
srJfio(orllrdr).

clm nfr uum riolrl s fi uf i itffiiTin . a-n fi t n

flfr ritrrr uavrioflu'irrrueiloil16u,-x
lOnLr t nuoq tL01ui o trlo trtutlu

rlJionrm{u{ s. campestns qnrir

r{rhlluunurorrlrvrrru oo fld

rirtrrr dcu B napus drt{runrmn...
ulta I l30 Lnflu't1]1c1no1treunu1

{ort{flIonrr tnnor f,'mvl19'truo

nqtnilurnvr {Gtucosinolates) dl1

fl .:n1' LItO [O0u1]0.1r1.i nlu vl')

[r'.t.,ln trrJanaoiltru lvrronnu (Thy-

roxine) rfi nlrnrrouognon (Goiter)
|4v

ttntfl lrl nto tl,.luturlo?XFl {trucrc
;.,-

acrd) 6{ inl uourlfllfltlorl{ nlfl
u n !l ru lJ t.! 11u6l,t x cn toilnnf,lu

r{rrri'lurifr fi n r:fi uri'.r no.:tfr nlu
tYrr1l F|11ulr't tnu t?u n10 tu!11

;-,
"FnhJn1" (Canola) r 01l 2522 6'\t)
- ..i - r.r Y -?Ill6yltlAtl lrl tutl.luuno cv. Iower

(B napus) lt0; cv. Candle 18.
- - -- - )^

c a m pesr r is ) 11n1:iufi tft rf1ufi fi trLl{
fluotitr rrx:tuntl

nruirur$nturnro

[tll{n {fi1Lual) s o tlluytflyr

ti r 6'nr'[url noudu rl6 ofi rirfu
rlr:rrrru 40 - 4sv. unvtrlrfiu zo -

) -""zsv" uio a rYnrirriuso n udc cyld
-j4.,d , ;

nl rtvurtllrnurjrYxl ru 33-40% x'!
:-

r11',ItU 85% 1rO{ n1n 0'l llrno{ {FI1
: .-rrrfr t ) uoifinrnoyfilurryrlo

, ', . .,] . :
t01tlrfl r axu tnnulJ n1n11n1n0,)

ru6o.:rfinrior (r.rrod z) rfiorirhl
rarriryrnrltrl{tlrylutrf (t,lE) nu
,irilrrrc'rufiuurl:hln1u:y dirrolnm

-l,-)-fl'lJnol.JFl0 !1Ifi't 1IU6n{tnlJi.llJ

I

lna pu donTcthtt qrydou ilc:1as:qa ua, lwnsti wrf,fiutr1

nriimtncmani naanansmani urfinatitttilsohni

ruud.:Ir.l rfi uc r nfi t fi 1{1u
on(1 n,?,]o'1111,rlnl nunyfint' 2,. - t - "'1ruvu tottn nlnqlnflnul u lr]u
royrrvnrnrirru6ol fi rllxrruntld
q.:rrn runru6nnruluilr;M41il
r 0 rv{ u.: fli0.:rn1tu1tl1n1nn1.!

ilrvrma:liurulri rir n.ir o unufi'u
A .;,

(fltldnnnn'r?rnDnr, 2537) tr.:nlno'r
- ;" -t a J

runo{yru1!n1uqv!rln1n1n'l'ln'ln
.i.
nrn1fl !u:J?vrvr6 ryu'tnc'!11'rtlvl?n
rui.rrllunlrnluun}]1n?n1?n1n'j

r. r, I -rxu nlrc0tn1Jnluu'tr1r1tv{lt11tfl l,
(Surcharge tax) lliontriruualnodr
ntrir rir rfl ufiu ri'.rfi rfi oricfl du

,i.. a
nro.: rnunrnr{uqnncrun0{ ll,ny
. -i -:.tr'!.t'tuoRu'trunl runo{ [u]l?Yrvrfl

. i :., 1 d x.
n'nfr nr nrYo nraosilmrrr uurfr rir'[ri
Ir.r.rruorutdn{ unvrnuortnrri

rd r.: dndri rrnt rlrnulq'[trnrrtir
-t..-;)"n1nfltll'1, nrlnroollvt tlr 0 n nxuR:J

ia
tr'r1.l,.lnl8nn11 [tll nlnvr']uFrJcli

i -; -.:u1:JUOli'1 :r t[n[ 1lO lU't16nltl,IlJ

lll ntnll0ln tnrrllnn nltlll rrl'r
:

c r rrrlrv rr fldu rd o un v6urfrrr'tu

00rr1( ur rn na rlno 1l1lr:rlun D

u1r,'ir1c'ru.l'u 0 23 lrflllnu t1l1] 2532

lfl:rnlll 1 0.1 rrdrlr]1J tlrll 2535

111 tunQl l Srdss/ca spp llFll'lrl

d1ntu Luu:[1l1to1u'ltnlt'tnrLrn

lurrunrn rrirr ne;udt16 nyrlr
J

1r'ttJnn tr] 11,) [.drvt I nt:ltd'toor')

uflFIln t[a:'[r1ltrut rl]lJfl]1 nlutll
tttl{ rl tl' rl lua njlllItUCl0nlll tll']

t qn LuollLoflx r1 I 3,000 1.1 ({1u
-ri
curln yryr lun l nr ll l,'1t1ru 2,000

nlnn'lnn{ f r rr rL:L{n Uronlnyi'tr

- -1.1 )
t tt,t tttlti)U ldlln ll flllllrl ll llttn nn'/ U fl..fl.y. N.fi. 25gE



')ntl

-),'t9''l.tyt 1 n(uft r11.tnUt.,tJ,t tr.?t?)lt:J6 orln: t ] t,t,lirrril,l,,il,,,(irtlt o.l
{9/.'lu(rr-t fln)

j
nqtndlurnr(l qriirir ME dr adr.r

1rfi d dlliu nr n rril.indrir r,irurli
'lurjryrvrnlyrulurir.:il zssz fi rir
ur ryirriu r,aso filarnnoi/ nn.)
{n'ttl.ryl 3}

nlrr ru nlrfl nB.l o.:quJl.'1yl10.:

lr.lrfi u tnvntdoulfito.!lnru:lu
rr6ouovnrnrr .l'n'lur.rqun;lri lru

|1,,t1 nlruou tnno{2flntlu.t lurnu
ruavnrr't fl rylstitfi:ro.rnrrroyfi Iu
ri'.rro.r rr6ounynrn'tririr.rqrnnrn

inrr,lda.r (summers et ar., 1982 rlny

Barbour and Sim, 1991) d,tunlrrilirJu

tvluljrVU2l.lfi luhUq Tower. Candle

trOY Erglu qrnmUtOrtrtnvruOttiU

rilrinunml unnrir.lrduriu Iasirir
BV Rny NPU ryirrTu go uo3 767o

) "--mlrnlau (m1r1.ivr 4) ou1{ trrlo u1n

ilnrnirnrnrnJdohidrunml iruf
Autoclaved ufa Steam heating firun

J.
rgununlnn,truno.! (% flnlfl6fl1

4l

n1n n9tun0.l

(Nnc,r994)

2.28

0.79

1 .10

1.90

0.48

2.38

2.69

0.62

0.66

1.12

0.7 4

3.14

rur.i.r trlin'u hr'iir rija1rr rurrri:iirrrtrn

-qlrirns lt al {l(Jtt t)

illrl,r.: ct ;rl (l9tll)

llr,,rrl.r, 
"1 

n; ,,,rtr,r,

Arllrrrlrrrrkr et al ( l99i )

l;lrlrtor ,'l ;rl (lr)/ll)

llr,,rnlrr .l al (l9lll'l)

l,Vr,:rrrrrarr { I llll/}

lllll arrrl licitlr {19{) l)

Arlrtrrlri:r,lr: el al {l99ll

fl'tt uu n: r rr ltdar t(2b371

ur r

A

IJA

l, (l

4)

5,j

lt)

t.lA

8t

NA

9r.0

'95 4

93.7

Bt 4

890 440

t:tnnr l.Ia

4t 4 I ,l

496 ?r.'

4li t) Il 0

3/ 6 5 0

nrnrrr lfir.r

4 4 t0 t

I 4 t):t
tB |I
3ri t?0

44 lt)
3l tct]

t.
lt'l I r0') (1lnf t,l

tr B t0

2J0

250

2t 0

198

890

9r5

L ,18 I

9r.3

345

38 t]

35.2

3U3

327

367

run = iaXAlriarrr;rni ' nr:tnr:rtrl6arr lt)etrulert see,t) '. rrrrlrrlilrr -^i,

l - .." ,i' - , .. .i.t
n1t1{vt 2 ljrr.tltun:naYI tllrs lIlllrra:.(lrfi rELr r]'l1lro ]r

r:l6nrfllin t/

Illlr.l I)(r'1)

tl

,)rrrprirl% ItM basis)

'hur r6nun;nrnrnjiinr

n'Irrr firl

2l 3t

nrnayfiluf irrflu
tanlr

urmloIafiu

n6flu

vlr[autr

vl5nlnrylu

ori6fiu

rudr 1E

(rnatnurl

vla n yloia

l.25

0 45

0.59

098

0 3L)

r2B

2. tt)

0/B

099

1.69

0 !;0

)')t

r.9B

065

o41

r55

t..tA

? l'li)

1.97

0.76

097

't.57

043

2.19

IJA

t,lA

ltA

t.lA

079

1.05

0.75

1.10

0.64

1.03

0.29

0.65

rue = to{nlriaurJ:ni l/ Ko,elesLi (199.1) B rrai 'os ttti'.rtt: rtr: rrrlilt ll, iolrlttri.:

3/ Wiseman (1987) 4/ Bell and lleith {1991) (lotrttrpr, tal ':arr"la ttteal

(aa), iro,,irl,,,rfli rr rr rilii e I ln i tfi arr tt. n n tl' tt !1. t'!i:ttt

2/ Slingsr et al. (1978) : cv. Csndle

.-t!!tr

i

i



.,1

o rr"r.!fr 3 rirfl^'l: rul6rl:rhr tver talrlrnurlir,t afiia.rrffrnElnilurnvrrirlriu

'[tro Ln ruuririo:ga : rdr nqiniiuran alltn{{1U

tn-*-r k"yd :;llull1A

LIr t1r

u

alt.)

lri
Ln

lri

lri

Ft,) Bell(1993)

{r
dr

1079.2 23

1.98-2.53

2.05 2 21

1.17.2.60

1.91'-

135

1.58

r89

MEn

TMEn

TMEn

AMEn

AMEn

ME

.ME

TI,,IE

,lt
nt

fll

'urilUlrUtruLflu kcal/g innltli.l ME,, = llihogef corecled ol melabohzablo enorgy

TME. = Nrlrogen correcled ol Irue rnetabolizable ene,gy AMEn = Nitrogenrorrecled of apparBnl m€labolizabls €nergy

orrr.rfi 4 nrun'rnhlrfiuun;nmtiallita : rr rrrt:t 16rrn'rrrirr{rirr 1 ri.:urufiutn:rjruarrriou

i,i
LlltUO __a

I

Lrtlr

vrnl{

European tablelt9S9)

- Wiseman(1987)

lyrTiritzssgot

Canrpbell et al. {1981)

nrunrvrl rdrr(y") , frnrr'luur3

True drgeslibiIty

BV 898

NPU 762

n rttS r: lunU la1la !n: no:! lulTrue aqr,no acrd avarlabrlily)

n luug lniu
!!vrl6loiu
vrttauu

n'inTnrrlu

1r luur [aIu

uvrltlaflu
rrlnulr

Sun)mers et al (1983) AoulluuB

True nitrogen digestibility(%l

Apparent DM digeslibilily (Yo)

Smmers er al{1993) inurluur3

n'lnrilruea{dn{Full f ut soybea'r}

rrn'orsrli a HG :/ uuufru

llG !.iru6u ,llt0(rnlra red)

llG qi tu nricroware

llc ri.ru!nrou

,LG4/ l(UUAU

)

1

.!

R

Towet

lB napus)t

Candle

(B- carnpestrdl

845

91.2

162

848

90.4

76.4

n'lnli2tufio{{49.276)

85.2

83.5

nr r rio oloilo.rlulor: rqu(y.)

91"

83b"

86b

78.d

69"

82t'

Erglu

(B.napusf

83.5

n1n rrrliirt l.29.50/"cPl

85.0

80.4

8V(%)

75.0'

59.8b

59.3b

60.4b

33.4"

69.6n

892

909

84.4

884

88.4

90.9

836

87.8

88.6

798

86.1

88.4

91 1

82.2

889

91.8

82.1

88.6

87.2

90.6

83.3

ltFrro'r.!riuou r{!tu6 tnqtvll laon tP.0 05) 6 rul,rutii rn(nu1a'r lcanadian va,ietyl lllu uql']nlu?:rlu {German valely)

'116 = rqlniluLan6r 'tc 
= rrqlntlutnvroi r

- -t -)1ttfl ttflnlu taut 0 iuut Sl utnd a,,J a.n.-n.n. i.fl. 25sg



nr 1 [1r1] r]J 1 (u tnnutla Y n 1?uofl
-. -i. - -iln10{ nrnorN tuvlc'ltuumlou 'l

n on.! n't rJuY Llnldllin?1 iOU
: .! i " c,!

rfi ui rrua: rfrorirlil rdtltrifirirhi
| - -h.uluunnl Innoa{n1u (Anderson

Halermann et al., 1993)

n runl tul rN n o Ll]J"tr fi A 1Ufl Un

fi r'ar:fi unqlnrfr Iuran4l lilr.iru
axltJ50uFrluaf rll.l'l cvv'r tunlnlt
riou !o1roi tu[rlttcuttnl tsv oirn'ir

-:.trdnn-rtun0l4rt {Full fat soy bean)

nr:r.nlilairunrrr.riouri'.: nrirr 1rild
-ttlrj Lr nolu tLnnnur'l Luqrun1l1

q Lt r!ooua.! t"!u n'ltu'ltljl.,l1uttl10u
\-' (oven) rfludu druarlri'u{fifi

i .r
. nqtn{Iutavln I n1t tuRU] lL}Jaonu

h c I i!

,rfi'tnlruou Lon0.! tu[artsu L 0l']'l

- .)d
c1 n61u{uivt! a 1 rYl]J4.1 tLFll..l

ruurlil'jririr BV 6.tn'j1 (smithard,
)

1993 : mll1.lYl 4)

drrfi runrurnvrxrnfl imlsfi rfi r*

,t''tf 1'! vl rlirrruntfi unqlniluranfi iluru6aun:nrntnlior

rLua{10:J a nunlnqnu urulunQnnlutnYl

Campbell et al (1980) arsfiu inqlnilurnvroir

8. napus w. Tower

B. campestis cv. Candle

-Aa6'rsfl uqr!nq m{ tutnrq.l

8. napus cv. Target

cv. Turret

Bell (1984) fi lttr{u{clnunulnl (xfi1iou)

5

Eell and Keirlr { 199'l )

Agunbiade el al {1991)

schone er al.(1993)

L campestr,s cv. Torch

cv. Candle

E.napus cv. Midas

cv. Regent

arur{u{nrnqtarJ (uriruurc)

E.napus cv. Diamant

cv. Erglu

nrlurir

8. campestrls(SVo 333)

-Seed

-Meal

-."-.6'rufluqn{mu

arur{u{1uri

93.1

21.1

153.8

25.8

156.4

15.2

21.0

17 .1

5.0

116.9

43.8

r.r5o rv{oin'i'n rlln {FeSo1.7H2o) 1ol"

t-- *- - i -uonclnliRu.l 'J6n1r6nfiulln | .^-

ud'lufl ranvnru-nud (buSoo. sH,O)

u?slultlIrBrun (Myrosinase)

6.r rfl ur6ultrids{rioq, nfi I (rrrfi n

sinapis alba) Ir,tjfr{lrllei,unlr,aY

ludnrdoonqlniturar'Ifi nnrsrfl u

n'rrfi uoqr{uf,tfi o ri1.l I uolunitr

tliu 2-Hydroxy-3-butenylnitrilelnitrile),

SMnyloxazo lidine-2-lhiono(VO) ilio

(Umoug)

10.3

I 1.8

105.4

36.2

ar:fi unqIniIuraYfi i'[unrn
rnl6 niGrr rulr ntiotL rirl ri'udufi'u

arrr{ud ri.: rdu Schone et al. (!993)

fr rrtl.rru'jr nrnrn J6oarur(u{d'l rFrL

6o cv. Marrnus finqlnilutavrq l
n,J r a r ur{u{lrl rlfi zu fi mi uln o n nr

fu Oil and Forage CroP Breeding

"H Lembke" to{lilrrnurfilrYlrru e

rvir (t 17 vs 44 mollg. Dw) u5o nrrfi

artrnu{ Iower LraJ candle firu6n

durfl unio,rrnlo urinrJ iurJ 1.:rfu{
tl,rrrFtulFtlCJrnq tntr tutn fl 'llJ1n

(< 30 mol/g., ,|1t1!fi 5)

'uriorlrtt.: nttflu mol/g DM

zi r u 5ui6 n mrir a'tu 6'ltfi trn q

lrrfi lurnmr?rr fi fi {ru.:ruliun rui6

lliu Yong - Gang et al. (19941 il.t'j1

nqlnilurnnfifi1u Crambe meal
: ,"
iroq lttmrtqa Crucif erae ltl.l
rdfl eriirr:ilfi o rir'orirtrldrunrrl
5oufi roo r lo't rfluten't 60 - 80

urfi n'ur:nrirnlu'ld 60% ttnYey

virnruldfi ': gsY" rdol{dcrfiu
Irrfr urnrirorun (NarCO,) 2 - 3%

I
t ttsttiotutnflfi tt sttti st thtifiauun.nfi.xn ?lss



n'1,

l2o)

) se)

.lntr

Irnv

rflu

xun

rile).

lrro

arsrrd 6 ranr:rira.ranrrfr r*nqlnilurnrdrunr:ri6drr 1 fiu

rjilrrunqtailurnn *rirara
(UinoUS)

shrres el al {198r)'l{rl6nri-u{nrlurirarlriu{rower liian::rvrr:r 6on

lsolhrocvanales o luolu 1fioln6 ra

ir.rfi u arlmoannqlniluroyrld ao

gsy" (n'r:r.: d 6) ori1{1rfid
tr . ,d i,

t}]oultt-rnt:L5oylu'tun tt [.I Lua t5
: ,,i ,..t

n: a 1u11r 60,r l! ra u I tn tua n6L
-i?Ilt'.t'10 uYl u6llfl ! n a tn .l1 lu(n x

lt'tr lu tu lrl ldtl]ulun nrtrile rra:
" ;,

VO lu"l] ( u: YrlJ'rlr ilrd 6 rulutrr.rlu

1fio nrrnte 6.r q;n ri r n r u'tdi'r o dr I
-- J

o'r rlr?0u nnrJnl.uJ rllll?{un rnc r
)""nln lnl Inn'lt[n tulItt.Irua

.-..i ",1iJan l5l.J rl1lrafl.: l rufl uan: La lu
.J

u'lr1.ll1 12

n?ud1rnBluan9n0?1n c:x| - ). z - ,-
u'tn tu(.luuluu i.t tuu'lrurfllt,l

- -;".-al0ruqr torunl?lJ?uu?.rv{uqlJ r

rrdq ( cnallurill i rllrnr ogv"
) : -i-(n'r?1 :vr 7) tt?uu'ruuu tuu'to1lrl,

fln1n tr 16 tlnuoqun9 ou']: mna

uo nc ''r n a "r efi u6o.r.i frnfi n circr r
- ^iu.r}ls{''t?1IlJxuoou 1 0n rnu

Sinapine, Tannrn ttnt Phytic acid)-
11.: x !J n r 6 fl n a 6 n 1 l rJ t u tt t { u n

.ilorttl 11 8)

nr11fl trliilarfl uorulrifn'iil n

n. lxfinrt Arl

1. lnLuo
"" ,. :

n 1 r tfl rfl 1.i1 0'|1 I rrJ n o 11 l uo'tu 1t
, : -- J "lntuont llvr6u t1'to.it t"dtrllnu

; - ,d 
^: 

-tua.:c'tnuJnntr!{AIll llJuaatll l :

4.1 
(40ol.lOlomu el al (19i 5)'ldttr6o

tr 6n cv Span (8. campestris) i.li
- - ,i ".1ntno3.[nfl1 lun.! tllruaL rra:u r

",) )
Ir luil4 120 'I rljur,]n-r 10 u,lvl lJt'l

,]U

Schone el at(1993)

d ruv{lls oqnitU

Myrosinase

Cu++

a rrrirui\,rri

[,1yros nase

Autoclaved(1210c, 30 min)

- Solvenl extract@n

r8.5

3.0

38

83.8

79.5

116.9

7.5

5.8

438

4.3

93.6

95.5

902

ortr rd z t]il,r ruro.: nrrrhl'ulurhiurnjio (cr.To*e, rfi uud'u,i rriudrrlna
(Shrres et al., 1981)

rriurr l'a rriuirrtnau

vo

Palnrtrc (16 0l

l'alnrilolec (16 l)

Slearic (18 0)

Olerc (18.11

Lrnolerc ll8 2)

Lrnolenrc (1813)

Arachidic (20.0)

Eicosenoic (20l)

Belrenic \22:01

Frucrc 122:1)

L qnoceric (24 0)

llervonrc 124:11

nalro oI rnono onsal lo sal FA

natro ol unsal to sal FA

40

02

1.4

58.6

22.0

10 3

1.0

1.1

03

0.3

0.1

0.1

8.9

136

10 5

o2

1.6

24.5

60.0

1.8

0.7

0.5

0l

0.1

1.9

67

unsar /sar tA = lxliulridrd'r(unr.trr"t"a),4llTudxd"t(saluratod laxy acids)

errflri I :Jilrruun:runtdolo lar:ftulin Sinapine, Tannin traJ PhvtE acd

dilunlnu iq (Bell, 1s93)

rliurtufixu rnrdutio{n'i

rir'b?hilriin6uare n''l(Fishv esss)

nrrdrslAaoo.c[aurttrrurf u)

m rd'c tiu ttisr qurloi'r irlfiudrrE

riu P, ca rro:t g 1filr:lulflridoslfi

Srrrapr,re

P|ylrc ac(l

0618
r 53.0

3.G6.0

t n a n in nn nilfr 0 ariufi a t thshfiat u.n. -fl .n. n.n. zsls





, .t.
nfl11 AFrIU !O U 1l rydylon 1fl n 1'

, i, .!
Lto'rll'rt ttlal{e1nnn}Jn?unNyl LU

n1, LIt AOLTUIA n 1t tfi tlJ ,t,t u o 1,
i - -. .j-

lUU (Arginrne)'tr'll UntnOy3JIUyrrJ

0fJou'r lclnn tunlnrt:.lsoryou 0. l.

0.3olo h LII !01'lu [1rfitJ trOnlTl n 1,
--tnnolu n1unl, !nuu'ULt]nonu !u

iJnoofl n{ou1'lt]uufi 1nry rxurofl 9

rYulrurruto.t Summers et al. (1972)

ltny Leeson er al. (1978) ri11riulu'rn

1o{ riaxlm rou ri ru.irfinrrluru
tr f, i ". -1lu1ntYt,.i1uIuo tltu.tutlu tlayst
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