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: 'ABsTkACT
.

Twenty four Holsteln x Brown Swiss bulls were
fed three levels of whole-fat rapeseed meal (0, 10, and 15
percent), two levels of moIasses (0 and 5 percent) and two

1evels of alfalfa pellets (0 an§ 10 percent) In an attempt

A < &
to establish an optlmum level of rapeseed the rapeseed, >

molassés and alfalfa. pellets were substituted in place of
barle% lnjthe ratlons Dlgestlblllty studles were conducted
midway7throggh'theftr1al to;determrne coefficients of apparc
‘.ent digestibility of dry matter,’grossfenergy, nitrogen and'
; ether extract A - "].“ h’.‘:_ v o .f 'b_)

: . Ayerage dally galns obtalned were l 16, l 20 and : R
l ll kg ' respectlvely, for the 0 lO and 15 percent levels ; ‘
of whole -fat. rapeseed, 1 09 ‘and 1 22 kg., r:%pectlvely for o
'vvthe 0 and 10 percent levels of alfalfa pellets and 1 08 and

’ 1.39 kg .- respectlvely, for 0 and 5. percent levels of molas- ;.

fgses. There were no 51gn1f1cant (P<0 05) dlfferences among f
'the rapeseed treatments.” However, there was a. sxgnlficant"
- of molasses and the two levels of alfalfa pellets. When the
rapeseed, molasses and alfalfa pellets were fed in comblnatlon, .f»

"-there was’ no 91gn1flcant 1nteract10n (P<0 05) 1n average dally

There were no 51gn1f1cant dlfferences (P<0 05) 1n :f‘;;ﬁ

‘dally 1ntake of dry matter, gross energy or dlgestlble energy



| by bulls on any of the treatments; When rapeseed, molasse$
‘and alfalfa pellets were fed in comblnatlon, there were no

_ 51gn1f1cant (P<0. 05) 1nteract10ns for dally 1ntake of er
. ' y
matter, gross enerqy, or dlgestlble energy

=y . Y

The eff1c1ency of.utrllzatlon of_dry‘matter and

energy was notVsigﬁifiCantly’different (P<0. 05)‘fbr any of

. ) E
‘the treatments, and there was no slgnlflcant 1nthact10n .

when the three 1ngred1ents were fed in comblnatlon. '. ' .'\fﬁfg

The. 1nclus1on of rapeseed or molasses or alfalfa

_pellets in dlets did not result ‘i any s1gn1f1Cant dlffer—» gf‘ %“

tences (P<0 05) in the coeff1c1ents of apparent dlgeStlbl.l-
.tles of dry matter, dlgestlble energy, crude proteln or
_ ether extract. When rapeseed, molasses and alfalfa pellets'

: ,were fed in comblnatlon, no 51gn1f1cant 1nteract10ns (R<0 05)

A

were fQund in the coeff1c1ents of apparent dlgestlblllty

No 51gn1f1cant dlfferences (P<0 05) were obtalned
. ’ . N \ . . PRNES
‘1n carcass welght or dres51ng percentage, or 1n percentage

fat and percentage lean in- rlb sectlons.'“

e . Yo - [

"It was. calculated that energy and proteln ;n whole-gfﬁ'

fat. rapeseed meal had dlgestlblllty coefflclents of 87 2 and

v

4&}_ N

:86 8% respectlvely > "r'gi'ﬁ "n.g ,}l‘f;"h’: f_;.v:f
SR , ) R
B A
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AIN‘TRO‘DUCT_lON, o S e
? | . | _ D

~ The world dnnua& productlon of rapeseed has in-
creaéed from 2. 8 mllllon“tons 1n the perlod of 1948 1952 to
J”‘over 6 milllon tons in’ 1970 In Canadaﬁ rapeseEd has become

a majogrcrOp. inual productlon has 1ncreased from 9 000 tons’

in 1948~I952»t0 ver 1.6 mllllOn tons in- 1970, product;on-ln

1973 was approx1mately 1. 3 mllllon tons As a result of the

13

rncrease 1n productlon, 1arge quantltles of rapeseed meal,_

by- product from the 011 extractlon process, are avaxlgble for

7~

use in anlmal feeds o 3“ T A

Undoubtedly, w1th 1ncreasxng rapeseed productlon,l
- i R 5 C.
there. w1ll be years when there w1ll be an excess of rapeseed R
“‘xequlred for the extractlon 015011. Also, 51nce rapeseed is

-grown in many areas of unpredlcﬁable frosts, there may be yearS'7

'when large quantltles of the gr w1ll be frozen~before-matur-
; 9‘ . H
Aty. If the seed 1s frozen, processors are reluctant to accept .

‘»it'for‘01l extractlon These two factors suggest the need for L .

o By . .
,,~alternate uses of whole rapeseed, such as full fat rapeseed

)

meal 1n feeds for llvestock . f' R f'f§>,im
L . P S O ' - R
Comblned w1th the above reasons and the fact llttle‘}W'V'.

or no work had been done w1th rumlnants fedzéull fat rapeseed

Qmeal, a study was undertaken at the Unlver51ty of Alberta, usxng~fi:

-a;rapeseed that had been damaged by frostcln the fall of 1972

- -Slnce rapeseed meal has been con51dered to be relatlvely unpal—~;

'fatable to rumlnants, molasses and alfalfa pellets were 1nc1uded =

ttfln some Of the experlmental ratlonsﬂto study thelr effect on 5 S

ol



, A S T
.increasi-ngA fe_ed 'ihtaké, whic.b migr'x_t.i)e adv;sely. affected -
by f‘uil—rf'a.t rapeseed meal alohe.g-« Iygd_dition, full-fat |
" rapeseed meal would add fat to sthe diet, agd molasses and
alfalfa’ pel-.l_ets have betan:fourld "usefu.]‘. 1n 1mpr<3v1ng utilié- ‘
'atEm by rgminants c_'?f“di'etls é;ontéljxgig fat_s.vand oils. |

L \ ) o ;
: , i ) ‘ = . s

R

o
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REVIEW OF LITERATURE -
. v . ) . s : ) »
. ) » - - . N ) A
1. The Rapeseed Plant . . L

€5t>0 ST apeseed is a member ‘of 'the cruc1ferae famlly

(mustard is the common ngme for this fam% y),‘of\the genus -
wn

, Bra551ca. There are two types of rapeseed gro in Ganadaf
o ' 9 P 4

Bra551ca napus and Brassica campestrls, commonly called

-

Argentlne rape and Polish rape,,respectlvely (Downey, 19659

:Brasslca napus has a greater potentlalﬂln yleld of seed;and

R . ’ « . . .. : ... \ . ]
oil, but has a longer maturationsperiod (Downey' and Bolton,
. ) '_ F 3 . M © .

1961)Lﬂasvcompared'with éraSSQEa'campestris.'lFor this qpason,,

- Brassica campestris comprises'approximately 80% of Canada's,

" total producTion'of r%peseed (Downey, -1965) .
/
11. Problems Assocxated with Feedlng Rapeseed Meal
'R . L e
~ A. G01trogens ﬁ : '; v

. . 3, . . o M -
- 9 ¢ . El

Rapeseed llke many other plahts of the Brass;ca

. ™ L
genus, contalns-gluc051nolates.' These gluc051nolates, when

J- o
hydrolysed in the presence of the enzyme, myr051nase (also

-

el

present in rapeseed), produce 1soth10cyanates, g01tr;n and i7'

.

nltrlles (Bell and Belzﬂ_e,~ 19653 I\sBra881ca napus,-pr0901t- dn
rln (2 hydroxy 4~penteny} glucosrnolate) 1s the predomlnant

glu0051nolate, while 1n Bra551ca campestfls, gluconapln (3-'-1;V:

R
butenyl gluc051nolate) predomlnates (Clandlnln et al k%fQ,

Wetter -and’ Cralg, 1959 Applqu1st and,Ohlson, 1972)
¥ N

',y, ; _ The effect of prog01trln has been studled most

_ because 1t has been 1mp11cated in the g01trogen¢c1ty of rapeseed K
P - ¢ M _.l "
. meal. /Prog01tr1n\1s hydrolyzed by Khe\enzynljrmiros;yése, to S
B o ‘ i'.Lf“}-“' SN o ST 3

L. : . R



. . N Y . .
- . ) ) 5 . R [ . L I
» . .

yield 2- hydroxy—3 butenyl 1sothlocyanate, which 1s unstable"
{ !

-and breaks down to 5-vinyl-2- oxa2011d1nethlone((901tr1n) S e

?
.

G01tr1n has been shown to be the’ pr1nc1pal compound respon51ble.

for tth01d enlargement and: depre551on of thyr01d functlon in . N
e N

-animalsV(Greer, l§62" nd chlcks (Clandlnln gt gl.; 1966).v J_f‘

'Lnérease in thyr01d to bodeelght ratlo. Slmllar results’ were

S

The first work in ‘isolation of the gbitrogenic prop-
QQ' S . - ‘ A ,

| erties in rapeseed was dowe*by Kennedy~anﬁ Purves in 1941.
' . . - . N : . ) SR

They'found enlargedpthyroids in rats that_were fed'rapESeed,
meal Similar findings.werevreported-ln~l948l(Blakely and |
Anderson) from a study 1n Wthh turkey poults were fed a ration
contalnlng 20% rapeseed 01lmeal. Cléndlnln (1961) noted that

*CthkS fed expeller-processed rapeseed meal had a *two- fold

H

-

obtaaned in further studles us1ng rat10ns contalnlng 5% Argen- T

tlne rapeﬂor 15% POllSh rapev From thls,rhe concluded th

levels of 901trogens were different 1n the two varletle of

= ¥
gpeseed ThlS was also shown by Klaln et al (1956), who

0

reported that Argentlne rape (B napus) had a- hlgher content ”,ﬁ

<

. of g01trogen1c compounds than POllSh rape (B fcampestr s)

The major goxtrogenlc compo was found to be 5—v1nyl 2— o ;v

oxazolldlnethlone (Astwood et al., 1949 Carroll,-l949; and'

Wetter and Cralg, 1959) o
L




- showed that 5% rapeseed meal in the ration of,growing pigs

,thlone, from chick ratlons follow1ng>a 21-day feedlng‘perlod

per51sted for longer perlods follow1ng the w1r

th, and results in impaired function of the thyroid

gland.’Belzile, Bell and Wetter (1963) found that the addition|

" : . . . . et
‘Yof the enzyme myr051nase did not increase the toxicity of

’ rapeseed{ﬁeal ' Thus, they concluded that the seed contalned

sufficient myrosinase to hydrolyze the gluc051nolates that‘

1

.were present. They also reported that there_was_a“depre851on,"

in growth-of 25% when hice weré fed rapeseed meal. Bell (1965).

[
“
v,

resulted in depressed rate of gain&‘

Clanidinin, Bayly -and Caballero (1966) added 0.15% = *
of S—Vinyl42—oxazolidinethione to-chick rations and fouﬂd de-
pressed growth rates sand thyr01d enlargeM%nts 1n the chicks.

It was also reported that the CthkS ach;eved a p 51bloglcal - |
Q)-n‘ .
equllbrlum, since normal growth took place aftef 4dweeks on
the diets : Slmllar results were found by Matsumato, Itoh &nd .
XS e O

€ 4
Aklda (1968) a&n 1972, Akiba and Matsumato reported an exper- 5

iment where they wlthdrew the goitrogen} S-Vihyl-z-oxazolidine—

Within two days the thyr01d was functlonlng normally, whereas

-thyr01d functlon had been abnormal prlor to w1thdrawal of t§1

901trogen They'also noted that the enlarge thyr01d condlt on
awal fromk‘
g01trogen even though the thyroid was. functlonlng normally~°5¥

B. G01trogen 1n Relatloncto Rumlnants

-,There have been few reports of adverse effects ofayl

'gOitrogens Onirumrnants.by feedlng;rapeseed-meal, _ReSearch’inh'



y
_Scotland (Russell, 1967), showed thét lambs grazing‘oh"forage
rape fg, QEBEE) had significantly'larger thyroids than those.
" grazedlon drass, Work'in France (Grenet, 1970) has been re-.
ported‘in which-rations.COntaining}rapeseed meal'were comparedd
Ato rations con%%ining llnseed meal.- Ewes fed the rapeseed meal-
rations had - élgnlflcantly heav1er thyr01d glands as compared
to those fed llnseed meal ratlons. o |
In a rev1ew by Bell (l955),‘1t was noted that work

1n‘Montana and Lethbrldge falled ;o .show any 111 effects Trom
feeding rapeseed meal to rumgnants. ’Appelqv1st and Ohlson
(1972) 01ted work by Vlrtanen, Kreula and Klezvaara (1963),
who fed 5~ v1nyl 2-oxazolld1nethlone and 1ts precursor to a cow
and dlscovered only trace ‘amounts of oxazolldlnethlone 1n the
mllk. They concluded that elther progortrln was not hydrolysed
1n the rumen Or that any oxazolldlnethlone that was formed was
_destroyed. S TR n' S | o , ,-' R o

- bBeéeau'et al. (1960) found that levels of 10 20 and |
30% rapeseed meal in ratlons fed to. ewes had no éhlargement
'effect on the thyr01d The dlfference between reports may be'
'due to a dlfference in varretles of rapeseed fed Saskatchewanf‘
‘research showed average levels of oxazolldinethlone ln Bronowskl
Target and- Nuggett varletles of rapeseed meal were 0 20, 10 40 |

¥

and 8 90 mg/g, respectlvely (Bell, Young and Downey, 1971)

C}. Palatablllty of éapeseed

Rumlnants have b_en shown to reduce thelr feed 1ntake o

.'when rapeseed meal levels re 1ncreased beyond 10 percent of theﬁfﬁa



~

‘diet (Ingalls et al., 1972), but cattle w1ll adapt to consum- R
‘ing rapeseed meal after a period of time (Appelqv1st and Ohlson,,'

1972; Virtanen et al., 1963; Grenet, 1970; Bezeau 93_5;., 1960;

and Ingalls et'al., 1968). Schwarze (1948) reported that the

_%gpalatabdlity effect of rapesee m a}.was;duehin‘part to a
‘bitter compound known as. 51nap1n. *-,andinin (1951)'studied
. sinapin and found it had no- growth depre551ng effects even -
though it is a thlocyanate. . |

| Part of the reduced palatablllty of: rapeseed meal
\could be due ta tannlns Clandlnln and Heard (l9%g\ //pwéa _J

L]

'1evels of quantannlc acid to be 3 03% ;n rapeseed meél Vohra,
\ : :

‘Kratzer and Joslyn2(1966) showed decreases in feed 1ntake in

CthkS from 320 gm/;S days, w1th no - tann;c a01d “to 120 gm/lS

days, at a level of 3% tannlc acid in the dlet

111, Feedlng Rapeseed Meal and Rapeseed

| Less*research-attentlon.haS'been~directed towarQSr’7p

‘ usingtrapeseed przgucts in ratlons for rumlnants as compared

to studles with poultry and sw1ne., Be51des thé effect on - pal» _fﬂ'

atablllty at*hlgher 1evels, rapeseed meal has not the adverse

‘_}effects on growth rate in rumlnants that has been obsérved dxilfﬁbv
'w1th monogastrlc-spe01es.”: ,‘fat’.' f*/f. p -

f A. Rapeseed Products Fed to Dalry Cows_:f:‘ N?"v

Jarl’ (1951) fed rapeseed 011 cake toﬂmllkhng cows at

‘levels of 0, 25, 50 and 60% of the concentrate ratlon. ﬁThejj,,ﬂ~,
‘ T o

icows fed the hlgher levels of rapeseed cake (50 and 60%) had a

'ylower m11k productlon (0 5 kg less/day) than those fed the ratlodz




with lower levels of.rapeSeed.- He also reported that as the
level. of rapeseed increased the percent of. fat in mllk decreased,‘i
_but only: sllghtly He noted'that in order for rapeseed meal
to be palatable, 1t had to be fed dry - Both: Nordfeldt (l958)
and Homb, Orud and Walden, (1961} found that supplemental
‘rapeseed meal lncreased mllk yield, but fat percentage of m11k
decreased In nelther case was milk flavour affected., Wh1t1ng
(1965) c1ted work by Seale (1952) th obtalned results 1nd1cat-
ing that the feedlng of rapeseed 1ncreased mllk productlon \'
sllghtly with the butterfat level remalnlng the same, as that
with the control llnseed meal ratlon.-. | |

: Asplund (1961, 1962) found that- when rapeseed meal
‘was substltuted for 11nseed meal dalry cows rejected the»”

ration durlng the flrst week lt'was fed. " He felt-that the ~

rejectlon was not due to the rapeseed alone as. the ratlons

" were 1n1t1ally ground and thlS resulted 1n the cows 11ck1ng

-the graln - The llcklng caused the graln to become wet and
,¥unpalatable.‘ To allevrate thlS, the dlets were coarsely rolled
| M11k productlon in both studles varled w1th the\levels of rape—
seed used Cows fed 20% rapeseed meal produced less mllk than
'lthose fed 10% rapeseed meal and they decllned ‘in- mllk produc—.

| tlon tw1ce as. fast as the rest - The cows fed 10% rapeseed meal

'”.‘produced as much mllk as cows rece1v1ng control dlets.. There 4

vwere no adverse mllk flavours attrlbuted to the rapeseed . Wltt,»
.'Huth and Hartman (1959) used a ratlon that contalned 10 15% ff

‘\

“rapeseed meal (25% of the concentrate mlxture) Thelr results



')

showed an 1ncrease in mllk productlon of aboutFO 35.kg pera
,‘day§. In a long term experlment, H mb Orud and Walden (1961)
.compared,cows fed 10 and '15% rapeseed meal and cows fed»llnseed -
-meal; toéether with yariOusAlevelslof fat in'the rapeseed'meal‘lif
ratfons.‘ They'reported thatjbetween’the rations there were -
no S1gn1f1cant dlfferences in mllk productlon, mllk fat levels ;'d
or welght galns by the cows. Slmllar results were noted ‘
(Chomyszym -and Beza, 1965) when rapeseed was fed at levels as
‘hlgh as 50% of the concentrate dlet of mllk cbws.' ThlS work
showed 1nconclusxve results 1n terms of mllk fat content but
-:there was a tendency for lower values w1th rapeseed meal asx
;compared w1th the control ratlons._ Grenet (1970) observed :
that when rapeseed meal was toasted, after extractlon, accept;
“ablllty by dairy cows 1ncreased. He also noted that the nutrl-.}
tlve value of the rapeseed meal was not adversely affected by
toastlng and the utlllzatlon of nltrogen was sllghtly 1ncreased
A study was conducted to determlne the results of

) ,u
u51ng rapeseed meal and urea, slngly and 1n combrnatlon, on

¢

the ad llbltum graln 1ntake of dalry cows (Ingalls, Seale and

'_McKlrdy, 1968) The results 1nd1cated that graln conSUmption-s"{f“

N was decreased when 12 to 13% rapeseed meﬁl was used 1n place 'ffjiff

- of soybean meal but there was no effect on mllk productlon, or

lmllk proteln. Grleve (1973) studled the effect of substltutrng

.{urea and rapeseed meal for soybean meal 1n dalry ratlons._‘lt,-f7".
. v : S

| '.was found that a comblnatlon of 8 5% rapeseed meal and O 75%
A

’-gurea could be used in- place of soybean meal w1th no decrease o

~ -
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ek

in feed'intake. Slmllar results have been reported elsewhere

: (Ingalls and Waldern, 1972) “‘} _ A

(3

B. Rapeseed Meal in Calf Rations

It was reported 1n experlments w1th calves (Ingalls ’
and Waldern,‘l972) that the dlgestlble energy value of rapeseed
meal was equal to that of soybean meal, and there was llttle
\dlfference\between the dlgestlbllltles of the proteln.‘ﬂwith:
calf stanters contalnlng 20% rapeseed"bal in place of - soybean ; df:

t 30%, rapeseed meal, feed 1ntake and welght galns N

fmeal th calves had simllar welght galns and feed lntake.
However,?&

were depressed Bell and Devlln (1972) reported that calves
'-fed dlets low 1n roughage, and w1th the concentrate contalnlng |

up’ to 50% rapeseed meal, derlved about 2370 kcal of metabollz—..t

able energy per kg of rapeseed meal (10% m01sture basls) . Thls

o metabollzable energy value Was compared to soybean meal havrng _'
) .

a. value of - 2159 kcal of metabollzable energy per kg of meal

#‘ e
4 .
It was: also reported that when comparlng rapeseed meal and ﬂ»ﬁl'

o soybean meal, grow1ng calves galned sllghtly better w1th soybean

‘.4_-v

'»‘meal (l 03 kg/day vs 0 96 kg/day) Whltlng (1965), 1n a

rev1ew, c1€£d wor? by Clark and Bezeau (1964), coﬁparlng llnseed

: Tl
meal to expeller extracted rapeseed meal and solvent-extracted

\:?:rapeseed meal f>In1t1ally,;calves fed the rapeseed meal ratlons ?Q}t
'l;dld not consume ‘as’ much feed as those fed llnseed meal However,!f,
R;rat the end of 51xteen weeks, thelr feed consumptlon andvrate B
"falof gain: was. the same ‘as those fed the llnseed meal ratlons.-;ln;rif5

)

aredgﬂ*_i‘“

‘vf an experlment 1n Chlle, Latrllle and FerguSOn (1968).c_h



" lucerne hay, rapeseed meal and dried beet pu1p<in-ooncentrate

'30%, the rapeseed meal at a level of " 25% and beet pulp at a.

_among'any of the groups Recently 1t ‘Has- been reporte

e

.)) . B .

rations'for growing caIVes _'Hay-was fed atbievels‘of 20%'and
‘_-“ S

level of 25% \ Another group received 15% rapeseed meal and,

‘20%_beet_pulp, There were no 51gn1f1cant dlfferences obtalned

(Grleve,‘
1974) that rapeseed meal and urea, or rapeseed meal al ne,'can R

be used as a replacement or in substltutlon ‘for soybe n meal

in ratlons fed to cal es. d _h o 'a]" - ~f~'n:_’ 't~‘

. Y o
C,, Rapeseed-Mqa ~1n Ratlons for Steers and Beef Cows

Whltlng (196', noted that Seale\(l952) ln Manltqba

.

had fed ratlons contal'lng rapeseed meal to steers for 140

days. Three ratlons were compared, contalnrng 10% llnseed

“'rapeseed or mustard seed meal as‘ghe proteln supplement.z Re—t
J'disults showed that the steers fed ratlons contalnlng rapeseed ‘;
Aaor mustard seed meals rejected the1r feed 1n1t1all§ but afterjﬂaff'
h;a tlme, the anlmals became accustomed to the ratlons and con-‘”'

'sumptron was as good as w1th llnseed meal The steers fed

llnseed meal galned somewhat better than those od thQ:Ofﬁer Dvh*ﬁ

"hqhtwo ratlons (0 12 kg more dally) Burkltt et al., (1954) fromﬂ

1

?ﬂh'Montana, conducted a study comparlng llnseed meal and rapeseedr‘”lz'

meal as supplements for low proteln roughages for pregnant
S/

s

“lfbeef cows, yearllng steers and calves.; As others have reported

T7'th1s study fdund the anlmals consumed less feed when rapeseed

l,

K gwas used due to the palatablllty factor., HoweVer, no dlfferences

'--pwere noted 1n overall performanCe., Bell and Devlln (1972)

i L. v'\
S B
: S
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12
reported»a'study in which-a'diet'contaihing 10. 5§7rape5eed
meal was compared with one contalnlng 7.5% soybean meal and

1

w1th a. control ratlon of barley, W1th no proteln supplement.
, :

The results 1nd1cated no dlfferences in Welght galns and feed

conversion. . Whltlng (1965) c1ted work from the Unlver51ty of

Alberta in whlch it was noted rapeseed meal prov1ded more

,efflclent galns when compared to rapeseed screenlngs and

1ments on feedlng rapeseed meal to pregnant and 1actat1ng ewes..,;;ﬁ

rapeseed meal plus urea. The rapeseed screenlngs gave the

_ most economlcal galn, but 1t was not. certaln that thls would

S8 i < i : C ' .0

always be the oase.,;

fD-’ Rapeseed Meal in Sheep Ratlons .;155

Bezeau,«SIen and Whltlng (1960) conducted two exper—
1

Ve

' In the flrst study, the rapeseed meal was at 10 apd 20% leveIS'

o

and in the second, levels of 10, 20 and 30% rapeseed meal were

' used : In each case, llnseed meal was used as a control ratlon,,b.u“

" In both experlments ewes rece1v1ng 10 or 20% rapeseed meal

. "t R
' consumed equally as much feed as the ewes gettlng llnseed‘meal,”;v

¥

and there were no dlfferences 1m welght galns, lamb blrth welghts,n,

growth of lambs or wool productlon._ However, the ewes fed the

' 30% rapeseed meal ratlon consumed less than those 1n the control* b

f
group, thelr welght galns were less, thelr lambs 11ghter at

blrth and. thelr wool growth poorer than the control group._lff»f s

Burkltt (1951) observed palatablllty prgblems when rapeseed

‘3 meal was fed Wlth grass hay ' It was noted that dlgest;blllty

Iif-‘of the ratlon Was not affected slgnlfl%antly by the addltlon Of:lith
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rapeseed meal.

A Fats and OllS 1n leestock Ratlons',‘ l,j o |

:hu1329, Burr and Burr found that dlets completely

) lacking 1n fat caused certaln abnormalltles These.lncluded
skin prgblems, poor growth rate. and reproductlve problems.
_It was concluded from thelr study that fat was a necessary
_ncomponent of an anmmal's diet.. This was demonstggifd to be ;'
ftrue for dalry calves spec1f1cally (Lambert et al., 1954)

It was later dlscovered that 1t was, not necessarlly fat that

was essentlal, but rather ®ts cﬂhponents, namely fatty ac1ds.l'
;Not all fatty ac1ds were requlred- only»a certaln number weregﬁﬂ:~f
lessentlal to anlmal dlets (Burr and Burr, 1930) Maynard and
‘_LOOSll (1969) lndlcated that rumlnants have a requlrement forf'-
'ithe fatty aC1ds arachldonlc, llnolelc,.and llnolenlc, but.

prlmarlly for lanIElC, Whlch agrees w1th studles by Lambert

et-al. (1954) Ih addltlon to the essentlal fatty acids con-ij-:g
| t.talned in 1t, fat serves asba carrler for fat soluble v1tam1nS’i;H
‘f(v1 llns A D, E and K); promotes the absorptlon of v1tam1n .

A and carotene,.and makes the use of carbohydrate energy more

eff1c1ent (Russell et al., 1942)

’ A Fat 1n Calf Ratlons g Rt ot

| Newborn calves have dlfflcuZty dlgestlng vegetablezr o

;fiutd;l‘ Adams et al. (1959 a, b) studled growth rate 1n calves
"'f:fed m11k ratlons 1n whlch butterfat was substltuted w1th veg-n'nu.

aetabié 0113\‘ When vegetable olls were used 1n place of butterelﬁ.l

| jifat, growth rates of calves were reduced, they suffered dlarrheg,t_;

:-". : . i




were fore susCeptiblexto pneumonla,'and utilized‘feedﬂpoorly

‘ The calves fed rations w1th vegetable 011, excreted much of

-

.the fecal fat in the form of soaps, whereas thls was not the
case w1th calves fed skim mllk-or milk contalnlng butter °1l'jg?
Adams et al. {1959 c) noted that 1f ratlons wére prepared
”dally rather than weekly, dlarrhea decreased and dlgestlblllty A
',1ncreased : Chandler-et»al (1968) stqgféd the effect of addlng ’
10% lard to starter ratlons for calves They observed that |
feed 1ntake, growth raug&and dlgestlblllty of dry matter and :3.‘
“energy were all depressed by the additdion of lard.
B. Fat 1n Steer Ratlons L . _d lv‘.7<,}f7 :»,_A

a.’t,

_ It was shown that steers fed hlgh levels of fatr

(7, l% of the dlet) had 1mproved feed eff1c1ency over steers =
.’fed low levels of fat (2 8% of the dlet) (Wllley et al., 1952)
:jThe rate of galns and carcass grades were not 51gn1flcantly

vdlfferent 1“ any Of the groups. In accordance w1th other flnd—f E

ylngs, they reported that the absorptlon o{ v1tam1n A and‘Eéro- y5,“'

-tene increased (Bender and Maynard 1932,ARussell et al., 1942

=3

j“and Parham, ColbyJand nggs, 1950) f By addlng 4% tallow, or

«' estibllltles of ratlon componentsﬂWEre ndtﬁaffected
. ' )

Fecal soaps 1ncreased as ﬁagfngel

i}“ratlons,~

(Esplln et al., |

»g”ﬁlncreased but the absol' y 1ncrease was small.? ﬂhus they

fconcluded that the loss d1d no _represent a majon energy loss’
L fgfrom added fats.v They noted that 4% fat could be added to a ‘;yf“f'

*i[fattenlng ratlon, w1thout depressmng the utlllzatlon of ratlon-‘:e

‘drollzed vegetable 011 plus anlmal fat to hlgh concentrate } fd



: combonents'and:with good utilization"of the added.fat.
" Roberts and McKlrdy (1964) conducted a study to f(
determlne the effects of sunflower seed 011, rapeseed oil
and anlmal tallow as dwetary sources of fat in feed{ot |
ratlons. They noted_no 51gn1f1cant dlfferences_ln rates -
. Of gain.- HoweVer,“the animals fed~sunflower seed oilvgained_
fO 2 kg more welght daily agd consumed 7%‘more feed dally B |
‘than the anlmals on the rest of the treatments. The dlgest—
flbllltles of dry matter and energy were not affected by (
these treatments The sunflower seed 011 resulted in hlgher
crude'fal e#cretlon and lower crude fat dlgestlblllty. The
authors suggested that the cause was due to hlgher amounts
7~of 11nole1c ac1d 1n the sunflowerrseed 011, whlch resulted 1;i \'
-1n the formatlon of salts 1n the rumen,’whlch were poorly |
: dlgested It was concluded that these three products could t
- be used at 5% of the ratlon with satlsfaotory results 1n .'k“'
fattenlng steers..f%ii_?h:g:h:nc;f;“(i' f?‘lfih;_f'jf iip'”;._.fl?”.
| o Abstudy was conducted to observe the efftcts of e
| h'addlng urea and fat to feedlot ratlons (Bradley et al.,‘1966)

The ratlons contalned l 5% urea and 5% fat together and s1ngly

” ,
In addltlon, corn dlstlllers drled gralns w1th solubles were

- .

‘;;W1th those of Gralnger et al., (1961), who found that the

dditlon of corn dlstlllers drled gralns w1th solubles had a .

ﬂf:benef1c1al efféct on cellulose dlgestlon when 7% corn 011

.Q_was added to the dlet It was observed that as urea and fat



-

1‘et al a (1972) also found a depre551on 1n feedlot performanci

;ﬁwhen fat and urea were added to ratlons ‘ Althoughxlt was

' the case Wlth other treatments._ They also noted that the'

16

N ‘
were added 51ngly or together the rate of galn was depressed,

with- the greatest depre551on occurrlng when the two were 1n‘

v‘comblnatlon . The reason for the depre551on in rate of gain

was due to reduced feed 1ntake. The corn dlstlllers drled,

gralns had no effect on thelr results. The reduced‘lntake.

J °

and gain® was in contradlctlon to results reported ‘by Wlse,’~-

Bluner and/Barrlck 61963), who found that 1ntake decreased -
w1th the addltlon of urea- and fat to feedlot ratlons, but

raﬁe of ; galn was not depressed.‘ -The . reason for the ddffer—.‘

ence in results would seem to be that hlgher levels of urea.f;

- o

. and fat were‘used ih the earller work. Bradley et al. (1966)

found the addltlon of fat caused 51gn1flcant*decfeases 1n37

'the dlgestlbllltles of dry matter, energy and nltrogen—free'

-

‘extract.. When urea was added, the dlgeStlblilty of crude

~

'proteln ‘was reduced The addltlon of corn dlstlllers drled
-gralns &ld not 1mprove the dlgestlblllty coeff1c1ents.. Slm—,]
.’1lar results were reported by Thompson,_Bradly and thtle,

‘ .(1967) They observed that when urea and fat were 1nc1uded

R

“in the dlets,:anlmals fed pelleted ratlons had better perform- R

ance than those fed meal ratlons. The conclu81on was that, N

'the urea was released slower 1n the pelleted feed Hatch

found that dlgestlbllltles of dry matter and energy were low-7

ered w1th 3% fat and 1. 3% urea in. the ratlons, thls was not

R [ S YL

_.\L;q, e

: \;_'Tff'".



‘'shown, to 1ncrease

e

d

eed intake.

Q' . . . 1 .
anlmals ad]usted fb the rations 1n terms of

The addltlon of calcrum above N.R;C.»requ;rements did.not.
5 c . P N L ’ . * .

- . improve performance when fat was included in ‘the diete.

!

N

C. Fat.in Rations for Sheep . !

b-i. Lambs on Milk Diets

Lambs fed: high- -fat mllk\replacers (30% fat) were

Lh
heir welght galns and feed- eff1c1ency

over suckllng lambs d lambs fed low—fiﬁ“mllk replaoﬂis
(Welch 1962)\\ In a studj‘w1th lambs fed corn 01l or tallow

in mllk substltutes (Bouchard and Brlsson, 1970)* 1t was

"ell as Whose fed corn 011 or whole_mllk
performance of the control group of %UCkllng lambs
between those fed tallow and corn 011.f The dlgestlon coef—

)
f1c1ents Seemed to 1nd1cate the source of fat 1n the mlIf;‘

tein, crude. fat and energy

;ii{ Grow1ng,and Fattenlng Lambs “n=ﬁf .‘ﬁ“: ﬂ

'

Dav1son and Woods (1963) studled the effect of

.addlng corn 011 and calc1um to ratlons for grow1ng and fat-‘

r/

! .

- 2iaw1th other roughages,_the addltlon of corn 011, stablllzed

"17 \

had. no effect on the coeff1c1ents for dry matter, crude pro-a

ftenlng lambs When alfalfa was the source of roughage, corni‘

L S
011 1mpr0ved the performance of the fattenlng lambs. However,.:-.

?Lwhlte grease and/or calc1um resulted 1n no 1mprovement 1n dev—"

,ffperformance Thls was also shown by Dav1son (1961) v§§f~'”

”;; found feed effiklency was 1mproved w1th the addltlon of 7%

"g:jfh‘
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Now

N ¥ .
» ” S .
fat o a ration ontaining alfalfa‘asuthe source of roughage,

—— :
but not when -other sources of roughage were used in the'

i ; ’ /‘4\ K

: -ration. The concluskon was that the 1mprovements noted were

3 -~

due to an 1mproved cellulose dlgestign in rumlnants,\ If
’ tallow is hydrogenated its dlgestlblllty is 1ncreased

(MacLeod and Buchanan—Smith, 1972), as It re51sts dlsperslon,_:

1

hydroly51s in the rumen "and. solublllzatlon in the small 1ntes—
. - - . s - N

- tine. U31ng hlgh roughage and hlgh concehtrate ratlons w1th
andjw1thout added fat Johnson and:McClure.- (1972) found 1ambs

fed high concentrate rations dldn t galn as well as those fed

T

| high roughage rations w1th added fat. However,-hlgh>concen—

' &
- tratg rations proved better than ratlons w1th hlgh rqyghage

<

-and no added fat.u They noted that the addltlon ef 6% fat had :

' no effect on galns, but the addltlon of 8% fat decreased galns.

¢
Fat addltlves dld not affect the dlgestlbllltles of any of

©

the rati®n components.

I

(/.V." Whole—Fat Rapeseed Meal N o ;M

. Very llmlted research has been carrled out Wlth

.whole fat rapeseed meal. Olomu (1974) fed raw whole fat rape-_
seed meal to. Chlcks and found that they had Iower galns than

;gthosefed meal that had been heatedfln an autoclave 11290,
~ b

;for lO mlnutes) , The chlbks fed the raw rapeseed meal were

‘found to have larger thyr01ds and 1eaner carcasses than those‘l
» " ¢ y
»g'fed control ratlons., CthkS fed autoclaved rapeseed meal had
. : : . 3 Sl
o Carcass welghts between those 1n the control group and those

(~~.fed raw rapeseed meal The use of ground rapeseed (whole fat)

i

o -




in the ration was found to cause a reduction in-the utiliz-
ation of dietary energy when compared Wlth the control group
ThlS in turn caused the metabolizable energy valu¥ of the |
rapeseed ration to be lower than that-of the control Ritlon.
‘In laying hen rations, the inclusion ofgS lO'and-lS% wﬁalé~4
fat rapeseed meal did not affect egg productlon or egg quallty
51gn1f1cantly There was a sllght decrease in egg productlon

as the level of rapeseed 1ncreased here were 51gn1flcant
1ncreases in mortallty rates’ due to fat y ‘liver syndrome, ‘and -

thyr01d welghts increased as the level of rapeseed meal in-

- creased. ¥gk‘, - - v

N In studles at the Unlver51ty of Manltoba "and the _f
i:Unlvers1ty of Alberta (Bowland and Bell, 1@72), 1t was report*'i"
ed that levels of- up to 10% whole -fat rapeseed meal could be -
A‘rused in diets for plgS frbm 3 kg 11vewelght to market welght.
'~Whole—fat rapeseed had a calculated DE of 5360 kcal/kg on an
‘-"as fed" ba51s. | ' l . | | v l
In work at the Unlver51ty of Guelph (Clandlnln, ;?d?~

yRobblee and- Sllnger, 1972), it was determlned that full fat

"rapeseed meal contalned 4400 kcal of metabollzable energy per fi

nn.‘kg.: Heat treatment of whole raw rapeseed 1mproved welght galn .

hand feed utlllzatlon by CthkS.v Thdi!;zzmum response was'fef{'y

gobtalned by heatlng at 750° F for 10 seconds, probably because“ﬁh
‘-the hlgh temperature inactlvated the myr051nase ln the seed
f_ann Etten et al. (1966) found that myr051nase act1v1ty was

destroyed when rapeseed meal was heated at a temperature of _

-9



140 to 160° C for 12 hours. - N

VI. Molassés and Alfalfa in Ruminant Rations

Scott (1953) concluded ‘that molasses increased
the palatablllty of low quallty roughages and prov1ded a
source of hlghly digestible ener%y He also concluded that
fmolasses reduced the dustlness of ground feeds and had a
tonic or laxatlve effect Bell and Devlln (1972) reported
that molasses csuld be used to offset the unpalatablllty of
rapeseed meal in ratlons for rumlants. R o };"’V.Iﬁ:
'.iﬁMolasses ls essentlally-an energyusource'andithe )
}main~constituents'are‘sugars The sweet taste makes 1t '
.appeallng to most . spec1es, ‘and 1t reduces dust (Church and
Pond, 1974). | | | L

It has been noted that rumlnants on dry feed are’ .
less tolerant of hlgh fat levels than are monogastrlc anlmals
}(Church and Pond, 1974) : Concentratlons of more than 7% are

3

_apt to cause reduced feed 1ntake, and dlgestlve dlsturbances.

'..Klosterman et al. (1953) ndted that alfalfa ash and molasses J.’

fermentatlon solubles, or a- trace mlneral mlxture 1mproved
'feed 1ntake and utlllzatlon ef oll—contalnlng ratlons for
ffattenlng cattle Slmllar results w1th alfalfa ash were ob—:
jtalned by Ward et al. (1957) | , - W S

Comblnatlons oﬁ’alfalfa and molasses are palatable

and are often used dn llmlted amounts 1n ratlons for rumlnants'

to 1ncrease feed consumptlon (Morrlson, 1958) Work at Nebras~'”'

ka (Klopfensteln dnd’ Schnelder, 1973) 1ndlcated that the lf{l

N\

‘ -
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A

addition of 10% alfalfa pellets was ‘,the'optimum level in an
all-concentrate ration, as measu;ed' by feed intake, rate of ,
gai‘n'énd freedom from digestive disturbances.

.



EXPERIMENTS AT THE UNIVERSITY. OF ALBERTA

\

INTRODUCTION . % ',

In the fall of 1972 rapeseed crops in scattered
areas of central and nbrthern Alberta were\to hed w1th
frost._ When the seed from these crops was harvested it was:
not readlly accepted\for trade by the usual market channels._hf
Consequently, it seemed de51rable to study 1ts value as a
feed for rumlnants. Because of 1ts content of proteln and
011 the seed could be con51dered to provxde supplemental

)

. proteln and energy to a dlet. : l ”
It was appreC1ated that ground whole fat rapeseed

mlght accentuate unpalatabllity problems assoc1ated w1th rape—
oseed.meal fed to rumlnants, and that the 011 mlght reduce feed
_utlllzatlon as is- sometlmes the result when corn 011 1s added lf
. to -the dlet Slnce molasses and alfalfa haVe been shown to o
'hlmprove feed 1ntake and feed utlllzatlon by rumlnants fed |
xdlets contalnlng 011, it seemed de51rable to study thelr
Veffects on dlets contalnlng whole fat rapeseed meal |
Consequently, ah experlment was carrled out to study f'
-dthe effects of addlng whole—fat rapeseed meal alone, and 1n
'fcomblnatlons w1th alfalfa pellets and molasses, to hlgh~concen-?f
fftrate barley-based ratlons fed to grow1ng and fattenlng rumln—*i

.

”ants. Studles were carrled out on growth rate and feed con-'f”“

. i:psumptlon by the anlmals, dlgestlbillty of the ratlons, and

'.carcass data and comp051tlon of the anlmals at slaughter.-.‘{



‘v(“\'

Theaexperimental deSign chosen was factorial,

" EXPERIMENTAL DESIGN

w1th three 1evels of full- fat rapeseed meal two levels

)

of molasses and two levels/“f alfalfa pellets, for a total.

of twelve treatments as follows

_pellets.

~molasses
N

: ﬁellets-_. ;

0 rapeseedg

Ll

‘molasses-

~10 rapeseedf. S -
R | ~ d'pellets'_

5 molasses -

o ~ prelletsld:

0 pellets.

.0°molasses <

N5 molasses<T . .
”~.3A,,;' S

Two bulls were used for repllcatlon 1n each of the‘;f

0

12 treatments._ Elght bulls were used 6n each level of rape—~nifﬁf

Jseed meal,'and twelve bulls were used for each 1eve1 of mol-;)mmei

'}jasses and alfalfa pellets.;J:'” ]

: ;fAnlmals and Management

Twentybfour Holsteun x Brown wass prossbred bullsﬁff7:f

t f}were a551gned~to the varlous treatments on the ba51s of age ‘éfgﬂl

-0 pellets - .
. mOlasses<<::::Ts R
T TTS10 pellets
‘pellets :Q:":A

.j_-pélletsff”"ﬁ

1 REFSTR

0 pellets -
. Pellet3'75" L
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and”weight. The bulls were ralsed from blrth at the Unlv-

ersity of Alberta Dalry Cattle Research Unlt._ The initial QS'Q

'welghts of the bulls ranged from 68 to 339 kg. Slxteen

"n.were avallable at the start of the experlment an& e1§ht

BNE hours., S

were added as they reached two and three months of age.'
*eslnce calves are born 1n the dalry herd throughout the year,“f'
a’ large dlscrepancy in range of 1n1t1al age and welght seemed
1nev1tab1e However,;81nce thlS was prlmarrly)a test of |
feed 1ntake and p0551h;e 51de effects, a range 1n welght and
v age was not cons1dered to be detrlmental to the experlment._

| The anlmals were housed in the Dalry Cattle Research ;;.
Unlt and were tled 1n 1nd1v1dual stalls OVer slatted floorlng. -
Fresh water, cobalt-lodlzed salt and calc1um ph¢sphate were ff:"’

avallable free ch01ce. '; V*; ljj- 7»”,[§

8

The experlmental ratlons wereLlnltially offered to ,mf'

fdthe bulls On the bas1s of l 5 percent o the an1ma1 s body

IWWEIth, 1n two equal feedlngs on the flrst day. Then, each

fdgbull Was 1ncreased bY 0 2 kq of feed per feedlng unt;l full-ai}”””
E f
ffeed was r/ached 1n about 7 days. The ratlons were fed 1n

1c|‘vlqsn~.nl-hav

n_'fequal pﬁrtlons at 8 00 a. m.wand 5 00 P m. dallY-; All feed

"7and unCOnsumed feed was welghed and recorded dally

The bulls were welghed approxlmately eVery four

helweeks throughout the trlal.. They were welghed 1n the mornlngﬂ;f;HTP

'5--before feedlng and after water had been W1thheld for threef,fﬁf R




ZT; brapeseed“ (LEAR type) . The rapeseed was obtalned from a

‘Experlmental Ratlons R ’ S : b‘ o

Twelve ratlons ‘were. formulated (Table l) The.
A,basal ratlon was composed of barley w1th mlneral and v1t—ly
:amln supplements (to supply 8800 I. U. of v1tam1n A, l450»;*:f
IJU COf v1tam1n\D, and 9 I. u. of v1tam1n E per kg of ratlon).cp

ThlS Was a hlgh concentrate ratlon 51m11ar to those prev1ou§—

-fly used in the Dalry Cattle Research Unit (Malmberg,,1972,.

. MOOD: 1972),'and was con51dered to be borderline or deflcrent »4”

f‘ln crude proteln for the anlmals 1n the experlment._ Ground
bwhole fat rapeseed meal molasses and alfalfa pellets were
»'.added, as requlred, in place of barley.w : :

In order to crack the rapeseed hulls, the rapeseed

-Lwas mlxed w1th barley 1n the ratlo of 3 1 (w/w) anh ground

‘1n a portable New Holland hammerm111 mlxer unlt, u31ng a'f”r”b=:1”"

/8* screen and 1000 rpm All ratlons were mlxed in. the
-';_fportable mlxer to prevent contamlnatlon of equleent in’ the
Afeed mlll through the use of whole-fat rapeseed meal ‘

The varlety of rapeseed was Zephyr, a cultlvar of

*ff"Bra551ca napus, and 1t 1s regarded to be a "1ow eruc1c ac1d ":s

P

fffarm at Spruce Grove, Alberta.. The seed contalned 0 3 to 6;-T'

| lﬁpercent.oxazolldlnethlone and 0 01% eruclc ac1d 'fj'jfa-h‘***”
-~ : A 5 SR

L ;Dlgestlon Studles ;'fif:;f;{ ;;-Q:;f“ggy,.]Zi;3:i'l€j'7“

Dlgestlon studles were conducted on eacb of the»fff~7H

L

.;“ftwenty—four bulls. The trxals were carrled out w1th s1x¥iﬂ7ﬂnw;”"h

f'anlmalspeaChitlmQt .
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The fecal collectlon was based on collectlon bags
‘> developed by Malmberg (1972), Moon (1972) and Noller et al.
(1959) . The polyethylene bags used 1n thlS study measured.l
40 cm by 85 cm and were put in -canvas bags strapped to a.
'harness 'li‘he total feces were welghed and recorde9¢*tw1ce | |
dally at 8: 00 a.m. and 8: 00 p.m. throughout the flve—day
_’trlal Flve percent of the i‘/eces )collect? each tlme was .
h retalned and frozen.' At the end .of - the trlal the compos;te yd
vsample from each bull was. drled 1n a forced draught despatch _7
e'oven, at 70° C for 72 hours and .then pulverlzed 1n a Warlng
‘-blender.. The samples ‘were then stores for later analy31s
Samples of: the experrmental ratlons were collectedy
:dally durlng dlgestion trlals, comp051ted, ground in’ a wlley’w'blk

| laboratory mlll and retalned for later analy51s,_iﬁf;a*':

Samples of unconsumed portlons of the ratlons were'{gk .

.- collected dally before fresh feed was offered durlng the dl—» s

: gestlon trlals.' ThlS feed was drled as a comp051te sample 1n

‘l.;a forced draught despatch oven at 70°'C for 72 hours. It waé

.’lthen ground 1n a W11ey laboratory m111 and retalned for 1ater B

.~analy51s

'Carcass MeaSurements

vd Farm welghts of all\the bulls were recorded beforelf'h/

i%a‘they were trucked to Galners Packlng Plant for slaughter. Feedf;‘

d‘Qn.and water were w1thheld for a 12 hour perlod before welghlng.

The v1scera were examlned at slaughter and abnormalltles re-f

f:corded; Warm carcass Welghts were recorded and carcasses Were pP;

28,



‘ v
graded~by Canada bepartment of.Agriculturetstandards twenty—l
: four hours'after slaughter;~\The 9—10—11 rib'section was
.removed from the rlght srde of each carcass : The tenth rib |
seét;on was. then separated from the- standlng rlb by a standard—.
‘1zat10n procedure descrlbed by Malmberg (1972) The standard-;
ized. tenth rlb was physrcally separated 1nto separable fat,.;'j
lean .and . bone ' '

Analytlcal Methods

Dry matter, crude proteln and ether extract were
’_1determ1ned on feed, unconsumed feed and feces by AOAC (1965)
methods Gross energy of feed{ unconsumed feed and fecal
?fsamples was determlned by combustion 1n a Parr oxygen bomb
- calorlmeter-' All samples were combusted at 25 atmospheres
"and only the unconsumed feed samples were pelleted to facrll—h'/'ﬁ

' tate complete combustlon

oL

'Statlstlcal Analysrs ;;u,h.a};f **:.‘ifgff? ';fpi fhjip:fj“;,f,fV
| An I B M.-360/67 computer 1n the Department of Com-ﬁit
'putlng Serv1ces at the Un1versrty of Alberta was used 1n anal— L
';ysrs of the data ‘ Analyses of varrance were computed usung “
,'the Unlvers1ty of Alberta Computrng Serv1ces program C S 28 4
“(ANOFPR) wrltten by Welngardt (1973) Mean squares are pre—E{f'""

sﬂsented 1n Appendlx Table.A fi]d;*xbv;;iiiffrlf,'g:.;;'fswf::Léfrii
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RESULTS
o ' '

OVERALL COMPARISON

Meansvof daily gain, feed consumed per day and
s
feed consumed per unlt gain by the bulls in the twelve treat—

. ments are shown in Table 2. No statlstlcally 51gn1f1cant B

(p<0. 05) 1nteract10ns were obtalned 1n the overall comparlson. o

The lowest average dally galn and hlghest consumptlon-'

'of feed per unit galn ‘was obtalned w1th the. basal ratlon that
'vhad no rapeseed,‘molasses orlalfalfa pellets.s The addltlon :

of 10 or 15 percent whole fat rapeseed meal “in place of bar—7
w . ‘\4
'1ey, appeared to 1mprove rate of galn and efflcxency of feed

. conVer51on.c There was no- 1nd1cat10n that whole fat rapeseed
,meal had any adverse effect on dally feed consumptlon.s-g,f-

The addltlon of molasses or alfalfa pellets 1mproved"21“

dally ga1n and eff1c1ency of feed conver51on as much as dld

if rapeseed.u When added together, molasses and

ffthepa?‘ f of both molasses and alfalfa pellets were also

”-..

f-'th ratlons contalnlng 10‘ or 15% rapéseed.-- D

fsome dlfflcrlty 1n clearly demonstratlng the need

"for supplemental proteln.. In thlS experlment, the barley con-ﬁﬁfff

gtalned f 12% crude proteln, thus proteln 1ntakes would have;f{f;

? 1mproved da11y dry matter 1ntake,raté of gain

. e ‘ o
;,1th 1ncreas1ng age and welght, proteln requlrementsu

&

; of feed conver51on. (The beneflclal effects of ~‘l1'

fom 148 to 12¢ (NRC 1971) Moon (1972) and Malmbergfiﬁf:
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-~

been»adequate in the control>ration over'a?large“part of
the feeding period. ) | |

In the remainder of the sed%ions‘onfresults‘and
discussion,»data will beoconfined to the\main effects.due'
to rapeseed, ‘molasses and alfalfSX bata of'the‘performancel

of individual anlmals are shown in Appendlx Table c.

AVERAGE DAILY GAIN -

The anlmals fed the 0, 10 and 15% leVels of full—
fat rapeseed meal galned‘an average of 1.16, 1. 20 and 1.11 kg
per day, respectlvely (Table 3) These ;ates of galn were |
.not 51gn1f1cantly dlfferent (P<0 05). The ether extract
contents of the dlets in thlS study contalnlng 0 10 and 15%
rapeseed were l 59, 4 67 and 6. 78% respectlvely._<Dyer.et al.f
.(1957) found no 1ncrease in galn when 7% fat was 1nc1uded 1n f
feedlot dlets, whereas Erw1n et al (1956) found an. 1ncrease
in. rate of galn w1th the 1nclusion of 5% fat._' . | |
| -. When 5% molasses was xncluded 1n the dlet, there,
‘was a slgnlflcant (P<0 05) 1ncrease 1n the dally galn, as
- '_compared with no molasses 1n the dlet : The anlmals fed the
: diet- w1th molasses galned 0 15 kg per day (14%) more than the%:

ones fed no molasses..-5'

The 1nclus1on of 10% alfalfa pellets 1n the dlets

N //;esulted in a slgnlflcant (P<0 05) 1ncrease r@prate of galn

over dlets w1th no alfalfa pellets. The average 1ncrease was;[lih

0 13 kg per day (12%) “jzri;”jr i??’,.ﬂwﬁi'

The results of feedlng rapeseed and molasses together

&_, . I R U IR EA
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showed no sighificant interaction 1P<0.05)A(Table 4l_for

a

raté,of‘gain,salthohgh a trend appeared. Withoutfmolasses,

thekaddition of rapeSeed tended to increase rate of gain .

’whereas with molasses the addition of 15% rapeseed tended

to decrease rate of galn

Table'3f ‘Average Daily Gain (kg)'

: Average Daily . Number dff

fTreatment..‘ ¥ Level ?f Diet Galn (kg) . Observations '
Ground RapeSeed B iG . 'l.lGé 8
Ground Rapeeeed'n. 10 '?;'f 1.20% L g
. ‘. . ‘ . . . .'.\!‘; .J“ : - v .
Ground -Rapeseed 15 e o1.a® 8
M . N . . .‘.. : N : ) t .
Molasses . 0 . 1.08® 12
4Molasses I 5 0 1.23% 12
Alfalfa. Pellets*w 0 100 L a2
Alfalfa Pellets . 10 - . 1.22° 1
a,b,c, v o S LS,

r.are not s19n1f1cantly dlfferent (P<0 05) ,1*;”v[. : \-

'resulted 1n no’ 51gn1f1cant lnteradtlon (P<0$05)f§n rate ol 2

Méans 1n the same group followed by a common supertcrlpt

v

i

The comblnatlon of alfalfa pellets ah%;rapeseedl A

' galn (Table 4) _ Wlthout alfalfa pellets, the addltlon of 10%\

~rapeseed tended to 1ncrease rate of galn, whereas there was

no effect w1th alfalfa pellets in the dlet. The addltlon of

v

alfalfa pellets tended to 1ncrease rate of galn w1th 0, lO and
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15% rapeseed rations. Davison and Woods (1963) found an
increase in animal performance when fat was-included in

‘diets withAalfalfa as -the roughage source.

Table 4. Average bally Galn (kg) when Ground Rapeseed,
Molasses and Alfalfa Pellets vere Fed in Comblnatlon
: - A R , v
. Treatment = % Level of Dlet' ~ Molasses . Alfalfa Pellets
' | 0 . 5 .0 10
 Rapeseed 0. 1.05 - 1.27  1.08 .1.24
10 1.10 - 1.30  1.16 - '%.24* P
- ' < 5 R N '
: : e, S S
) 15 - - 186 1.12 1.04 - 1.18
B S

DArrY'FEED INTAKE
| | There were no 51gn1f1cant dlfferences (P<0 05) be—'v'
'pttween treatments 1n dally 1ntake of dry matter {D M ), gross
,energy (G E. ) or dlgestlble energy (D E. ) (Table 5) ' The D. M. _ff"
,1ntake per day ‘was sllghtly more (5%) for the 10% rapeseed
ilevel than for the 15% rapeseed 1evel.. Burkltt et al (1954),
‘dIngalls et al. (1968), and Grenet (1970) repbrted that consump-'id“:

tion decreased when elther rapeseed or rapeseed meal was 1n—'ﬁr'

‘.

'cluded 1n the dlets of rumlnant Seale (1952), Clark and 0
'Bezeau (1964), and Bell and DevIrn (1972) reported that ahl—"f,f

.mals 1n1t1ally re]ected ratlons contarplng rapeseed meal but L

fafter a perlod of tlme consumed as much as: w1th the control
fdratlons.

! The G.E..and D.E. intakes per day (Table 5) were' . =



35

PN

“

slightly higher for‘the,animals receiving the 10 and-lé%.
rabeseEd in their diets, as:compared to'the animals reeeiv—>
ingithe 0% rapeseed diet There was.a tendency for anlmals'
'fed molasses or alfalfa to consume monaD M., G. E. and D.E.

‘Thls could Qccount, in. part at least for 1mproved rates of’

-

- galn noted earller

There were no 51gn1flcant dlfferences 1n D M., G. E.,' :

. J
- or, D E. 1ntakes when ground rapeseed, molasses and alfalfa i
Qg,"\ —
pellets were fed 1n combﬂnatlon (Table 6) I

© e

DT

: rable,s. Daily Feed intake__‘ -

. Treatment- . . % LeVeltf‘DrM,4. Gross Energy DigeStible
R | of biet. (kg). Jﬂ'(Mcal) o EnergY
B R L (Mcal)

“&round Rapeseed f.r'fO.':15g59a! ';324J6é:  .ﬂ:d ﬂ’20 229
Ground Rapeseedgf’, 10 .{5584 'f2g;44.f_;f5'd;'22 709 f;'
o mapeseen 15 st zes®  aseS

\Qolasses - .. 0 5.43 ‘7124§65?a“3;d}‘e;20.16

Molasses - 5 5.89° - 27.15% " 22.60"
?§A1fa1fa Pelletsf»h 07 5.40% 7 25,497 0 200470

-,Alfalfa pe11ets:»ﬂ'fjlo‘*q's;ézcl5; '26;31.aja1}§9f&gz§2§¥?f:,7

:‘a,b c d e, f,g,h i, ~ o : e
. T o Means 1n each treatment group followed by

J

;“;a common superscrlpt are. not 51gn1f1cantly dlfferent (P<0 05):flfff

- FEED UTILIZATION ‘- . . '-;f‘ L | T f; o

‘v-‘..'z d

There were no 51gn1f1cant dlfferences (P<o 05) among?fffy

”uany of the treaﬁments for D M. per un1t ga1n and D E per unltffife
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;rgain (fable 7). Bell and Devlln (1972» noted steers fed
ratlons contalnlng rapeseed meal were not 51gn1f1cantly

(P<0 05) dlfferent in’ feed convers1on than steers. fed barley
~Aalone or w1th soybean meal 1n-the dlet=: The 0% rapeseed dlet
resulted in a lower D.E. per unlt galn when compared to the

.lO and 15% rapeseed dlets. ‘The D. E per unlt galn was sllght—';
1y better when molasses or alfalfa pellets b e 1ncluded 1n‘
- the: diet’ compared to no. molasses or no alfajjj’pellets 1n h o
_the dlets | o

When rapeseed; molasses and alfalfa pellets were 1n
_comblnatlon,vthere was no 51gn1flcant 1nteract10n (P<0 05) for
‘D .M. per unlt galn or D E. per unlt galn (Table 8) |
APPARE% DIGESTIBILITY ‘ o |

' There were no 51gn1f1cant dlfferences (P<0 05) 1n

.dlcestlon coeff1c1ents of dry matter (D M. ),'dlgestlble energy
‘(D E ) crude proteln (C P ) or ether extract (E. E ), as. a fgffz‘f
“result of the treatments (Table 9) Ingalls and Waldern (1972)
fiand Bezeau et al. (1960), found dlgestibllltles of the ratlon
;”;components to be the same fOr rapeseed meal dlets as for a
Fcontrol ratlon contalnlng barley and llnseed meall Albln and
;)_Durham (1967) found that the 1nclu510n of fat in the dlet d1d
frnot affect the dlgestlbllltles of D M and energy, but 1ncreaseffff
:tied the ether extract dlgestlblllty.5 Esplln et al., (1963) -

'F;found that 4% vegetable 011 1n the d1et had no effect on dlgestéﬁif

"j-f;lblllty coeff1c1ents.. Adams et al.,(1959a) observed that the

addltlon of vegetablﬁ OllS to dlets of calves decreased dlgest-?;;g

i
Iy

v R /
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Table 6. Mean Daily Intake When\Ground Rapeseed, Molasses

, and Alfalfa Pellets were Fed 1n Comblnatlon

| L \

T:eatmeht

SR
% Level
. of Diet

0

- Molasses

Alfalfa Pellets o

10

Dry Matter

,":IntakedYkg) ,’f"

Rapeseed"

" 10

XLISJ

5.48 -
 5.43

75,38

R

1 6.26

5.70

6.22°
. 5.84

570

: Gross-Energy,_Rapeseed-

- Intake (Mcal) =

“110”

15

236
2501
25,2

25.7
27.7
2729

219
25.4
S o25.60

(Meal)

iaRaPeSEeﬂf.:“‘

10

‘W .
e
—, s

1814
?2ljif

20,7

2l 3f;
o
2.4

177
©o2009

'”2l;9f177*

'1b111ty.~‘-

B

RN
"v.

.Nno molasses 1n the dlets, resulted 1n mlnor 1ncreases 1n the

-fldlgestlbllltles of D M., D E., C P. and E E.

There was no s1gn1f1cant (P<0 05) 1nteractlon 1n

§

””». Tﬂe 1nc1us1on of molasses in. the diets, compared to ,fff“

“fodlgestlblllty of ratxon components when ground rapeseed, g‘:ﬂfﬁ*‘f*

‘;'molasses, and alfalfa pellets Were fed 1n comblnatlon (Table 10)4f;

o s e
1 . .
1

SRR
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'_:‘Table 7. vFeed'Utilization-.”'4

Treéatment | % Level ' Dry Matter  Digestible Ener
e in Diet' .PerdUnit.Gain<_jPerAKgiGain {Mcal

. d T

Ground Rapeseed . 0 . 4.82% - o 17.43

T

18. 92dg'

‘Ground Rapeseed . 15 0 4.99% . ~f-ﬂ’;f“19 456@?
‘“fMolaesesed,' f_e.“;O-?:e_:fc 'S:bdb;a?‘d: ‘d'.*d18t67:-'i ]

. Molasses. “‘f'?'_,ij?d S 4.2 : :gvii 5Q:;16526€n:v SRS
) I ' ’ RS . N ' f IR

.Ground Rapeseed'_f 10 i‘7>,.4,87a_

. Alfalfa Pellets - .0 . 4.955 dng;:z'la 78"

'V.:Alfalfé;?eiiets MW - al8s B 18. 27 *.f‘
S e T ® é? .

‘.f,-. - ,,' Means of each treatment group followed by common N

superscrlpt are not 51gn1f1cantly dlfferent (P<0 05)

) Table 8 Feed Utlllzation When Ground Rapeseed Molasses
o o and Alfalfa Pellets were Fed 1n Comblnatlon

Treatment ' % Level 'fﬂoiqéééé, Alfalfa Pelletsﬁ}":
e S * 1n Dlet . - 50 ]_0

fﬂsaaftf
S
Ytﬁt 4 Q;&fifi;

.
AQ L4
fikabf"v
B A:'r .
o
L]
[+

R Unlt Galn b.;'g”'fadfdf:;leift"

‘-Amﬁée:nwee¢:ﬁvvana¢fﬁsaﬂ@sfxﬁfwwpr
keeain 10 19 165 195 o m2

CoMeal) . *15‘jrfiéﬁéij72b;oﬁ520 1j;;n5{519 7f*f:5f'
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- SLAUGHTER ANB CARCASS DATA

There were Tio srgnlflcant dlfferences (P<0 05) for
any of the treatments, in- flnal llvewelghts, carcass welght,'
dres51ng percentage orlfat andﬁlean percentages 1n rlb sectlons 9.
-(Table ll) There was no. 51gn1f1cant 1nteractlon (P<O 05)
4when ground rapeseed molasses and alfalfa pellets were fed
in comblnatlon.‘ | _» F; _ : ' '.i“.' ' " ; h

B The anlmals fed the 10 and 15% ground rapeseed dlets
br';had slrghtly hlgher (approx1mately 4%) percentage fat than;il‘i'ﬁ
".those rece1v1ng 0% ground rapeseed. Thls was also true for' g
;_'anlmals fed no molasses.~"”» o | L T L e
f’).;iw.7;i The 1nc1dence of 11ver abscesses in thls study was
3;25% (6 anlmals) Thls COlnCIdeS w1th data reported by Fosterffhml.

'f3and WOods (1970), Rowland (1970) and Harvey et al (1968) e;:{‘?

‘fVThey found an average of 22 to 23% llver abscess 1n slaughter o

;lanlmals that were examlned They also reported the an;dence |
:fof llver absceSSes was hlgher 1n cattle fed all—concentrate
3;1d1ets than 1n cattle fed roughage 1n thelr dlet |

.'ﬁ‘ There was one an1mal (4%) whlch had urlnary calcull. o

”r»fﬂThe rest of the V1scera examlnatlons resulted 1n no dlscovery

”btziDepartment of Agrlculture, 1973)

”7of abnormalltles..gﬂlr- SR T ; T
i ?r All the carggsses graded Al or Bl and there was no

'ifpattern as to dlet._ The anlmals that graded Bl dld so because -gfff

”fthey dld not have the mlnlmum amount of fat cover (Canada

‘..

S -
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DISCUSSION

There were " no detrlmental effects from 1nclud1ng
whole fat - ground rapeseed at elther 10 or 15% 1evels 1n alle
:'concentrate ratlons that were fed to grow1ng and flnlshlng

[N

In fact, when rapeseed was added to ratlonsi

' wrtholt molasses, there was a tendency for 1mproved rates{l
of galn and feed cOnver51on j The work by DyerJ Ensmlnger

" and Blue (1957) and Erwxn, Dyer and Ensmlnger (1956) p01nted ‘

.‘out rate of galn 1ncreased at.a level of 5% added fat 1n the:;»

:”ratlon The rapeseed ratlons 1n the present study added

l appr0x1mately 5% fat at the lgg'level of rapeseed _ Several

Ll B ’ N

\/.researchers have shown that al%hough cattle 1n1t1ally rejected )

']ratlons contalnlng rapeseed products, they consumed amounts

_‘simllar to controls after a perloq of tlme (Seale, 1952 Clark

| #d Bezeau, 19643 and Bell and DevLan, 1972) . Thus. unllke fx'th

'“,what has beéh found w1th poultry and sw1ne (Carroll 1949

‘Belzlle et al., 1963~ and Clandlnin et al., 1966) no growth

”.frdepre551on due to the g01trogen1c effects of rapeseed seemed

fpfto occur w1th the bulls 1n thls study.‘j;;?;d_i,ﬂ;f,§?°

The 51gn1f1cant (P<0 05) 1ncrease 1n rate of galn ,;i?h

'ffwhen molasses was 1ncluded 1n the dlet would seem to be due o

e addltlon, the dlgestlbllltles of D M., D E., C P. and E E

-tfe.Were 1ncrea5ed sllghtly, whlch would help to account for

”;the 1ncreased galﬂ'

The 51gn1f1cant (P<0 05) 1ncrease 1n rate of galn

mvfwto the 1ncreases 1n dally 1ntake of D M., G E and D E. a;ni;;;3@



'.y;fthe body;
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‘when alfalfa pellets were 1nc1uded 1n the dlet would also

3

seem to be due to 1ncreased dally 1ntake for D. M., G E. and

”Alon of alfalfa had ho apparent effect on. the

::tly poorer feed conver51ons found w1th the :
,iay be: explalned by the report of W1lley et

-zey found eff1c1ency 1ncreased as: the level
. = 3 oy : ' o
1nclu51on of molasses or - alfalfa pellets resulted -

.infi@-v “ﬁfeed converslons. Thls would appear to be related

to;theé lreased gate of gain and 1ntakes of D M. and D E.,_ 9-5

| y ‘{he fact that there were no 51gn1f1cant dlfferences
'd(ésbgdd%, % any of the treatments for r1b sectlon percentage
.73i§aﬁfaﬁa?_‘f7*1mp11es that the total body lean and body fat

. were not srlqlflcantly (P<0 05) dlfferent.; Epley et al (1970),'
’;Moody et af : 1970) and Busch et al (1968) p01nted out that ’luo

o dlSSeCtlﬂﬁ :rlb sectlon 1s a falrly accurate measure ofh}a

| v:and‘fat The anlmals 1n thls study had what

"tseemed ‘to be‘a hlgher percentage of lean than what has been

. found elsewhere (Moon, 1972 Ma\Fberg, 1972) Thls is not

\“‘ﬁi{llkely due to the dlets, but more llkely due tO the YQutth1'fff

'*VFpness of the anlmal and the breed (Holsteln xéﬁrown wass)

d‘lfiTable B),'apparent dlgestlble energy coeff1c1ents of 93 6 and;‘f

‘&"r When calculatlon by dlfference was usedr,(APPendlx:,7T5

"'; 80. 9% were obtalned for the 10 and 15% levels;of rapeSeed._-.iJff

""”?QfThe average of the two values was 87 2 pefcent.t Thls would
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appear.tovbe‘an apparent'didestibility coefficient that'coald_p
3 be applred t6 the gross energy in whole—fat rapeseed Similar
calculatlons resulted in apparent dlgestlble proteln coefflc-'.
;ients of 90 9 and’ 83 5¢ for th 10 and»lS% rapeseed levels,
respectlvely,, The average valie of 86 8% would appear to be N
"~ thée appared%ﬂdlgestlblllty coeff1c1ent of proteln in- whole fat

: rapeseed Thé dlgeStlblllty of rapeseed appeared to decrease
at the 15% level as. compared to the 10% level of addltlon ind1~l

Catlng that 10% rapeseed may ‘be a more sultable level of addl— e



‘CONCLUSION |

The major overall conc1u51on that can be drawn ,
from thlS study is that ground full- -fat rapeseed can be used

at levels up to LS% ‘in rumlnant rations. If avallable at

{j
an\economlcal prlce as in cases of ‘over- productlon of rape-

'-seed or in cases when the seed 1s damaged by frost, the .
’ product can be used as feed for rumlnants. The use of
ground full fat rapeseed meal at a level of 10% resulted
1n a sllght 1mprovement in overall performEnCe as comparedv
w1th all barley ratlons,Aand 15% Tapeseed

e

id not depress__..
performance*as compared w1th barley alone.;'

_The 1ncluslon of elther molasses or alfalfa pellets L

_ e
W'1n all concentrate ratlbns for dalry bulls resulted 1n 1m-7ﬂ

~proved rates of galn, feed 1ntake and feed conversron.. These »
"effects were more apparent when rapeseed was. not 1ncluded 1n

"the dlets.

]
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Table A. Mean Squares Obtalned by Analyfls of Variaﬁce']
_ c s

Variablel; T 'Source,of f Degrees of.'u Mean

Variation | Freedom . Squares

 Average Daily Gain . .-

'1D;E; Per.Gain

- D. M. Per Galn L

, Rapeseed :
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M-x R

- Pellets
“P.X R
o PTxXx M
RxMxP
- Error ‘
‘Total

. Rapeseed .
Molasses

M_x R-
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P 'x R
SR XML
RxMxP
© Error - o
CTotal . o

-»Rapeseed A
_ iMolasses . -
UM X R DO
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P XM
0 RXMX.P
) ";QError,f*Q_,;a_
oo .. Total o

WNNHNHENEND |
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w09§)9¢¢F’N+ﬁN.f

;”wwusudmwwrokfw-i

e ‘;.azi-'

0.018579

0.11620

~0.025279
S ..0.097538 -
7 0.0014625 .

0,037604 .
0.0020391°

- 0.034304

'7f 10 520

2 5807

.'14>2259”.:,:
2071350 0 o
-.1.8988°
o 8,6760. .
2 2723..ﬁ'

19 247

:*;[0;0466671_m.~4‘

. 0.88167
0.87167

. 0.16667 .

', .0.081666

",;j-o 80667
©0.44667

2 1408
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N L
. Source of
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"‘_VeiiEble. ... .. Source of,;ijeQrees of Mean .
S -Variation '~ Freedom . .- Squares

-

0.206
1.265
0.21153
1.6380
0.88699
$2.4130
.0.40268
1.4856 -

. D.M., Intake per Day Rapeseed
b : 3 ‘Molasses
MxX R -
S g"PelletSfﬂ
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Total .
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8.5762

43,041
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_ _ : A
Variable Source of ' Degrees of Mean
‘ Variation - Freedom “Squares
D.E. Digestibility . Rapeseed 2 9.067
: Molasses’ 1 - 7.2269
M x R 2 . 44.055 ..
‘Pellets 1 12.804
P xR 2 8.8093
PxM ' 1 1.8648
"R X MxP .2 '8.9500
- Error 12 '38.579
.~ Total 23 o
- C.P. Digestibility  Rapeseed 2 © 7.9518
: A Molasses. 1 - 1.1268
Mx R 2 27.806
- Pellets 1 - 11.179.
P x R . 2 125.730 .
TP .x M 1 1.0334
5
2
3
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Appendix

' Table B. Calculations of Apparent Dlgestlble Coeff1c1ents of
’ : Energy and Protein, 1in Whole Fat Rapeseed. :

Average : o :
v Dlgestlble ‘Average. Average
Average Gross Energies of Crude’  Digestible
Energies of ° the rations Protein of ':Protein of -
Rations (Mcal) “‘Mcal - Rations (%) Ration (%)

i

0% Rapeseed 4.44 3.61 . - 13.47 10.45
10% Rapeseed - 4.67 ' 3.88 . 14.26° 11.34

15% Rapeseed  4.80 T 3.90 ‘)14;79 o 11;57

Amount Supplled by Barley “Amount Supplled by Barley
~ in Ration - .. - in Ratlon o

A
K]

G."E; (Mcal)  D.E. (Mcal). C.P. (3) 'D.._C~.'15._ s

10% Rapeseed = . . . S T

“'RatiOn o $3.99- . 3.25 12.12. . 9.41

15% Rapeseed _ : . R :,"“‘ L ;~'
Ratlon <N 3077 S 34070 ~1x.45 =+ - -B.88

Differences = - -~ . S S :

. ‘(Mcal) - ‘D.E. (Meal) C.P. & fp;c;e,)%

108 Rapeseed .67 .63 2.4 0 1 93

“

i

15% Rapeseed ~ 1.03 8333 2 79
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Thus: . ' -
Efbrgy
.1 kg rapeseed contains .674 Mcal'of G.E., .631 Mcal Qf.D;E.

‘1 kg rapeseed contains 6.74 Mcal of G.E., 6.31 Méal of D.E.

6:31 v 100 = 93.6% digestible SR ]
6.74 ‘ , e - ,
.15 kg rapeseed.COnte$ps 1.026 Mcal of G.EsrgndA.BB Mcal of'D.E.}
1 kg rapeseed contains 6.84 Mcal of G.E. and 5.53 Mcal of 'D.E.
_ng% x 100 = 80.9% digestible

Average = 87.2% digestible ' . : . ' . o

' Proteln

. In the 10% rapeseed rat;on, 10 kg rapeseed Supplles 2 14° kg C. P.

-and l 93 kg 'D.C.P.

Digestlblllty of C‘P‘ = l‘ii X 100 = 90 2%

In the 15% rapeseed ratlon, 15 kg rapeseed supplles 3 34 kg C.P.

and 2 79 kg D. C P.

Digestibility of C.?. = %%%%: x 100 = 85;5% .
Average digestibiiity = 86.8%
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APPENDIX

Table C. Data of:Perférmance Of'Individual-Animals

Level of Rapeseed 0 ! 0 o . -0
Level of Molasses 0 5 0 5
Level of Alfalfa 0 0 10 10
Bull No. - 209 - 247 238 220 ¥230 229 239 218
Initial Wt., kg 339 127 79 233 194 . 218 68 288
‘Initial Age, Days - 280 91 69 199. 166 177 .53 . 241
Days on Test -~*°181- 196 288 181 288 237 ~ 288 181
Daily Gain, kg . . 0.70 -1.35 1.15 1.14 1.04 1.12. 1.29 1.49
D.M./Day, kg 5.6 5.2 4.0 5.0 50 6.1: 5.2 .8.6
-D.M./Unit Gain 8.0 3.9 3.5 4.4 4.8y 5.4 4.0 5.8
Level of Rapeseed -~ 10 T w0 10
Level of Molasses o0 ' 5 0 . 58
Level of Alfalfa ‘ 0 .. 0. __ o - 10
Bull No. =~ 231, 228 240 217 245 210 235 225

Initial Wt., kg ‘>164 ,;181 90 286. 92 330 136. 186
Initial Age, Days 162 178 . 62 243 91 277 119 201
Days on Test . 288 - 237. 260 181 203 181 288 181 -

‘Daily Gain; kg 1.15 1.01 1.15 1.31° .1.33. 0.94 1. 36{ 1.38

D.M./Day, kg - 5.6 5.4 . 4.4 -7.9 4.7 6.0 6.2 6.6
D.M./Unit Galn 4.9 5.4 3.8 . 6 0 3.5 6.4 4. 6 4.8

uLeveluof Rapeseedn . ‘:IS'A-Q : ﬁ 15l o 18

. Level of Molasses o 0 - T | R
Level of Alfalfa ~ __ o .. O 1o (
Bull No .. 204 214 234 226 233 227 2

. L S s R

‘Initial Wt., kg . . 111 308 132 ° 210 . 136 '-270. 86 278- 
Initial Age, Days 92 262 120 181 124 180 56 247
Days on Test © 203 181. - 288 237 . 288 - 237~ 260 © 181

- Daily Gain, kg " - 1.24 10;93:>Q.g7 1.02 1.11 1.13 1.35 1.11%
‘D:M./Day, kg '~ . 4.5 " 6.4 4.5 6.0 5.3 5.2 5.5 6.8
D.M,/Unit Gain -~  3.6° 6.9 4.6 5.9 4.8 4.6 4.1 6.1




