The dry matter was very uniform and ranged from 89 to
91%.

2. The protein content of the meals and of the screenings

ranged from 21.3 to 28.2 and from 17.7 to 23.1% re-
spectively.

3. Levels of fibre varied from 12.2 to 19%. These values
are higher than average values reported for RSM.

4. The ash content 'of the RSSMs ranged from 7.6 to 27.3%
and were much higher than those commonly found in RSM,
suggesting possible contamination with soil or sand.

5. Silica content of the samples ranged from 1.1 to 19%.

6. Levels of calcium andvphosphorﬁé*yere somewhat lower
than average values found for RSM;'

7. The low levels of glucosinolates present in the meals
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s
varieties.

8. The ‘distribution of amino acids in RSSMs was similar to
that in Tower RSM; however, the levels of lysine, his-
tidine and cystine were considerably lower in the pro-
tein of RSSMs than in the protein of Tower RSM. High-
er levels of amino acids were found in the protein of
unprocessed screenings‘than in the protein of meals
produced by POS Pilot Plant Corporation suggesting

(//Eggéﬁble.heat damage during processing.

9. The o0il content of the screenings varied from 19.6 to
28.0%. The low values found may be related to the
small size of the seed and to the presence of non-
rapeseed components in the screenings. The level of
oleic acid was lower in the o0il of RSS than in the oil
of Tower rapeseed but the levels of erucic acid noted
(2.7 to 8.7%) were higher than that noted in Tower

rapeseed 0il (0.15%).
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‘SECTION II

Nutritive Value of Rapeseed Screenings Meals for Broilers and

Laying,Chiékens

Status of the Problem

.Cleaning of rapeseed for domestic processing may leave
varying amounts of non-fapeseed components in the cleaned
seed: As a consequence meals produced may contain fairly
high levels of material that would be removed as screenings
if the samples Qere thoroughly cleaned. Since it is not
known what effect these components may have on the nuﬁéitive
quality of RSM it seemed desirable-to evaluate the guality of
meals produced from rapeseed screenings in rations for broil-
ers and laying hens.

A preliminary trial was conducted to assess the effects
of including 0,.2.5 or 10% RSSM in a broile; ration. The
rations were kept isonitrogenous and isocaloric by adjusting
the levels of fowé} RSM, wheat and stabilized animal fat.

The RSSM used was a mix of equal gquantities of each of the
five RSSM that had been supplied. The results of the trial
indicated that. the different levels of RSSM used had no effect
on growth rate or feed efficiency of broilers at 4 or 8 weeks
of age. Consequently experiments were planned to assess the

utilization of the RSSMs more fully.

Experiment 1

Object
To study the effect of adding different levels of a

composite sample of RSSMs to rations for broilers.
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Exggrimental

Six hundred male broiler chicks (White Mountain & x
Hubbard ¢)kept in floor pens\(l.4 x 4.3 m) were divided into
12 comparable grbups of 50 birds each. Twoe groups were placed
on eacp of the rations shown ih Table 5. The rations were
formulated %o be isocaloric and isonitrogenous by making
appropriate adjustments in levels of wheat, stabilized animal
fat, soybean meal, Tower RSM and dicalcium phosphate. As in
the preliminary trial, the RSSM used was a mixture of equal
guantities of each of the five RSSMs. Ration 1, consisting
mainly of wheat and soybean meal, served as one control ration.
Ration 2, was similar to Ration 1 except that it contained
10% Tower RSM. Rations 3-5 contained 2.5, 5 or 10% RSSM re-
ﬁlacing Tower RSM and Ration 6 contained 10% RSSM replacing
soybean meal.

Feed and water were supplied ad.libitum. The chicks
were given 24 hours of light per day 4during the first 3 days
and 16 hours of light per day for the remainder of the ex-
periment.

The birds were individually weighed at 4 and 8 weeks
of age. Records were kept on mortality, feed consumption and
incidence of perosis. Chicks designated as perotic inc]udgd
those in which some déformation and swelling of the tibio-
tarsal joint was evident, as well as birds in which the
Achilles tendon had slipped from the condyles and ctippling
had occurred.

The data obtained was subjected to analyses of
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Table 5. Composition of “roiler rationcs (1) (Experiment 1)
Ration number

Ingredients 1 2 v 3 4 5 6

Ground wheat 66.19 61.39 59.24 57.09 52.79 55.39

Stabilized animal :'1.00 2.80 3.40 4.00 5.20 4.20

fat

Dehydrated alfalfa 1.00 1.00 1.00 1.00 1.00 1.00

Meat meal (50%) 3.00 3.00 3.00 3.00 3.00 3.00

Soybc 1 meal 25.00 18.20 18.20 18.20 18.20 22.60

(47.5%)

Towe_ rapeseed ' - 10.00 9?65 8.10 6.20 -

meal (38.6% protein) _

Rapeseed screenings - - 2.9 5.00 10.00 10.00

meal (25.5% protein)(3)

Ground limestone 1.00 1.00 1.00 1.00 1.0 1.00

Dicalcium phosphate 1.40 . 1.20 1.20 1.20 1.20 1.40

(18.8% Ca-21% P)

Iodized salt 0.25 0.25 0.25 0.25 0.25 0.25

Manganese oxide 0.02 0.02 0.02 0.02 0.02 0.02

Zinc oxide 0.01 0.01 0.01 0.01 0.01 0.01

Micronutrients(z) 1.13 1.13 1.13 1.13 1.13 1.13

(1)

(2)

Calculated composition of the rations were.as follows: ME,
2800 kcal/kg; protein, 22.2%; calcium, 1% phosphorus, 0.85%

Supplied the following levels per kg of ration: vitamina,
6000 IU; vitamin D3, 1200 ICU; vitamin E, 10 IU; menadione
sodium bisulfate 1 mg; riboflavin, 4 mg; calcium panto-
thenate, 5 mg; niacin, 20 mg; choline chloride, 60 mg;
folic acid, 1 mg; DL-methionine, 500 mg; biotin, 200 mcg;
vitamin Bl12, 10 mcg; selenium, 0.1 mg; amprol (25% ampro-
lium), 500 mg.

(3)Estimated ME value 1600 Kcal/kg
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variance. Significance of differences was assessed by apply-
ing an "F" test at the 0.05% level of probability.

Results and Discussion

The performance of the birds on the different treat-
ments of Experiment 1 is presented in Table 6. The average

body weight of the birds fed 2.5, S or 10% RSSM replacing

Tower RSM or 10% RSSM replacing soyt " meal were not signifi-
cantly different from the control gro .o 4 or 8 weeks of
age. The low standard error of the me.<s _ erved at 4 and

8 weeks of age indicated that the rate oi 7. -+ in the groups
was very uniform.

Efficiency of feed conversion (feed/gaii. - 8 weeks
of age was not affected by the treatments used. Even the
highest level of inclusion did not inflgencé efficieqcy of
feed conversion.

No significant differences in level of mortality in
the different groups were observed. There was, however,
considerable variability in the rate of mortality in different
replicates. The high level of mortality observed in the groups
fed Ration 5 resulted from a very high level of mortality in
one replicate and none in the other replicate. Thus the high-
level noted could not be attributed to the treatment used.

The levels of perosis observed in this experiment could
not be attributed.to the treatment used. Levels cbserved fell
well within the incidence generally noted in broilers when

N

birds with some deformation of the hock joint are included

aiong with those that are crippled.
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Summary

Duplicate groups of 50 male broiler chicks (White

- Mountain &' x Hubbard ¢ )were fed isocaloric and isonitrogerous

rations containing 2.5 tc 10% RSSM(féplacing Tower RSM or

10% RSSM replacing soybean meal. )

The results obtained indicated that:

1. Additions of as much as 10% RSSM replacing either Tower
RSM or soybean meal in broilef rations had no effect on
body weight or efficiency of feed conversion.

2. Level of mortality observed was QLite variable between
replicates but showed no effect of ration treatment.

3. Incidence of perosis was low and could not be attributed
to the treatment used.

EXperiment 2.

Object
The addition of 10% of a composite sample of five RSSMs

te breoiler rations (Experiment 1) had no effect on preductive
performance of broilers; howev~r, the possibility remained
that a high level of one ur more of the individual RSSM might
have some effect. Consequently an experiment was conducted
to determine the effect of adding the individual RSSMs to
broiler rations.

Ixperimental

Five hundred and sixty sexed day-old broiler chicks
(White Mountain x Hubbard) were used in this trial. The
chicks were ra mly alloted into 14 groups, each containing

20 males and 20 feyales. From one-day old until the end of
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the experiment (8 weeks of‘age) each grcup was kept in a
floor heated pen (1.5 x 4.2 m). Two gro.ps of chicks were
fed each of the rations shown in Table 7. The control rations
were the same as those used in Experimen= l; Rations 3 tc 7
contairned 10% of each of the RSSMs -, B,C, D and F respect-
ively replacing soybean meal. 11 of the rations were de-
sigrec¢ to be isocaloric and isonitrcgencus.

The management of the broilers and the records kept
werc the same as 1n Experime.£ 1.

t the end of the experiment, four males and four fe-
males from each group were sacrificed by cervical dislocation,
welghed and their livers and thyroid glands were femoved.

The livers were welghed and the ratios liver weilcht-+o-body:.
weight were calculated. Each liver was visually scored for
fat content according £o the procedure outlined by Serrano
(1¢76) in which grades ranging frem 1 to 5 were ascigned.
Grade 1 was given tc livers of normal derk red apnmearence

and the gra.e number was i-creased proyressively as the

fatness of the livers increased. A grade of 5 was given :o
livers that wecre pale in color ard friable.

T} - thyroid glands of the birds were remc 1, cleaned
of adhering fat and tissues and weighed. The ratio between
thyroid weights and body welght was then calculated.

The déta obtained were subjected to analysis of vari-
ance and the significance was established by apprlying
Duncan's Multiple Raﬁge Test (Steel and Torrie, 1960) at the

0.05% level of probability.
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Tgble{lw\;Composition of broiler rations 1/ (Experiment 2)

"\‘//

~

Ratlion number

Ingredients

Ground wheat

Stabilized
an:mal fat

Dehydrated al-
falfa meal

Meatvmeal
(50%)

Soybean meal
(47.5%)

Rapeseed
screenings

, meals

R
Tower rapeseed

.66.19 61.39 54.69 55.09 56.59 56.79 56.19

1.00 2.80 4.10 4.10 3.90 3.90 4.00
1.00 1.00 1.006 1.00 1.00 1.00 1.00
3.00 3.00 3.00 3.00 3.00 3.00 3.00
25.00 -18.20 23.60 23.10 21.90 21.70 22.10

- = - 10.00 10.00 10.00 10.00-10.00

o »

mgal(38.6% protein)

~Ground limestone

Dicalcium

phosphate(18% Ca-

21 P)

Iodized salt

Manganese oxide

Zinc oxide

Micronutrients

(2

1.00 1.00 1.80 1.00 1.00 1.00 1.00

1.40 1.20 1.20 1.30 1.20 1.20 ..30

0.25 0.25 0.25 0.25 0.25 0.25 0.25
0.02 0.02 0.02 0.02 70.02 0.02 0.02
0.01 0.01 0.01 0.0l 0.0l 0.0l 0.0L

l.13 1.13 1.13 1.13 1.13 1.13 1.13

(1)

Calculated composition of the rationc were as follows: ME,

2800 kcal/kg; protein, 22.2%; calcium, 1%, phosphorus, ~ 85%.

(2)

Suppliec -he following levels per kg of ration: vit 1A,

6000 IU; vicamin B3, 1200 ICU:; wvitamin E, 10 ID; menadione

sodium bisulfate,
20 mg; choline chloride, 60 mg; folic acid, 1

5 mg; niacin ,

Img; riboflavin, 4 mg; calcium pantothenate,:

mg; DL-methionine, 500 mg; biotin 200 mcg; vitamin Bl2, 10
mcg; selenium, 0.1 mg; amprol (25% amprolium) 500 mg.

\‘ >
J :
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- The results obtained are summarized iﬁ Table 8.

Avétégelbody weichts of the bigds fed the rations con-
taining 10% of each RSgM (Ration 3 to 7) were not significant-
ly di%fereht‘frgm those fed the control rations (Rations 1 and
2) at 4 or & weeks of age. As in Experi;;nt 1, the,stan&a}d
error of the means was low which indicated that the rate of
gain within“éach treatment-was relati?ely uniformn.

Inclusion of the different samples of RSSMs in the

‘rations had no effect on efficiency of feed conversion |
(feed/gain) . Values observed‘werg similar for all the ,////
_treatments at'é or 8 weeks of age.  :

although additions of 10% of RSSMs to broiler ratidn$‘
had no‘effect on .the rate of gain or feed efficiency, sig-

nificant differences in the ratits of liver-to-body weight -

were observed. The liver-to-hody weight ratio of the birds

o
~

. ) N .
.on Ration 3 containing RSSM A was significantly higher than

those of the control groups (Rations 1 and 2). Birds fed
rations 3 and 5 contalning RSSM A and C fespective%y Héd
liver-to-body weight ratios significéntly gféater than birds
on Rations 2,24, 6, énd 7, contagging To&éerSMﬂ&ﬁd'éssu B,
D and E respective:ly. .
It was also observed that the rag}dg of:liQé{éto—body

welght of females were greater than those of males iﬁ the

| groups fed RSSM or Tower RSM hut were less in the control
group. No explanation for the difference is apparent.

<

There were no significant differences between treat-

\

ments in visual fat scores. There was however, consider-’

N
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able variability in fatness of the livers within treatments.

Despite variation noted there was no evidence of
haematomas tﬁat might have indicated an effect of the treat-
ment on incidence of liver haeifiorrhages.

The inclusion of RSSMs in broiler rations significant-
ly affected thyroid—to;body weight ratios. Differences
noted were closely related to the lévels of glucosinolate in
the meals.  The thyroid-to-body weight ratios of the chicken
fed RSSM A, B and D were similar to that of the control
group; however, the ratios obéerved in the groups fed Tower
RSM or RSSM C and E were significantly higher than that of
the control group.

In spite of the increase in thyroid size observed in
some treatments there was no evidence of any detrimental
effect on the rate of growth or feed efficiency. Tﬁe lack
of effect on thesé parameters may be related to the ad-
justment process that occurs in the gland and that has
been_described by Clandinin (1966). It has been observed
previously (Clandinin 1973a;Clandinin et al. 1976; Slinger
et al. 1976 and Robblee et al. 1978) that the degree of
enlargément of the thyroid gland as a result of feeding low
glucosinolate RSM in broiler diets apparently had no effect
on prodﬁéilyg performance.

Mortality levels were low in all the treatments except
the one fed ﬁation 5 containing RSSM sample C. Statistical

. \ N
analysis of m&gta}ffy levels, however, indicated that even

- .
this treatment was not significantly different from the others.

Incidence of perosis was well within the levels that
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are frequently observed in broiler chickens. There was no
indication that any of the’ RSSMs affected the occurrence of

this disorder.

Summarz

Duplicate groups of 20 males and 20 females broiler
chicks (White Mountain x Hubbard) were fed isocaloric and
isonitrogenous rations containing 10% of each of the RSSMs
or Tower RSM. The meals were introduced by replacing soy-
bean meal and wheat in the control ration.

The results obtained indicated that:

1. Rate of growth and efficiency of feed conversion were
not significantly affected by the inclusion of 10% of
any of the RSSMs in the rations.

2. The inclusion of 10% RSSM A (Ration 3) resulted ir an
increase in liver—to-body weight ratio but no effect
6n the productive performance of the birds was ob-
served. Visual scores for fat content of the livers
were not statistically different and there was no
evidence of increased incidence of livef haemorrhages.

3. Thyroid-to-body weight ratios were closely related to
the content of glucosinolate in the meals, but despite
the differences that occurred, no effect on the per-
formance of thé b‘rds were observed.

4. Mortality and incidence of perosis were low throughout
the experiment and Qere not affected by the tfeatment

used.



35

Experiment 3.

Object

To study the effect of adding several levels of a
composite sample of RSSM to rations for laying hens.

Experimental

Seven hundred and sixty Shaver Starcross 288 laying
hens, 22 weeks of age, were randomly assigned to six
treatment groups. Each treatment group consisted of 4:
replicates of 32 hens each, housed in cages (2 birds per
30 x 40 cm cage).

The rations fed (fable 9) contained four levels of
RSSM (0, 2, 4, or 8%) and two levels of To%er RSM (4 or 8%)
replacing soybean meal.

All rations were formulated to contain 2660 kcal of
metabolizable energy per kg, 15.7% protein, 3.4% calcium
and 077% phosphorus. As in Experiment 1 the RSSM used was
a cémposite sample prepared by mixing equal amounts of each
of the five RSSMs supplied by POS Pilot Plant Corporation.

. Feed and water were supplied ad libitum. . Artificiél
light was provided to give the birds 14 hours of light per
day. The experiment was terminated after 280 days on test.

Records werexképt on egg production, feed consumption,
egg weight, Haugh unit values and egg specific gravity.

Egg production was recordec daily and feed consumption was
jdetermined at the end of each 28 days period. Egg weight
was,detefﬁihéa\fnce a week based on a one-day collection
of eggs f;qm-each replicate. Haugh units and specific

gravity were measured once a month on all the eggs produced
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a

Table 9. Composition of laying rations

(1)

‘Experiment 3)

Ration number

Ingredients 1 2 3 4 5 6

Ground wheat 74.12 72.17 70.22 72.045 69.97 65.82

Stabilized 1.00 1.70 2.40 1.60 - 2.20 3.40

animal fat

Dehydrated : 2.00 2.C0 2.00 2.00 2.00 2.00

alfalfa meal

Soybean meal 12.00 9.30 6.60 11.50 11.00 10.00

(47.5%)

Tower rapeseed

meal (38.6% protein) - 4.00 8.00 - - -

Rapeseed screenings - - - 2.00 \»4.00 8.00

meal (25.5% protein)

Ground limestone 8.00 8.00 8.00 8.00 8.00 8.00

Dicalcium phos- 1.50 1.45 1.40 1.475 1.45 1.40

phate(18% Ca-21% P)

Iodized salt 0.35 .35 0.35 0.35 0.35. 0.35

Manganese oxide  0.02 0.02 0.02 0.02%%.0.02 0.20

Zinc oxide 0.01 0.01 0.01 0.01 0.01 0.01
(2)

‘Micronutrients 1.00 1.00 1.00 1.00 1.00 1.00

(l)Calculated composition of the rations were as follows: ME,
2660 kcal/kg;iprotein, 15.7%; calcium, 3.4%; phosphorus,
0.68%. .

(Z)Supplied the following levels per kg of ration: Vitamin
A, 8000 IU; vitamin D3, 1200 ICU; vitamin E, 5 IU; ribo-
flavin, 3 mg; calcium pantothenate. 6 mg; niacin, 15 mg;
choline chloride,.100 mg; vitamin B12, 7.5 mcqg; bhiotin,
50 mcg; DL-methionine, 500 mg. '



in one day. The kirds were individually weighed at the 37
béginning and end of the experiment and the change in body
weight was noted. Daily records on mortality =re kept and
all the birds that died were sent to the Provincial
Veterinary Laboratory, Edmonton,in order to ascerkain the
cause of death.

At the end of tlL2> xperimert ..’e ‘.ens per replicate
were sacrificed by cervical disl: ~ztion. The livers were
Aexamined in the same manner as described indExperiment 2
and were rated for f2t content according to the procedure
outlined by Serrano (1976). The livers were removed,
examined for signs of haematomas and weighed. The thyroid
glands were also removed, cleaned of adhering fat and
weighed. Thyroid-to-body weight ratios were then calculated.

The data were subjected to analysis of variance and
significance of the differences were evaluated by applying

Duncan's Multiple Range Test (Steel and Torrie, 1960).

Results and Discussion

The effects of feeding rations containingRSSM to laying
hens are presented Table 10. The results obtained indicated
thatjadditions of 2, 4.or 8% RSSM or 4 or 8% Tower RSM did
not affect egg production (expressed as hen-housed or hen-day
production), egg weight, Haugh unit values, egg specific
gravity, or efficiency of feed conversion. However, body
weéight gain, liver weight (g of ~iver/100g body weight),
thyroid‘wéight (mg/100g body weight) ahd mortality were
significantly affected by the treatments used. Weight gain"

of the hens fed the rations containing 2,4, and 8% RSSM or
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8% Tower RSM was significantly lower than that of hens fed

the control ration (Ration 1). Hens fed 4% Tower RSM had
body weight éain similar to the controls There were no
significant differences in body weight gain of hens fed the
different levels of RSSM and of those fed 8% Tower RSM. The
results of body weight gain of birds fed 8% Tower RSM, in
this experiment, differ from those reported by Thomas

(1978), who noted that even 15% Tower RSM addec to ratiocons
for laying hens had no effect on the final weight of the
birds. |

Thr effects of treatment on liver size were variable.
Additions of 4 and 8% RSSM resulted in decreased liver-to-
body welght ratios but inclusion of 4 or 8% RSM had no
significant effect. Olomu Sﬁ al. (1975) and Thomas (1978
alfo cbserved that addition of RSM to laying rations dic
not affect liver size but Marangos and Hill (:976) reported -
increased liver weights when rations containing high levels of
high glucosinolate RSM were supplied. ’

Visual rating of the livers indicated that the treat-
ments used had no significant effect on the fatness of the
livers.' Within each treaﬁment there were wide variations
in the scores assigned. Examination of the live{s indicated
some incidence of haemorrhagic liver syndrome (HLS).
Approximately 23% of the livers examined showed lesions re-
lated to this disorder, approximately 9% hadipin—point

lesions, 7% had haematocmas and 7% showed evidence of co-

agulated blood surrounding the live.. There was, however,
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no indication that the disorder was in any way related to
the use of RSSM or Tower RSM. Clandinin et al. (1977) reported

that the incidence cf HLS was higher in some susceptible
breeds or strains of chickens and that it was increased
by the addition of high glucosinolate RSM to the diets.

The size of the thyroid (mg/iOOg body weight) was
increased by the addition of RSSM in the rations. Inclusion
of 4 or 8% Tower RSM or 4'or 8% RSSM in the rations result-
ed in thyroid-to-body weight ratios significantly higher
than those from birds fed the control rations. The adcdition
of 2% RSSM to thé ration resulted in thyroid weights similar
~o those of the control ration but signif‘--ntly smaller than
those of birds fed 4 or 8% RSSM.

As in the experiments with broilers che enlargement
of the thyroid glands was proportional to the content of
giucosinolate in the meals included in the ration. In spite
of the differences observed in thyroid size the productivity
of the laying hens was not affected by the use'of RSSM or

Tower RSM. This is in ag:.eement with results reported by

Clandinin (1973b) Smith and Campoeil /177 7); Slinger ethal.

(1976); Clandinin et al. (1976 .:nd Thcuwas et «l. (1978).
The level of mortality onhs-~7e: _:. th¢ 2Xxperiment was

somewhat higher than has been exy - ilercad 1in other reqent

trials and considerable varial:.lity b-ctween replicates was
observed. There were no significant uiiferences in mortality
between the treatments and the control ration, but thé hens
fed 8% RSSM did show a higher rate of mortality than those

fed 2 or 4% RSSM and 8% Tower RSM.
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Quadruplicate g?oups of 32.Shaver Starcross 288 laying
hens were fed isocaloric and isonitrogenous rations con-
taining varying levels of RSSM (0, 2, 4, or 8%) or Tower RSM
(4 or 8%) for an experimental period of 280 days commencing
when the pullets were 22 weeks of age. The results observed
indicated the following:

1. Additions of as much as 8% RSSM to laying rations had
no significant effects on egg production, egg size,

Haugh unit values, egg specific gravity or efficiency

of feed conversion.

2. Rate of gain during the laying period was reduced by

incl 1sion o. 2, 4, or 8% RSSM or 8% Tower RSM in the ration.

3. Lier -izr ... relation to body weight was reduced when
b
4 ¢ ©°= "< ;-5 included in the raticn.

Asse ssner~ of liver fat content by visual grading

ind cate. that there was no#significant difference in
the fat content of the livers of birds from the
different treatments. Approximately 20% of the livers
examined had signs of HLS, but incidence of the dis-
order did not appear to be related to the treatments
usced.

4, Increases noted'in the size of the thyrciada glands
appeared to be directly related to the level of glu-
cosinolates present in the diets fed. Thyroids from
birds fed diets containing 4 or 8% Tower RSM (Ration
.2 and 3) or 4 or 8% KSS/' . tation 5 and 6) were sig-

'ﬁificantly larger than those from the control group
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Mortality was relatively high in all treatments but did
not appear to be related to the rations fed. Thé

rate of mortality in groups fed 8% RSSM was cignificant-
ly higher than in treatments in which 8% Tower RSM and

2 or 4% RSS was fed.
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As was indicated in the Introduction, approximately 3.4
million tonnes of rapeseed were produced Qn Canada in each of
1978 and 1979, more than half of which will be sold to other
countries. Considering that the cleaning process to bring the
rapeseed up to expcrt standards fields 8 to 10% of screenings
and cleaning for domestic processing may yield varying levels,
as much as 150 thousand tonnes of screenings might be avail-
able for feeding purposes. If the screenings were processed
to remove the cil present there would probably be a potential
production of approximately 100 thousand tonnes of RSSM.

Because éf t nature of screenings there are wide vari-
ations in their chemical composition. Analysis of the in-
dividual RSS that were used in this study showed such variation.
The protein content varied from 17.7 to 23.1 and the fat con-
tent varied from 19.6 to 28.1 per cent. This;suggests that
t&f prOpoftion of stems and pods in some samples were much
higher than in others. For £his reason, samples of screenings
or screenings meals should be analyzed before being inciuded
in a feeding progranm.

It was obvious that the composition of‘the RSS ﬁsed in
the experiments reported here were vastly different than those
used by Bell and Linton (1961), Bell and Devlin (1972) and
Robertson (1973). RSS used in the present study contained an
~average of 20.4 per cent crude protein and 25 per cent crude
fat. In contrast Bell and Linton (1961) reportéd.that several
RSS'samples had crude protéin contents ranging from 8 to ll;

per cent and a crude fat content of 18 per cent, and Bell and



' : 44
Devlinv(1972) raported that a =zample of RSS contailned lé'per
cent protein and 12 per‘cent fat. Since these levels are well
below the_lowest values Observed in the five RSS in this ex-
periment, it suggests chat the RSS used previously had a high’
level of contamination with materials such as sters and pods
which are low in protein and fat contert. “ |

w N¢ information on the way in which the RSS were obtain-

ed 1s available. The high levels of silica in one of the
samples of meal suggested that the screenings were scraped up
from a field and contained a fairly high level of sand. A
similar observation was made by Robertson (1973) who in ex-
amining samples of RSS found evidences thatisome soil was
included in-the samples. '

It was apparent from thjis study that the RSSMS contained
a lower level of protein tha; Tower,RSMx:howéver, thé amino acid
distribution in the prptein of the RSSMs and Tower RSM was
similar. This is~probabl§fthe reason why inclusion of RSSM
in broiler and laying rations had no effect on their per-
formance. The results obtained<suggest that inclusion of some
of thé'scigéhihgs’in rapeseed at time of processing would not
have agve;y great effect on the biological value of thé meal
provided the rations fed were kept isocaloric and isonitrogen-
ous.

Despite the relatively good results obtained with RSSMs,
the variability in composition of the different samples ig of
concern. If RSSMs were to receivé widespreéd aceeptanCe as
a feedstuff for inclusion in poultry:feeAS, it would be

necessary to produce meals with relatively uniform com-
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position. It might be necessary to 2an the screenings to

remove materials of high fibre,content such as stems and

-

~,

pods before;oif’processing. If meals of as high a protein
and as low a fibre content possible:yere produced it would
appear that they could be utilized satisfaciorily in.rations”

for broilers and laying chickens.
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