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ABSTRACT

Five experiments vere conducted feed'irrg pi.gs rye, in a.l1 sIages

of grotrth, a!ì a replacement for ivhcat or barley, In tldo experiments

with young growing pigs (13-30 kg), rye replaced r¡hear and rhe use

of different milling fractions (i.e. flour and bran) n differenC

protein sources, level of protein, amino acid availabilities and

dic'esfihilitv nf nrol-oin en¿l ênÊrov Í.rêrê q1-rrrìierl IJ'íth o-^'."'^-Lrt ¿irvwrrrË

pigs (30-65 kg), different levels of rye were fed and performance

evaluated, wìrereas r.¡i rh f inishing pigs (65-100 kg) , perf ormarlce ,

amino acÍd availabilities, digesrible protein and digestÍble energy

values as v¡e1l as carcass qualicy were evaluated" In the case of

alJ. growing-finishing experiments, ry€ was usccl as a replaccmenL

for barley.

The additj.on of rwa f l nrrr .an6! or rye bran to ratíons f or young

gror*r:ing pigs dÍd not result 1n any significant diffcrences in pig

performance. Simi.lar:ly, casein and soybean meal as a supplenent to

Tye or r,¡heat - based rations shor¡ed no sígnif icant dif ference.

Feeding low (152) protein rations (both ::ye and ruheat) resulted

in lower gains (p < 0.05) and poorer feed efficiency when compared

with the hÍgh (182) protein rations. In comparing rye and wheat as

the sole source of grain in rations for young growíng pigs at low

(15"/") and high levels (I87.) of protein, no significanr rlif ferences

in pig perf ornrance \¡rere noted at either level. Pelleting of the l.ov¡

prorein rye and wheat ratÍons improved pig perfonüance only slightly

over the same rations in mash form.

As a replâcement for barley, rye at a level of 84% fed to

grovring pigs, resulted in decreased feed inEake and si.gnificantiy

:Lt_



lower gains (P. 0.10) . llor¿eve¡, the inclusion of r1.e in raT-ions

rcsul-[erd jrr inrproved feed efj icicncy. hìhen rye replücecì bar1ey ín

f inisher r¿¡tions, superior p j-g performance LTas o-t¡taiLrcd wj-tLr ltarrovs

but slightly lower gains were obt¿rirlcil for gilcs,although

cìifferences in both cases were not significant. In Lhe case of the

gr..o\,/er and finÍsher experiments, an adzrptation period was indicated,

as pigs sho\^/ed better utilization of rye-based rations i.n the second

half of all three growing - finishing experiments. Carcass traits

r,rere not af fected by inclusion of rye in f inishing rations.

Essential amino acid avaílabilities, digestible protein and

digestíble energy values were s1ight11' 1oto"r for rye - based rations

in comparison to wheat baseci retions fed to young growing pigs.

I-lou,or¡or f lrêqê r¡çl rraq r.¡ore hì ohpr '.'t'^- ^n-nrraâ f n fho ì¡rr-lar¡-t LrlLrç raL!u rrf¿)¡¡Lr wtlutl uu¡r¡l/4rcu Lu LrrL Lrorf,gj

b¿rsed ratlons fed to oldei: (65-100 kg) fínishing pigs.

raÀ
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INTRODUCTiON

Althougli lhe nutrí l.-Lve r.,a-l.ue of ryc: ís quite good r.'lhen compared vrÍth

other ce,rea1s, it has never been er:<tensively usecl in aniinal f eeding.

This nray bc- ¿rttributed to the f-act that early reilorts fr-clrn researchers

indicated th¿rt rye was not as paì.atable as other graÍrrs in livestock

l:atlons. This Poort reput¿ition of rye was probably due to the presence

of ergot whicir has been knorvn to lor.rer feed intake ancl clecrease per-

l-ormance.

Over the past f if teen )*ear s, research resul-ts have continued to be

variabre. Ifany authors repor:t rye to be superior [o barley ancl equal to

t"¡heat in f eeding value and could be use,d at levels of 50-607 j-n rations,

Others strongly believe that rye should not constitute more than 302

of the ratÍon and sometimes ress, whether it be f or sr,¡ine, poultry or

cattle"

The contradÍctory results -!ustify further research r¡n the feecling

t'a.luc of rye. l.li the study re¡:ortc.:l here, five expcrj.mcnLs r./cre cr:nductcd

tohich cor¡ered the feeding of rye Ín all stages for gror+ing and finishing

pigs. I^/ith the older pigs, crietria used to measure pcrformance gere

average daily feed, average daily gain, and feed efficiency. carcass

Lr¿ìits t¿ere al.so evaluated in tire f inishí-ng experlments. Apparent amino

aci-d availabilities r'rere obtained to determine if esseritial amino acids

ç¡e'-::e util tzecl to a lesse r degree r+lien rye ,ras a ma-jor conponent of the

ration.

In repcrts that have dealt v¡ith the f eeding of 11'e grain, r.rsurtliv

pigs 30 kg of weight and heavier: vrere used. Theref ore, t\ro experiments

were con.ducted where weanling pigs raith initlal weights of approximately

15 kg ldere used to deternine their performance r¿hen rye or rye fractions

(i"c. from milJ-ing) constituted the major porti.on of their dieu.
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In one experÍment rye f lour and rye br:an r¡ere conipared r¿itil r¡heat

fl_our and wheat bran and their effect upon performance of young gror+ing

pj gs. In the second experirnent, rye and wheat were tlsed as the basal

grain ancl fecl at high and low protein levels ar-rd in maslt and pel1et

fornr.



j.ncrl udes cul-[ivat etl ryc, cons is ts of only f our to Lr"e]vc spccies

(depending Lrpon the critería used íor species de.finition) so cietaj-1ed

conri)årative studies arc noE Ioo <]ifficrrlt (Stutz, I9121. TTìrL:ì:crossing

is nc¡rmally rare, but can result in at l.east parLialli' f crrile irybricls.

Secale consists of both annual and pcrennial species. Cull-i.¡ated rye

Ä Class Ífica tion

lìye b elongs to

genus, Seca1e and is

LITEfu\TUIì]J RNV t[I.J

r1-^ ^--^^,. Ë-,-{ 1,, .^-^-{..^^-. T&Lrlc órdÞÞ rdulrr), uLdr¡rLllsds. rL

species S. cercal-c. The genus

is a ncrnbcr of. the

Secaie 1,. v¡hich

R57 nf Fh!f, 11/ô

'í rnnrrì1¡êmrrrì I,¡nâ

grains (Bustruk,

ô1-- rvÊ r¡¡rip'-ioq_J _

ís of rhe snri np or fa11 sovm annu¿i1. 1n Canada. ¡l¡orrr

glo\lrn is fall rye (Carrnichael and h*orn.an, f 970) "

Considerably less effort has bet:n expended in thc

devcl-opnrent of rye varÍetíes than c¡í rnost other cere¿rl

1976). As a result there are rel.atively lower numbers

t¡hen ,'omn¡rod io r¡heat or most other cet.eals.

lì r'ìrjoirr.rn'l fl¿norrnhjc llierrih"ri^- ^F l).'-U. vlI6ltt clttU uLv{iraHrraU urr(-r ruULlUrl V! r\.yç

To determine or hypothesÍze t])e origin of evolution of a plant

soocies cen he ¿ lone- te-dious Dr:ocess, Secal-e cereale L" tras been no

exception, but there is nor*'genei:a1 ag,reemerlt with tìre Ìr1'pothesj.s of

VavÍ1ov (f917, L926) that cu1ti.¡ated varieties of r¡'s orÍ.gin:rted f rom

..veedy for¡ls and Lhat thesc: weedy forlns \r'€r€ câriied to thc northei:n regions

ancl higher al-titudes rvith tl-re maj.n crops ol'wheat anci bariey (Khush,

1963). t^Jtieat and barley wertr weakerrecl b¡r the iov,'er f emper¿ltures aû(l

higher preci.pi t.ation but rye, once a \{cred, gainecl the upirer hanci ancl

through nutatiorr and 1ìunìan sel.ectj<¡n was furli.rer impr:oved,
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lìye entered northern Europe pr:oì>ab1y beti.-een 2,000 to 2,500 ts. C.

so that its fir:st domesticalion must trave occurred somer¿hat earlier; 1-hat

is bet\nrcen 2,500 Lo 3,000 B.C. (Khush, 1963). Northern [uropean rye

,,-.^r..^1r,, ^,.-^^r fhrOllç'hOlll môqi ^F fr,,r^yró ãñ,1 r.r- c.,^11,. L-rrrc¡hf fnórduudfr) ùlrlsdu -, U! LtlILJl/ç dltu wdò EVgItLUdJ.Iy UrL-o..-

North Ämerica and i;estern South America with Ehe settli.ng of these areas

by Europr-i.rns in the 16th ar-rcl 1.7 th cen turies (Bushuk, 1.97 6) ,

C. Produc ti.on Trends

The area of rye prociuction in El're r*'orld has cleclined from an average-

cf 27.8 mill:ion hecrares frorn 1961-6-5 to 13.9 uriltion in 1977 (t'.4.0.,

I977). This r:eÐresents ¿t 507. decline of lanci area used for the productj.on

o1. rye. Älthough tiìere iras been a subs t.1rÌtial decrease ín l¿¡nd under

rye cr-r1[ivation, production has dropped by merelv 302 frorn 33.8 melric

tonrles to 2 3 . 3 me tric tonrres .

The marked decline in area under rye cultivation has been offset-

to ¿r l-imj ted degree by yield increases. From a period of 1963 yields

ir-icreased annually through io 1973 where the highesr yÍeld figure of,

;rpproximaccly 1,874 \cg/HA was recorded r¿hich represents a 62"/" increase

duri.ng this time span. Tl-ris substantj.al incre¿rse was achieved through

improvement of agronomic practices, especj.a1ly ín tÌre. use of chemical.

fertili.zers and crop rol-alion and through improvement of varieties and

el-imj.nation of the use of low f ertility land (Bushuk , L97 6) . S j.nce

I973, a slight cìecrease in averagc yield has occurred, most like1¡,dLrE

to climatic condiEions.

Rye ranks eighth in production relative to other: major cereal c-rops

(F.,\.O., I97 l). Its production is abouI one-twelf th that of v¡heat.

lfìre ten leading rye pr:oducing cor-rntries ín L977 are given in llab1e 1.

Poland, tl're second largest producer of rye, most of rn¡hich is fall rye, is

one of the few countries where the rye acreage sf-í11 exceeds that of



Coun t ry

lt q q T)

Poland

West Germany

Eas t. Germany

Czechos lovakia

Ti.rrkey

U.S ,A.

Canada

l-rance

TABLE 1

Pr.,r l)r,'rlr,¡'ri.'- 1.,- l.^"'rt-rí /\..1\ts ! !vuuLLt.L,¡¡ u\ vuut¡L!IUÞ

1000 MT

8 ,47l.

6 ,200

'/ 5îR

1, 500

870

775

4'32

392

'37 ()

Z ol 'ïotaf

26 .7

'ìn o

6.5

J.I

'to

11

1.6

Source: (F.,4.0. , 7971)
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wircat (Carmicheal arrcl N*orman, 1970),

D, _Uses of Rye and InternationlLl::jqg

Tìre ma-j or use of rye has a li.'ays been tha t of bre¡rcl nraking, ancl 1t

ranks second Lo r^;heaL for this purpor;c., (schaben, L94B; iìunterr, ì950;

tsusl-ruk , 197 6). Hor,;ever, in Canada, on11, one quarter cf tlìe r)'e crop is

used for bread making, while app::oxirnately one-third is used by ciistlllers

f or thc Irroduction of rye whislley. The rernaindcr ol thc ryrr grain is

used for lives[ock feed or e:*ported.

Unlike r¿heat, r+hich enters internaIional trac]e i,n large quantir-ies,

ttre movement of rye in trade betr,,een nations is ¡:elatively sma1l,

beirrg only approximately 27" of the total production and j,s limited

chiefly to the quantities needed to cover occasÍonal clefÍcíts ín countries

whicli âre themselves large proclucers (F.4.0., 1977), This was the case

in 1977 r^¡hen the u.s.s.R. and Polancl , tire two largest produccrs, rvere

rhc largest iml)orters of rye. lfarry Eur:opean countries f requentl.y j-nrprort

an<1 cxporL rve at- the same time, eitlicr importing high qualÍ ty ryc f or

breacl making and exporting lower quali.ty grain fol fered, or occasionalll'

importing feed rye and exporting bread rye (Schaben, i94B).

Canada, the eighth largest producer ín L977 ç'as the largest exporEer

of rye.

E. Canad1an SituaIion

In lrrestern Cauada, ry€ ranks s ixth and seventh n¿¡ tional j-y, among

nrajor cereals in arcas under production (Table 2), makì_ng up only 27(

c¡f that of tire wheat production in Llestern Canada.

0f the 392,000,000 kg of rye procluced in Canada in I97 t-, over BLZ

rvas grown in tire Prairie Pr:ovinces (Tab1e 3) . Saskatchewan, i\lberta 
o

ancl }I¿rnitoba r,¡ere the largest producers of rye: in 1977 making up 35,29
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IA D-LC J

Provincí¿r1 Prt.¡ciuc l-ion of Rye
ii-r Canada f rorn 1972 and 1977

1.97 2

105,000
1 ,140

Lfg , 000

81,000
1,480

119 , 000

32,000
l- 

" 
410

46,000

20, 000
i, 900

3B,000

800
1,380
1, 000

400
l, BB0

760

L97 7

SAS h'ATCI'1ll\r'¿\N

Area (HA)
Yield (ke/tLr)
Procluc tion ( 1000 kg )

ALBERTA
Area (HA)
Yield (kclH¡)
Production (i000

MA}IITOB¡,
,fr*. Cnfl
Yield (hglu¡)
Production (1000

ONTA,RTO

KO ì

91,000
1,520

138,ooo

71,000
1, 610

114,000

36,000
l,BBo

69,000

16,593
1,950

32,000

4,ooo
1, 560
6,000

2 
' 

¿'00

1 ,880
1+,600

ke)

l\rea (HA)
Yield (kg/ual
Pr:oductj,on (1000 k-g)

QUEI]EC
Area (HA)
Yield (kglHa)
Pr:oducrion (1000 hg)

BIì]TISH CO],UMBIA
At.* (HrÐ 

-
Yield (kg/u,r)
Production (1000 kg)

Source: F.4.0. (I971) 
"
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D,,^ .,^,,-.1 1,, -Þ^-l- ,- --..1r\Js uÞ(rdLt) ÞLdrluÞ ÞL!(ill5(;r tttt(t ta1ler tharr oats and barl,ey. Un

fertile soils i.t can grol/ five feet tall or more. The stem terminates

t^/itlì a head or spil<e. Its roots branch in many directíons ancl can go as

-1..^,. -^ ^{-" ç^.-Èussl, dÞ ùaÁ rEEL,

Currentll', intensive rye cult lvaticn is usually ci¡nf ined Lretween

the 1Bo and 20o C isotherms of the northe rn hemisphei:e. iìye is cultivated

intensively wirere the annual rainfall is 500-1000 mm. but has been

gror^/n in areas betr,¡een a rainiall range of 100 to 1200 mm. /yr. (S zasz )

L962). Tt is a coc-rl weather pJant, not as wefl aclaptecl to either clrv

or moi.st heat as oats and barley.

Onc of the major advantages or fall r1'e is ch¿rI it can be gror.:n

Ín areas of llestern Canada ruhere the prospect of growing winter ivheat

is too great a risk due to severe winters. Since Ít can be sown in the

fall, it tal<es advantage of the early sprirrg moisture and can bc harvested

earlier than sprír1g so\,rn crops, helping to distribute farm v¡ork rnore

evenly.

Rye can also be gro\^/rl on poorer soils than any o ther grai n crop .

Soíls 1(\o rìoor f'of fve afe penefallV ItOt USed fcl¡ nrnn nrnrl¡'ni-irrr¡. 1t-or rye are generally Irot- used for-

c¡rn also be grorvn successf u1ly irnder d-is tinc tly acid soÍ1 condi Li ons ,

but on the othe-r hand, a fairTy iiÍgh degree of alkolinity is not harmful

to the crop (Schaben, 1948; llunter, 1950). Rye produces lretter: on light

1o¿rmss and sand¡r sof.ì \ülÌcn corn¡;ared to bar:1ey, vrheal, or oats, It is

more tolcrant of dry soils than of \.ret, poorly dr;rJ ned si.>i1s (Br j ggle,19-59)

Fer+er: diseases and insects attack rye than attack other cereals
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(Schaben, 1948; 13riggte, 1959)

G. NUL ri L ivc Valuc of iìvct

I'he chemical anarysis of r:ye in compnrison to otrrer cereals rs
given in Tab'le 4 ' Langborg llarrsen et al . (rg76) also compared the apparent
digestibiljties of protein, carbohydrate, and fat of trrese fíve grains
using pigs as the test animar (Tabre 4). Based on these::esurts, the
ntetaboli z¿rbler energy values of rye coÌnpare well ç'ith those of wherar,

maize, and sorghum.

The coefficients of apparent cligestÍbi1it1, of tìry mâtter wer hj.gher

for rye tlran for barley (Friencl ¡,r¡lcl I{aclntyre, 1969; Snirh, I978). Smith

(1978) ¿i1so fourrd tir¿:t rye had a greater energy ciÍgestibilir),, than bar:1ey

--85 ' 0 versus 80.22- Friend arrd llacrL'rtyre (1969) nored rhat rhe crude

protei.n of rye rvas slighrry more diges tible rrran rhar of barrey (g4 . 5

versLrs 82 . LZ) 
^

Eggum (19il) fou'd the proteirr quality'f rrarley, oats, ancl rye Io
be very much the same r.,¡hen f ecl to pigs . He f ou'd r^¡heat, maize, and

sorgirun to have a lorver biological value since they were 1or¿er in lysine,
the most limiting amino acid. Biological value (8.v.) for barley was

calculated at 80.8, 79.7 for rye, 76.4 for oats, and only lI.2 ior
wheat ' Ìrriend and }facrr-rtyre (1969) and Surich (1978) f ouncl 1irtle dÍf f er-
ence ln percentage .itr:ogen retention rvhen pigs rvere fed rye or barley,

Knipel (1969) ind j,catecl tlra t r1,e when f ed to rats had a higher
proreín eff:iciency ratio (p.E.R") that r,¡heat. Zhmakina et al . (rg77)
obt¿rine,d similar res'l-ts with r-¿rts reporting p.E.R. valres of L.61

for rye and 0.99 for wheat.

Tlieref ore, tltese digestibility ancÌ utilÍzatron studies compai::Lng

rre r bar:1ey and r,¡heat, clear-11, cJemons trate that L:r.¡ered dlge .stibirity
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llable 4

Chcmica L Cc;rnposicion (li ot dr:l'

]I

niatter) of five cei:e¿ì1 graÍirs aud
exireriments r¿ith pigs.

Vd LÞ

Whea t

|fa Í ze

Sor:ghun

lì.ye

0a ts

I^Jh e¿r t

l|aíze

Çr¡rohtrm

Iì-ve

14.0

14"8

10. 7

11.0

11" 2

G. E_. _

/, <)

4 .39

4 .46

4 .40

4.36

Pr<¡ tein F'a t Crude Fiber NFE Starch

5.0

1-I

4. .9

1R

)7

a)

2.6

)7

2.6

2.6

69,1 55 "2

78 .0 64 .r

80.1 72.6

80.3 71.7

81. 4 64 .2

ia

1B

76

70

BO

100

100

100

100

100

r.,'t lì

3. t7

3.73

3.78

-\ "7 .)

3.61

67

<o

q1

öz

o/,

o ./,

oq

93

Dic'ccf i,lri I i rrr

18

21

53

91

?'ì

G .ll .= Cross Energy

M.E"= Iletabolizable energy

I\r tsF= N1 rr¡roôñ rree eXtI.ACt

Sr)urce: Langltorg Hansen et al ., (L976)
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is not the limiting factor since the apparent cligesf ibil i t-y oi clr:y matrer

¿lnci crude protein was highest for rye r,rhile nitrogen-rctenii_on was

slnilar for r,ve and barley.

It is well knor'vn that genetic as r¿ell. as envrronn'rental- factors

influence anino acid composj-tion ånd pr:otein quality of grain. protein

contents ranging betru'een 6.5 and r4.sia have been reported f or rye, the

higher values usually being obtained un<jer North Ame::ican conclitÍons

of cul.tivation where nitrogen fertilizer applications are generally

liigher (Kent-Jones anci Amos, 1967). Although, Ín nrany cases the lever
of crude protein in rye equals that of r.,heaE, rye protein contains litt1e
gluten' the elastic and distensibJ-e substance, inrportant in making bread

f rom wheat, which is f ormecl as a complex of the ti^¡o i)rote j_ns, gliaclin

arnci glutenin in the presence of wat€Ìr (lÌunrer" _ig5ü)" T.he proIe.1. of

rye cont¿ìins gliadin but l_irt1e glutenln and therefore, its ability
to retaj'n gases i.s more limited. Even thougl-r tl.re ¡rutritive r; r.ra1i.ty 6f

r.ye bread may equal of exceecl rhat of rvheat, ít has a clistÍnct sour

taste, is f latter and is not ;rs p-r6¡sus as rvheat breacì.

Rye dÍffers fron rvheat, barley, and most other cereals i¡ h¿vi¡g a

ccntparatively higher Proportion of \ùater and salt soluble pr:oteí¡s, both

of i¡hich have an improved content of the essential amino ilcici, lysi.e.
In a review, Sauer (I976) índicates lysine and theronine to be rhe first
and second.l imiti,ng amino acicls respectively for barley, oats, riccr,

ryê, tr:ltica-Le and i¿1reat rvhen these cereals were f ed to pigs and rats.
llhe amino acid cornpositj.on of rye protein is claimed to be r:utritionaJ_ly

supei-ior to tÌlât of rnost cereals (13ushuk, \91 6). This is ciue, Ín parr,

to tlie frigher Proportion of ì.ys jne and Ihr:e.onine r¿]rich is f ound in rye

(Tab1e 5).

The mlneral and vitamirr ccrnposiiion of rye coapares f avourably
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Tabie 5

Average essenIia1 amino acid content of ryn, tri-L.ir:¿l]e, ilnd rvhe¿rt
rq .l nfr-rrrniñôrì 1-\tLs*,rlrsu u) ion-exchange chl:crrnatographye (gm. of amj,no acict per
i00gm. of Iota] rriLrogen; ranB(:s ellcounterecl in the 1j.fci:¿rti-rre in
par:entheses).

Anino Acid

Ly s ine

Tl.rreonine

Arginine

Hls tidi,ne

Isoleuci ne

Leuc inc

Ifethion i¡re

Ph eny la 1an i ne

Tryp tophan

Valine

Rye

2I.2
(l5. r-28..1)

20.9
(19.1-23 

" 1)

28 .6
(18.4-34 ,4)

13.8
(12 " 5-16. s)

2r.9
(20.0-24.2)

38.5
(36.1-¿+0"6)

¿¡I

( 5.9-18.1)

27 .6
(2s .0-30 .0)

4.6
( 3"4-B.B)

29.1
(20 .6-34 .3)

17 .9
(r3.1-24.9)

IR ?

(L4.8-22.2)

28.B
(23.4-34.4)

14.3
(12.s-16.3)

20 .4
(iB. B-21.4)

4r.7
(37.1-45.0)

9.4
( 6.3-1s.6)

28.2
(23.4-33. E)

6.8
( s.1-13.6)

27 .6
(22 .8-'32 . s)

'f r i ri c.l.b (Ig72.-7 3) Hhear

ro Á

L9.6

38.2

13. 3

1R 7

45.A

6.0

28 .6

6.3

24.2

oSo,lt.": l'oocl ancl Agriculture Organizatior-r ( Lgl0) via Hulse and LaÍng
(r97 4) .

h"Average of data for three advanced tríticales produced at CIlOffT, Ilexico
in 197 2-1913 .

Source: Bushuk, (1976) 
"
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v¡ith that of the other cereal grains. Levels of niacin in rye are lor,¡er

than that found in other cereals. l,iojiusiak (I974) reporteC that nicotinic

acid contained in rye is assímil-able by rats to a small- degree, the valucs

rarrgillg f rorn 11.9 to 35 .07". Since cost of nrineral and r,¡itamin supplenent-

ation js relatively smal1 r+hen cc;rnparecì Lo other constituenLs of chc dict,

t heir c()nlr)()si rion ín (.rrreâl pr¡ins Ís nof- o1' qreâL concern.

Usc of Rve in Lívestock and Poultrv Rations

(a) General

Researcli donc in the thirIies ruith Iivestock and poult-rv indi-cated

chac rye t,¡as not as palatabl-c as other grairrs. Feeding rccommcndations

t-'ilil the vat:i.ous species suggested tirat ryc shorrld not nakc rip nrore than

3Ai(, of nos t rations i. e. it should be m'ixed r'¡irh other sraiÌrs . Tlie

t)rofìetlcp of e,"oot in rve in varving âmi)rìnFs ulldorr'lrtprìlv cnnrìi rinngjLL\¡Á]

these recommendations, but in a number of cases, v;here apl)arently loruer

.lcvcls of cr:got \,rerc prcsent, palaiability problerns still ¡:emained. In

the ma [erial reviewed here , the emphas is r.¡il1 be on the research cla t¿r

of rhe past 20 years.

(b) Swlne

In order to reduce dustiness and to provide diet.s viith gross energy

levels equal to Ehose of maize díets, Hale et af. (L961) added 2"57

tallotv to dicts r.'here rye cornpletely subsLituted maize. P.igs iud rye

dÍcts r,.¡ith or r+itlrout added fat grcrv nrore slorvly (approximatcly 10-I5Z)

¡lrd r-ecu í rcrì mrlro f ¡'cd f o t'¡rodr¡cc a l<i I oFrâm of 'l ivo urni rrl) í- o;ì in tlian-_'1-^- sab,¡L Õs¡.rr

rrioe farl mrizn hased diets. Hale eL al. (1967), fherefore co¡cluded Lhatt-' Ò* _

r:ye is r.¡orth only 78 to 807. as much as maize r+hen used as tÌìe only grain

in a r^¡e1l fortificd, l-6"/" protein dj.ct fed to qrorving - finishing pÍgs

(i0-90 1g). In contrasl Lo these results, Daníelson (L972) fed rye, Ín
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meal form, at levels up to 60I in replacement of: corn for growing,-

f inishing pigs '.uithout any deci:t:ase in growth rate or f eccì ef f ícl ency.

Cotrtrary ro earlicr reports that rye should noi- rlrake up rnore Lhan

301l of tl're ration" Boi¿land (1966) inclicated tirat the rate of sain r¡as

rrot- af f ec ted by the addition of 25 or 502 rye, ín r:eplacement f or

barÌey aud wheat, to ratíons fed as a mash. Rye was found to be supcr:iot:

to barley but inferj.or to r,¡he¿¡t wi th rega¡:d ûo gain and f eed ef f icÍency

and it lù¿ts suggested that ergot-free rye can be utilized satisfactorily

up Lo fevels as high as 502 of Che tolel balanced râtion for markef njps

above 25 kg in r"'eigh c . At level s as high as 65"/", smÍ th (r 9 78) f ound

ground r)'e to be superior to barle¡r in performance tvhcn ted to pigs in

the 28-63 kg range.

It appears the inclusion of rve in ratlons rjoes ¡ot a.ffect carcass

traiLs (Bor^'land, 1966; Johnston eL a1. 19j6). Joirnsron et al. (Lgi6)

c:ompared the feeding value of six fccd grains (corn, ryë, \t,heat, triticale"

barley and miJ.o), No statÍstical di.fferences r.rere found belr.,een the six

grain ra[ions for feed conversion, rate of gain, slaughter weighL, or

various carcass traits associated with carcass conposj_tion.

conversery, from a revier+ of literature, LIÍeringa (J961) reported

that the recorunended maximum ievels oÍ rye useci for pigs were 302 in diets

for olcier p:i-gs, 15% for pigs weÍghing 30-50 kg and ühat Ì1o rye be used

for pig,lets or sows. l{ieringa (I967) ¿rlso obtaincd lor¡cr gror\rtlì i:ates

(72"1) i¡r mash diets containing,502 rye r,rhen cornpared to diets containing

502 barley rviren fed to pigs 16*30 kg of rveighr.

Ìrrie¡rd and Maclntyre (1969) reported tha I che i,nclusion of 602 rve

in grorving pic r:aLions reducecl ral--e of gaj-n morcr in gilts thar-r in

b¿rrrows. rnclusion of 302 and 607, rye in replacemcnt for barrey Ín

rations resul-ted in clecreased ieed i.ntake and theref ore ior¡er qains.
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Very little r.rork has been cclnciucted r,'ith rye in diets: for: gestating

or lactâting sows" It is knor¿n tirat rye r.rith high levels of ergot shoulrl

not be icd to gestating sows. Although lrtieringa (L967 ) suggesrecl thar

rye sliould not be fed to sows, Delwiche et a1. (1940) recomnended that

bred sorv diets could include up to 402 rye. Trials clone at the University

of Manitob¿l (1978- unpuìrlished data) found that gestaiing sor,rs on restr-'ictecl

diets comsumed pelleted rye diets as rse11 as perleterÌ barley diets.

DjgcstibiLíty cocfficients of drv mâfr('r anrì crrrde nrofèin v;orc hic'irer for

rye. DurÍ-ng lactation, research at the Univei:sity of }lanitoba (i978 -

unpubllshed data) found that lactating sows fed rye as the sole cereal-

gra'in consumed slighlllz less feed than those on a bariey - basecl

ration. Growth of pigJ.ets on sows during a 21 day test pericd fecl

pelleted rye v,'er:e slightly inf erior to those f eci barltly sutge st ing a

l.t-.wer mi.1k production f rom sor,;s f e<1 rye diets.

(c) Poultry

Proudf oo t: (I977) indicated that up tc-r l07J grouncl ri'c as a replaccment

[,-lr gr:ound whe¿rt may lcad to eitlrer an equivalent or fìui)erior pcrforma¡cc

i'rith gr:owing chicks. Associatcd with the f ee<ling of ryc in thc mash f orm

at levels of 15% or greater i.¿as the presence of feed accumulation on the

beaks and "sticky fecestr r¿hich tended to accumulate on the toes of the

chickens (lla1pin, 1936; Smith and MacTntyre, 1960; lforan et al., 1970;

Finzi et al., L97I: Proudfoot, 1977; and Wagner and Thomas, l.978ab). In

nlos t cases the m¿rterial had to be r:emoved so tire mobility of the chiclr

ldas not hampered. Higher mortal-ity rates r,rere reported by Hi:r1pin (1936)

but not by Proudfoot r¿hen ground rye was fed.

Þlature roosters utilized pe1.l-erted r1'e inore efficiently than chicks

(7-L2 days of age) according ro lloran er af. (f969).

Snrith and Maclntyre (l-960) su1;porred the f¿¡ct rh;rt irp to 607 rye
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r,r¿1y be sâf ely f ed to grovring ctrickens if the entire ration is pel1eted. In

¿ìgrc¡ltnent r"ith tliese d:lta, Ì{or¿in et a1. (f969) found th¿lt additions of

64'/" rye j-n place of co¡n sliou¡ed ¿r ciranatic decrease in growth rate which

r.'ns lergely overcomc b¡i pel lctirig, Tlre large imp::ovcnrcnt \.'¿ts ¡lmost

ruholly attrÍbuted to tire overconr-ng of thc pfoble:n of feed ¿rccunulation

on tlie beaks, howevcr, Ehe problems of feces still cxisteC.

I{agrrer ancl Thomas (19784 ) f cund Ehat day old cli j,cks f ecl 55I rye

shotved an aclaptive respolise ¡rfter about eight days. Sir:cc: the cdaptatjon

or-crrrrr'rl ônlv in the ChiCkS nOL s¡1nnl¡'montcd r^rifh arrtihinf ír-s- fl¡.Lu vrrf,J rr¡ Lll€ CII-LCKS IIOL -*r *.ley

suggested tilat ttre aciaptatio:r r¿as <iue to cìianges in thc gut- population.

ft has been reportcd by m¿rny rescarchers that che growth depressi.on in

chicks f ed a largc pel:ccntage of t:i'e, i s largely overt:ome by lirocaine

penicill.in or: by other antibic¡tics (Ilacr\u1if f e and }fcGinnjs, 1971;

Fernandez et aì-", 1973 a,b; Ferndandez et aI . L9l 4: Patel and llcGÍn¡is,

I976; and Misir, I97l). Improvement in the groivth of ciricks fed 552

r1'c cl icts containing antibioric sup¡l-LcrnenLs sllow Lllat tlrc dcprcssirtn

olllerrvjs(ì noûcd, suggests ¿l LoxÍn in rye is not involv,,'d (i,Jagucr and

'Lhonas, I978a). Ilisir (L977 ) reported that tl're detrimental effr:cts of

rye can be min i-mized by supplementing the diet v¡ j-th 160 mg/kg procaÍne

penicillin ¿rnd a level of good quality protein which exceeded the N.R.C.

protein requirement by 37.

Removal of r,¡ater soluble fl.actions of rye gave a significarrt

improvement in chick grorvth and Íeed efficiency (llacAuliffe and

--a^-ì\1"GÍnnis , I9lI; Lucas , 1.973; Misir , 19"Ì7 ; and Misir aircl llarc¡uardt, 1978b) .

It has been suggested that [he v,'a tcr soluble pentosans of rye lead to

Íttcreascs ín penicillin sensitíve, sporef or-ming organ j sr¡.s r.;hich produce

large amounts of g¡s (CO2 aitd some IriH3) and butyric ac-id ferncntativell'

r:esu,.ì.Iing in clecre¡,rsecl fccci j.nL¿ilie ¿¡ncl hence decreasec] t{¿ìinr; (['J;rgircr irnd

Thomas, 1978b) 
"
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Hal-pin et a1. (1936), atternpted to determine the effect of feeclir-rg

rye to laying hens in mash f orn, at levels of 15, 30, ¿,.nð, 452 of the

diet, :rs a repiaccmenL for: corn. Egg procluction was simil¿lr for all

groups. The fertirlty and hatchal¡iliry of eggs from all groups !¡ere

satisf actory. ìufore recently, Fernandez et a1. (l973) rcporteci that rye

replacing corn and i,rheat at ¿l ,l.evel ol 802 in the cijct causecl a shai:p

decline in egg prociuctíon, f ollov¡ecÌ b-v a subsequerìt partial recover)¡,

indj-cating a toxic effect rather than a nutrient deficiency (Ferna¡dez

et al ., l-973c), iohieh does not agree r¿ith the later results of l^Iagner

ancl Thomas (1978) ruho suggest a toxic effect is not the cause of the

¡roor perf ormance associated r";icir rye in chick <ìiecs 
"

(d) Ruminants

Baker et a1" (1935) reported that f inishing calves consumecl anci s¿rined

aLmctst as rnuch r¡hen fed grouncl rye ccmpared to cattle fed qrouncl corn

¿rnd r.¡heiat, buL the rye f er-1 calves, lacked f ini s1r. Later resuli-s

ob[¿rÍ¡recl by I,Jinter: (r975) in<ìicatt: tir¿rt up to 602 rye graÍn c;rn 5e usecl

Ín high ener:gy rations f or steer calves. There \.{ere e.sserrtially no

effects on feed consumption, rveíghl gains, or feecl efficiency of the

steers ¿rncl the rye grain had a feedlng value at 1east equal to thac

of rhe barlev it replaced. Feeding r)¡e to fattening lambs has prodrrced

as good results as wheat or barley (Morrison, 1969).

culfison (1975) r:eported that leve1s of rye as high as 45% of the

c:oncentra te may be f ed to dairy cows r.¿ithout decreasing perf ormance .

I. Anti - Nutritional Factors in Rye

(a) Ergor

I t is nor,r generally urrders tooci tha t levels of ergo I exceedÍng 0.17.

in the dÍ-et may prove to be detrimental to the performarlc.e of ¿inim¿rl-s.
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Ergot, rvhich ínf ects the f 1or"'er ancl re¡rlaces kernels r+ith har¿, seed-
lilte f u.gus l¡odies callecl sclerotia is f ounc rnore of ten in rye than in
enJ/ other cerea-1 graÍn. Er:got scl,crotia contain ser¡er¿:,1 alkaloids thac
c¿ìuse poÍr;o'Íng i-' hunrans, anirnais. :.rucr bii:ds (seamar:r, .r g7l ) . Ergot

lloisorring h¿rs occurred in ¡nan j.n various parts of Il.rc r,,¡or.l<1 , esPecially
rvherc rye bread i.s a prominent p;rrt of the cl iet (lle11 ancl \¡aüterpool,
1952) ' species and regional v¿rr j.¿rt ions observed jn tLre signs cf er:gotism

in domes tic ani'ma1s may depend on tlìe alkaloicis prociucerl and cln their
r:espective concentrâtions (Burfening, Igl3) .

comparisons betrreen differ:e't studies are difficult.s-i nce man)¡

rcsearchers failed to determine the 1eve1s of pharmacologir:a11y active
subs tances in the ergot used . It is i-mportant to knor,¡ the amount and

type of alkaloids present in ergot wrren attenpting tc assess the sig_
nificance of this rnaterial as a mycotoxic agent of potential. da.ger
lo animals in all- stages of production" until more precise evicjence is
clbtaincd, er8ot should .stit1 be regarclecl as a potential danger to gror,,j-ng

p j-gs and to soids during midcll-e and la te pregnancy .

Tt¡o types of ergotism exist, chronic an.l acutcl . chro' j c ergotism
1s the resul-t of continual ingesti.on of sma1l amounls of ei:got for long
periods of ti¡ne ç'hile acuIe ergotism j_s causecl by I arge arnounts of er:got

consumed in a short Èíme. More emphasis has been placecl on chronic
erErotisn si¡ice many cercìa1 grains, especia1.11, r1,e, contain srna1l

percentag,es of ergot. The curunul ¿-riive ef f ects of cont.inueri eating of
snal-1 amounts of er:got sclerotia usuarly causes Lhe capillar:Íes to
contract. The result is a dir.rini¡;rred brood supply to the linibs, taí.1 ,

and e'ers (parts of the ìrody t-o be first affected) resulti.g in 1c;ss of
the extrenrities (Bezeau, Ig66; Searnan, :_97L; anC Burfening, Ig73).
Â'i-ilrals Le'd to experience rameness as trìe condi.t1on r..,orsens,
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Effects of ergot in'hen ingested by reproducing animals inclucie

incr:eased abortions, reduced vitalitl' of the young, and decreasecj r:r

tninim¿r.l millc production. These svml)toms are more prorìounceci in mares,

sows, and er+es (Seaman, l97I: ßurfening, 1973).

Iìrjcnd ancì Mircrntyr:e (1969) found tlrat ieeding of No.3 gr;.rcìe rye

(0.207 erSot) to gror+ing p jgs causcd ¿ì greaLer recluction i.n r,'c j-ght gains

âs compared to that of No"2 rye (0.03ta ergot). Further trial,s done in

1970 by the sane t',./o reseai:cher-s dernor-lstrated f.hac weigh t gai.ns cìecreaseci

as the level of ergo L increased f rom 0 "57" to 2.0'Á. Nitr:ogen retention

values for the control diets were Ìrigher rhan for pigs fed CÍets containi¡g

0.rc"/" ergot. Similar resu,Lts v:ere obtained by irhitternore et a1. (1976)

rvhen they f ed r¡heat r,/ith 102 ergoL (containing 0.312 tota-l alkaloicls),

increased uri,narv êvcrêrinn nl'nitrogen rc,st_iltecl , in iess reCained

nitrogen. However, in a later experiment (r977 ) they found 0.52 ergoc,

a.lstt tu'ith 0"3li! alkal.oids, decreased uriuary nitroge:n lc¡s;ses and inrproved

1.he efficicncy of nitrogcn ref-cntí.on.

Noi:dskog and clark (1945) found tliat prolonged fcecing of barley

ergot as 0. 5"1 of the cl iet to sor+s dur jng tìre rater stages of pregnancy

caused agalactia and productíon of weak pigl ets of 1oi,' birth r,.reiglit, all

of ruhich died shorf lv :Fror h'i rtþ. This is not in agreement with BaÍley

et a1. (1973) r.rho reported n6 dif f erences in birth weighL of yorrng

fr:om sows fed control- or an ergot ration. Campbell and Burfening (I972)

f ound f eeding ergot to f emal-e mice at a 0.53% level resulted in a iov¡c¿r

Pï egn.rncy rate (94 vs . 722 f or the control and ergot ratior-rs, respect-

ively) and also a reduction in postimplantation embryonic s;urviva.l-

rate (96.4 r's. 79.0"A for control versus the ergot ration). Bailey et al.

(1"91 3) rcported the ergot treatment (0.25"Á ergoEamine) d jd noL inEer:f ere

ru-ith mainl-cnarìc(ì of pregnancy in sorüse neither did ttrel'have ant/ ¿alys¡ss
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effects on blastocyst implantation or on orBan rveigh'cs of ernbr:yos (at day

'ìll:frêr nrêon¡..r¡l

b) Alkyf Iìesorcinols

iìye is particularll' rich irr 5-a1k1'1 resorcinols (Wieringa , 1967; I'lunck,

L969; Evans et al., I9l3; Verdeal and Lorenz, L977) which is toxic tc animals.

Tabl e 6 shor,+s Ehat rye, conpare<ì to wheat, can conta:i.r-t morc than tr¡ice

¿rs muclt alÌ<y1 resorc'.inols. Cons-iderable rrariations exist in alkyl resorcinols

COntent within gr'no1â alm,rloc nf fye and alSO betro'een Var:i.OUS r¡af_letieS

(lllierlnga , 7967; Evans et a1 . 7913) . Verdeal and Lorenz (I97i) reportecl

thaL br¿:n contained the highest l-evel of alkylre-sorcinols, shorts contained

intermediate anourìts, while flour contaíned relativel./ loiv values. For

example rye bran, shorts, and flour contained 0.19, 0.I?, and 0.032 alkyl

rcsorcíno1s, respectíve1y.

(c) Pentosans

Contrary to Wieringa (L967 ) and l'funck (1969) , Zillman (-1973) obtai¡eci

rtrsults suggesting that the alky1 resorcinols content of the grain per

se is not detrimental to feed intake or growth raLe of gror+ing rnice arrd

tlìat the fceding value of rye ís superior to chat of wheat. Fernandez et

a1. (1973a) and l'fisir and lularquardt (1978a) al so reported that the growth

depressi-ng ef f ect of rye \^/as not due to alkylresol cinols .

l1;rr:c¡uardt (1979) reported that the depressing factor iri 11'e is stable

(not 3If cctecl by heating), present irr bran or f iour, and is parti.rlly r+ate::

cxtrac table . Sincc the gro\^iIh depress ing f act<lr of rye \{ras presL'nt -i n bran,

f I our and mi<-1d1Íugs , alkylresorcinols rvere ruled out since they are primaríly

loc¿Ìted in t-llc bran ¿rnd germ f ractions (|lj-sir and Harquai:d t , 1978a) " lfis j_r

and llarquardt (1978b) hypothesized that the growth depressing facror.Lrì rye

(be1ir:ved to be pentosans) interf ered with the digestibi.lÍty of nutr.lents,

nni...rLlr'nzn¡n'in aS Well aS tlìe ¡hsornfion nf, (¡J wLrr (Lr Lrrç cluJvtlrLj-v¡t ur
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Table 6

Relative Amounts of ,\lkyl Iìesorcinols
Present in Rye, i{iieaL, and Triticaler

L,É L Ëd J.

Iìye (nrean and range )

i{heat (mean aircl range.)

llrit icale (nrcrrn and rauge)

Numl¡er of Varjeties -.!!þ1 Resorcínol.s (units)

15

1B

l9

r61 (r29-L92)

69 (56- 7 9)

97 (18-L24)

LSur.r.""r: |lunck (Ig72) via llushul<. (f 976) .
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amino acids from Ehe gut. llarquarcit (1979) suggested the folloüing mode

of action' Pentosans, being viscous, recluce t-iÌe rar,e of iaixing in ¡he- g,astro-

in[estinal tract rvhich causes a decreased rate of ctigestion of nutrients

¿rnd/or a reduced raLe of absorption. This resul-ts in increased cornpetiEion

for nutr:Íents by niicroflora, in tiie lclrue:: portion of tire gastroiDtesfinal

trac t, vrhich can be overcoflìe by :rn t j.biotics.

The adverse ef f ects of tire r-rtilizaticn of rye cân be attributecl - in

Part' to a cìecrease in availability of a11 nutrients, especial1y amino

acids and to a lesser extent f at. Âithough pento.s¿1ns (arabinr:ses ancl

xyloses) are believed lo be a maior ccrnfrihrrfôr r:o this decrease in

avaÍlabi1ity, orher f actors are pre sunre<ì to be í.nvo1ved.

(d) Other Anti-nutritiona j_ Factors

Trypsin inhibi tors har¡e also been f ouncj to occrrr i.n r.ve (poianowski, 1968 ;

I'likola and Kir:s i ' I972) . T'hese compourrds, r^rhich occur mainly Ín the endosperm,

c-aused ¿ì great-er inhibition of tryos i¡l tiran that of tlte cornpouncls f ound in

rvheat and barley. Chymotrypsin inhÍbitor:s have also ìree¡ reported 1n

rye (MadJ and Tsen, 7974).

Lervandorvski et a1" (1975) determined the levels of nitrates presenr

Ín various gr:ains. The highest 1eve1 of nitrates, exceeding 0.5% r,¡e¡:e

f ound in r:;ve bran. In decreasing order, the nitrate levels in bran

frorn different ce¡eals are rye, L'heat, barley, maize and oats.

Ph,vtic acid (Myoinositol ltexaphosphcric acid) r^'hich orjcurs in the

aleurone l:ryer of rye and other cereâ1s combines with mÍneral. el-ements

to form highly insoluble sa1ts. The phytase of rye has been reported to

be more ¿rctive than tl-i¿rt of r+heat (Gor:tzea and sutzescu. 1968) .

A rachitogenic effect of rye has been found when rye macle up 40- 462

oi. the diet for rurkey poults (ltrcAuriffe er a1., 1976). severe rickers

deverlol;ecl .in the bird.s before ihey r:eached two weeks of aqe" Ttie:
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i:aclìi togerric cf f ect vras i-emovecj bi' acJd iiig f at or penicillin sugEesting tlta

rr¡p 'i ni'orf ora¡l '.,ith VitAmin D. ¿bsorption. IfaC,\u1if f e and l.fcGinnj.s-r- *" "J .'.

(l976) f ound that the f actor r¿hich Cecreased ViLanr j-n D absorp t j,on r,'as

rcmovcrl by' rvaLcr cxtriìction,¡r b1' acid autoclaving.
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}LATIIìÏALS AND }fI,TI]ODS

Tn all five experimelìts ì'i::uagrai-\-orks;híre cross-bred pi.gs obr.ained

f rom the Glenlea sr¿ine research barn r'ere used, Feed ancl r,'at€]r \,Jere

available ad libitum. Feed \,/astage was itept to a mlnirnurn since lhe

self-feed€rs \ù€r€ adjusted and checkecl cÌaily for opt-ir¡urn output dcpcnding

on [he f or:m of the ration. Pig r.reights and f eed consumption r.^.rere

recorclecl , at least, weekly. Criterria useci to compare pig perf orrnance

r,rere a\¡erage daily f eed, average daily gain, and f eed cf f icíencr¡.

Availabillty (dígestibility) sL.uiies l';ere conducted in all experimerìrs

except f or Experiment No. .l (gror"ing pigs) and Experi¡nent ìr'lo. 5

( f inishirrg barrows) .

Prior to ai'ralysis , f ee<1 ancl f eces samples (dried a t 62oc) r.,ere

ground ir-r a l{iley }fil] (1 mm. screen). \{hen doire, determinations of crucie

protei.n (i'i x 6 '25) , crude f ibre, ash, ancl fat i+as by rhe methods outiinecl

b1' the Associ¿.rtlon of 0f ficial AgrÍculrural chemj-sts (1970). AmÍno

acj.cl analyses Ilrere conducteci according to [he procedure of Iìragg et a1

(1966) r,rith nlodifications describe<.1 ì:y Giovannetti et ai (r970).

Þfethionine and cystine rvere determine<ì in duplicate according to [he

me [hocl o f l'lirs (1961) . ]-he samp les rn'ere analyzed on a mocÌe r 116 -

ilecknan amino acicl analyzer,

Availabilitv (digestibility) studies r,/ere carriecl out Eoward the

coirplction of each trial. Feed was mixed rvi¡h 0.52 chromic crxicle (CrOr)

and f ed severt days prior to f eces coll.ection. The det-ermination of the

levels of chronic oxide in the feed and feces was by the urethod of

hrilliarns et al-. (f962) .

Carcass data r'¡ere col-lected f or the finishing trials.
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Statis ti.cal evaluations were

r:onrplete bl,ock clesign, or in Lhe

^^1,,.. 1^ ^f '\t¿i-\'¡tIl¿ìlyS-LS OI VAfl.AnCe USttìg A

and Cochran, 1967). Tre:atnrent di

Ncr.,'rnan-fl.culs nlrrltipJ e rarrge test

rlr¡rrcl acccrrl j np f o thrr randon:lzed

cì¿ìse of the fínishing trials, a one

compfetely randomizeci ciesign (Snedecor

fferences r.rere subject.td Io the Str_rdent-

(Kirk, i96B) .

A. ijxperiment No. I

T'he ob j ective of this experiment rn'as to compare the performance of

¿;Ì (r\rrrr6 l,f öÞ \dppr uÃllil(t L|jry JU - UJ t\¿li Ult t ALl.Ot_ _ _.-_ --Þ -. _:gUS

hrr-lar¡ f^^-f.^'l\!rd!açJ \Lv!rL!vrl 1n conparlson to varying Le.,,¡e1s of rye. cougar: rye

con[aining 0.093Î/ ergot t"ras used.

TWenty four pigs (12 gilts and L2 barrows) were allottecl to one of

four treatments ancl fed over a period of six r¿eeks.

Ihe rations r,lere formulated to meet the N. R. C. (ì'lational Researctl

council) r:equirenrents f or pigs in thís l.reight range. Tìre ration

colnposition Ís given in Table 7.

Experimcn t No ._ 2

The ma j or purpose of thls tri¿rl \^/as to study the f eed j.ng value of

rations containinB rye f lour and rye bran i n comparision Lo r,;he¿rt f lour

and r¡heat bran. The effectsof [wo cìifferent protein sources (soybean

neal and casein) ç¡er:e also s Ludied.

Tv¡enty-five t^reanli.ngs (15 barror+s and l0 giJ.ts) weigh-ing approxímate1.y

14 kg r''¡ere allotted to one of five treatments and fecl over a period of

forlr arld olre-lra1f weeks to a f ina'1 we iphr of ¡nnrox'í m;.f r.iv 1O ko

l{hole toherat , \!'heat f lour, ancl r^;heat bran r"'ere purchased f rom }laple

Leilf }lil]s , SL . tsonif ace, ManÍtoba . Rye f lour and ::ye bran r.vere



TABI,E 7

Tncrcrlitrnfs ¡r¡ri ChcmiCal
30 - 65 Kg oi'r,,eight.l

Ir.rgrcrdicnts ('/,):
lìa r ley
lÌyer

Soybean }1eal (442)
nj .,^ r ^j..* -L^.,-)hatel/aL¿¡ rçf ul¡¡ [rttu.>f

Gro und linc:s tone
Trace-minerali zed salt

')l'rcill1x-

Chenical ¡\nalvsis (5)
Crude Protein (rr* x 6.25)

')l

comDosÍ.ticn of- ç'rov,¡t'r ratiorrs

'lest (Rye)Con trol

83.0

ì'ì <,

1.0
1.0
at<

1. .0

-r00 .0

55.0
28 .0
13 " 5

]. 0

1.0
0.5
1.0

27.5
56 .0
r3 .0
1.0
1.0
0.5
LC

84 .0
1) i
I.0
l.tJ
0.5
1.0

100.0 r00 .0 r00 .0

1._l{åt]-OnS \\7efe steam pelleted (0.5 cal irr dizr.meter)

L4 .6 14.1 t4"?_ r4.3

U.

mg

)-I,Iith rvheat middli:ngs 3s a carrier,-the premix sr"rppli.ed 2,200 I'
Vitnmin A, 330 I. U. Vitamin D", J.J- ug B, ", 176 ppm Zinc, and 22
nf Ärrrp'rmr¡¡in rra J lL

., F K8 OI lee(i.
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fraction¿rtecì from Cougar: rye (0.0937 ergo t) by lhe Canadian International

Crains Tns ti tute, Llinnipeg, Ifani toba. A coniplete amino acicl analysis.

in dupiic¿lte, r.ias run on each f r¿rciion prior to the ni>;ing prot:e clure,

'l he rulre¡f ,anrì rve f lours ditl ncr recrrirc srindirrs oritlr ro analvsis. the_"- -" Þ

essential amjno acid analysis for the indivjdual fr¿rctions is given in

Tabl.e B.

All cìiets Lrere designed to nieet the 1973 N. R. C. ¡\nino r\cid reqtrire-'

lIr(ìnts, ¡rlus l0Z, for: this stage of gror"tlt, Tlle estitnaf.:rJ, actuel, arrd

essentj.al a.mino acid requirements f or each ration is shown in 'Iable 9.

'Ihe conrpositÍon of rat:ions Is given in Table 10. TLe rations, e:(cept

for rl'rc control, \,/er:e formulatercÌ [o be isoca]oric.. Tirerefor:r,, the ¿ìmoLrrìt

o1'd'içrcsl'il¡le enerpv in rhc conirol r;¡fion- fhe conventional sIarler

rarion, v"'as slightly lower than Ehe otiìer four dieEs (TabIc 10).

'[he barrorvs and gilts \.Jere separated into different pens and pl.aced

on test rations rvithourt allotLing any lime for adjustmerìt.

Intranruscular injections of Tylocine ru'ere given to treat sporadÍc

scouring probleurs for barror,¿s fed the conErol ration and the rye fiour-

r-Ve llr:¡n r..¡ 1- iOn - Ilnr.rnrrar c^ñê Sr.o¡ri ng nr.rS'í Sf erj f Of tf^tO baf f OWS On

tlre rye flour-rye bran ra[ion after 22 days ti11 the cornpletion of the

trial. Since one of these. barrows gained only 2 .27 V-g and the other:

4.5ir kg drrring tire 32 day tcst períod, both rr?ere sacrificecl and

analyzecl . Swine dysentry \{as reportcd ro ire- the cause fcr tl'rc poor

'rer-for-m¡rrcr'. rlrorel'nre rì¡f ;r ohl'aincd for these tr'ro t¡arro\,/s \.tel-c

discarcled.
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Essent,ia] anrino acid

TAI]LT 8

^ômnôcì 
r'ínn of eacìr fractionl

R--re Rye
F lorir B ran

htrea t
Flo ur

l,rh ea t
Bran

i,Jllcr ¡,r t
Cra in

Cascrin Soyb e an
IleaI

Lys ine
Threonine
Argln ine
llistidine
Isolelrcine
Leucine
Ilc th íonine
l)hr=nvl:l:níne'"-"J

Valine

0.27
0.33
0.43
0.27
0 .50
n a?

0.35
0 .67
0 .54

0.66
n q?

I .04
0.43
0.53
1.31
0.24
a "64
0.19

0.35
0.38
0.54
0.29
0 .49
0.87
0 .34
0 .59
0 " 5B

1 .r2
3 .40
2 .57
2.50
4 .30

0.98
4.06
5.18

5 .22
1.53
2 .66
0.96
r o/,

3.31
0 .37
I .89
2. 10

0 .24 0.68
0.22 0.56
0.28 1.00
0.17 0.48
0. 31 0.64
0.50 1.13
0. 1.5 0 .32
0 .42 0. 84
0.35 0.86

I- ResuLts in "/,, A. A. on as íeci b¡lsis.
ìiach val ue givcrr is the average o f tl,/o
wlri.ch i.s the avÊrnpe of rhrno camnl es -

samplts exccpt Ior i,'ÌlcaL floui:,
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'i'A¡Lti 9

lìsf jnr,rf e'r'l . ;¡crn:rl ând re.oui red ]c1,gls ofL es! 
t

Rati-on I

lrrlrolc l{heat (807")
s rJ Ìf (Ilz)

essentia:l aminc; acids

Total Added Aciual
NIìC
Pl-us 102

Lysine
Threonine
Arginine
l{is tidine
Tso le ucine
Leucine
S-cnnf:in'i no-*- "_ _^ò

r rrçt¡Jv _Ld!dItItlg

Va1ine

Ration lI

I{heat Fl our
Irtreat llran
Casein

^ ^ 
t^1

.28

.30

.48

.48
7t

.54
"41
.48

,50

.56

.20
/,ç

.61

.24
1q

.78
\q

I .04
.36
.96

1.33
.78
.86
.85

.09 .90
qq

r- .06

.72
i.41

.60
Ll /,

.98

.82

.24

.2L
qfi

.70

.58
5R

.58

I-.Anlormt of nrcthioninc and c1'siinc prcscnt

(4BZ) A
(327.) B

( 67.) c

To ta1 Acldeci Actual
NRC

Plus 10%

Lys.irre
Threonine
Argii-rine
llistidine
Tsoleucine
Leuc Ín e
S-containing Á,.i\.
Pireny la1:rn ine
\¡a1ine

t?

,1
l1
') /,

.44
,l¡ c r lll

aa

^//ñ

.2L .43

.L7 .20

. _J-) . IJ

.l-4 .I)

.77 .26

.42 .45

.2L .08

.20 .24

.25 .31

.77

.69

.42

.61
l.3l

.76

.82

.09

.06
.89
.56
.77
.42
.66

I .26
.7r
.Br
.96

R'
5?

.24

.2I

.58

.70

.58

.58

.58

lrrm,ru¡t of nCthi.Oninc enrl r.r,sf in., i)reqên t-."* -J
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Rntion Tll

l,trl'rea t Fl.our (,48i()

lìyc: l3ran (321()
/ / c/\(.asern ( o/./

A

B

C

Total- Added
NP.C

AcLuaÌ PLus l0%

Lysine
Threonine
Ar-gi nine
His tid ine
f s o l.e uc i.nc
Leucine
q-r-Õììfrinino Ä ¡\

Phenylalanine
Va line

11 .89
(,?

.61

.40
7n

L.?t
.68

'7Q

qc)

'"1

.16

.2r

.24

.44

.34

.32

.26

.22

.18
ì1

.15

.20

.36

.20

. ?_7

.21

"43
.20

.26

.45

.08

.24

.78

.54

.68

.i0
L.25

.oL

.83

.84

.82
q?

.24
11

.58

.10

.58

.58

.58

1-
1\111C)ur1t Or methl0n]-ne

Ration I\¡

liyc Floirr (4Bi;)
lìve Bran (327)
s rJ 11 (72"1)

A

ß

C

:rnd cvsfinl DresenL.

Total Adcied
NRC

,\ctual Plus l0Z

Lys ine
Thr eonine
Argini.ne
llis Li-dine
Iso le uc ine
Lcucine
S-conl.aining A. A.
Pheny 1a lanlne
Valirre

1

.I2

.11

.08
t\

') /,

.r4

.20

.L7

.22
1q
'1,)

.15

.20

.36
)Cl

.2i

.27

?-ì

.2r

.40

.14

.43
.16
.28
.28

.67

.50

.85
2,7

.68
r.03
.50

75

.12

.2C)

.06
.84

7a

.34
ço

1 .01
.56
.59
.78

.82

.53

.24

.2L

.58

.70

.58

.5B

"58

1)

1.-A¡lounl ol mcrhíonine and .\tc l-i na ñréêrrn I
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lì.aIion \¡

lrltieat F1 our (4BZ)
hrhea t Bran (322)
s B If (12.1)

B

C

To ta I Adcie d

NI{C
Ac t, ua I Pl us l0Z

1-,y s i ne
Threonine
Arginine
HÍs t id ine
I s ol- euc ine
Leucine
S-containing A.A.'sl
Pherry la1aní ne
Va l.ine

I

''t'ì )1

. 10 . L /
/t { <

1'ì 1/,

.tq .I/
/,/. /.n.f,a .+L
')./, 11

. JA . LL

11 1^. JL .¿U

/6 /\

.67

.94

.¿+_L

.14
r.29

.7L

.80
7q

7q

.48
.8r-
.40
.60

L.12
..o

.78

.88

1?

.2I

.40

.r4
't ')

.43

.16

.28

.28

.20 . 82_

5?
') /,

)1

.58

.70

.58

.58

.sB

¡.mount of methionine and ùystine presenr,
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Table 10

Ingredients and chemical composition of starter
rations for pigs fed from 15-30 kg of weighr.

Ingredients (Z)
l.Jhole v¡hea t
Lhea t t lour
Itllleat bran
Rye flour
Rye bran
Cas ein
Soybean meal (442)
Corn starch
Corn o1l
Dicalcium phosphate
Ground limestone
Trace-mi.nerali.zed salt
Alfafloc
L-lysine (monohydrochloride) (g)
Dl-rnethionine (g)
L-threpnine (g)
Premixz

!-þsmlet_4!ely:ls_lä)
Dry Matt,er
Crude Protein (Nx6.25)
Ash
D.E. (Kca1ft g)

100.0 1C0 .0 r00.0 100 .0 I 00.0

Con tro 1

lr_3

Test Rati,or-rs

48.0
?? fì

48.0 48 .0

113
32.0
6.0

48 .0
'ì? n

I¡-:

t_. ¿tJ

1.00
0 .50
0.50

200

6.0

6.0 6.0
5.0 5.0

1.00 1.00
1.35 1..35
0.50 0 " 50
0.15 0. 15
200 250

L2.C L2.0

4.0 5.0
1.00 ]- 00
I . 35 1.35
0 . s0 0.50
1. 15 0.15
450 450
270
140
++T

140
+ '.t-

BB.O
17 q

4.4
2.92

89 .2
16.7
4.4

3.12

89.3 89.2 90.1
L6.7 14.1 16.6

5?q?qî
J.J

3.27 3.26 3.20

1..
ri¿t L1Ous \{erc

2Tlre premíx supplie d 2,200
BI2, 176 ppm. zínc, and 2

I.U. Vitamin A,
q, õ*--- --.^.-J^--. J ¿tL o¡llÞ lt¡ELdUUÀ

330 I"U. Vitamin D3, ll ug
per kg of feed"

in mash fornr
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C. I_¡1"4¡S,¡ff_Ig.l

llìhc ob je:ctir.¡crs of t-his cxperirlcnt rrcìre: l) To stucly liie cf f et:t olr

pig per[ornr¿rrrt:e of lorv and optinruin (1973 N. R. C. ) pro[Èin leve ls in

rye aird wheat based starter rations and 2) Sími1ar11'Io sfudy the effect

on pig perfornance of pelleting the ior,' protein rations.

l¡ortr'-eiBht rveanlings (?4 gtlts ancl 24 l:arrovts) with an average

r,;eigirt of 12.9 kg r¿ere use-d; witb each sex being divided into groups of

forrr based on r"eight. hrithin each scx, cach group ',.¡as rendomly as:^igned

to one of sÍx treatmc.jnts. The pigs r..cre on [cst for 35 days ¡nd reached

a lìn¡l l.¡^fohl 
^i 

// \ vo

Gazelle rye (0.07"Á ergot) arrC Glenlea wheat were Lhe basal grzrins

use.:d in the r:¿rIions tested.

As a result of a high es[inate oI ryc protein prior to mi-xing and

ar-ralysis, the r.,¡heat rations had sliglrtli' hÍgher pr:oIein levels (Table t1) .

'Ì'ìrc l.evel of crude protein reqtrlrcd for thj.s st,ltc of gror.rth 1.s

"^"*^-'i*^F"1" 1 '-.5"1 . DL - methionine was addecl fo îhê hjslr nroteln(!lrlrLvl!Lllldt.cl-) !-l.J/.- UtJ - l¡lsLrl.LUtlllls /.'dÞ (1UUgU

rations so they r"ou1d meet the N. R. C" reqrlirements and also to the

lrrr.r n'ì-ôfrjin rvê -^^L -^!i^-'^ ecililibrâre rhe level to that of therr/rr lJ!uLLarrr iJL, iltdJtl 1éLI9tt LU

lovr protein, r.'heat, raLion. The nrrin ingredients and chemíca1- composition

a;-esjvpn in T:h1e 11.

D. Lxpe rÍmen t òlo . l4gl_ Ilo . 5

lJrer purpose of these tr.ro e\:.perinrents ',,'Ítll gil ts (Erperiment 4) and

ll¡r-rows (llxlr,,rimrìnf 5) was iar (,vâ'lr."fr. fhc,nerFnrnl,,rnr-o of , rvr= IlaSerlrr¡¡rerrl J/ L vr é l]g u

f inishing raLiorì. In adc,lition, a ration incJudíng barlcy antì r¡'e j.n a

50:50 proporlion was f ed in each e:rperiment. 'Ihe only dif fercnces iir

the two cxpcrinrcnLs were:
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ë¡lr¿l*e!!_ìg.

-t¡ orm-

'I'ab le 1l

l.ngredients and cilemj.cal
for pigs fed from 13-2l

Con t ro rt-

Ma sh }fash

coinposition of starter rations
irg of i+eight.

i'la s ll ilas n

Test R¡.¡tions
Petl.l.ct¿:ci pe,ì.l.eted

Ingredients (',4)

l,,rhea E

lì.ye
Soybean }leal (44"/")
Alfa f 1o c
lJhea t F'lour
l{ageseed 0i1
Dicalcium Phosl.lha te
Cround Limestone
Trace-mineralized Salt
DL-metlric¡nine (g)

a
r rem1x-

Clremical AnalvsÍs (Z)
Dry llaL ter
Crucle ProteÍn (Nx6.25)
F¿r i
Crude lli,bre
Asir
C¿r 1c i.um
Phosp horc.rus
I)"11" (Kc¡1/Jig)

78.0

18. 0

1.0
1.0

tq
0.5
0 .50
227

+

77.0
I 8.0
1.0

2.0
'ìq

0.5
0.50
681

+

BB.O

8.1
1. .0

0.6
0.50

+

E7.0
8.1
0.9

2.0
t.5
0.5
0"50

\?
+

88.0
87 .0

8.1 8.1
1.8 0.9

2.0
1.5 1.5
0.6 0.5
0.50 0..r0

52
tt

100. 0

89.3
1q 7

1.6
?a
\-7
0"5
0.8
2.14

100.0

90 .9
t 7 .1
3.4
/, c,

cq

0.6
0.7
2.84

100.0 100. 0 100 " 0 r00.0

89.l 91.3
16.5 13.9

10'j'l
J. )

l44.1. 4.r
4.5 5.0
0.5 0.6
0.i 0.1
3 .16 3.16

88.7 90.7
16.5 14.3
r.7 3..1|.\.+.J rl..t
5.7 5.0
0.6 0 "6
0.8 0.7
2.83 2.82

t^.brze oI pellcts \^rere C.5 cm.

)--The prem j-x suppli ed, 2 ,200 I.
176 ppm, Zit'tc.-, and 2.5 grarns

in diameter.

U. \¡itamín,330
necadox per Kg of

I . U. Vi ta¡nin
feed.

D3, 11 ug Ba2,
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1.) 'ihei:ct r"ere 12 gil-ts per tl:c¿ìLrìL'n t ¿irrd onl,v 5 b¿-irr:<xis per Lri,'atmerlt

ancl 2) 1'he gilts r''erê started eL ¿n initial'rreiglìt ol,62 kg r.,¡i1 11c thc

b¿:rrows \{e:r€ sbarted oil test at opproxinìatelv 70 kg (ilotLr v'ere carried

tirrough to a fj.nal r,'eight of 100 kg).

The three pelleted rations consisted cf a grain r.'hicir consisted of

all Fergus barley or GazeIIe rye, or a combination of the two (ïable 12).

Gazelle rye contained 0 .077" ergo[ r.'hich is rvell belor-' r'he 0. ]-Z safet.,'

l. eve1 . The rations t¡ere f ormulated to cont ain the sanie crucle protein

con tent .

carcass data, rvíth the help of canada packers personnel , r^/ere)

col,lecteci after termination of both experiments.
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T,,\.RI,Iì 1?

_r_'p_tJ t¡tqlt ì9:_a_ sLUþ-. 5: Ingreriicnts ¡lncl

ljrrisher raLions for pigs fed froni 65 - f00
c'lrenic¿il composiIion oi.

kg of r.reighr.l

-tqlt ry-i-

81 .L

10 .9
0.75
û.75
0.50
1 .00

100 .0

90"5
14 .4
L.7
q, Á,

5?
0.4
0.6
3 .08

(0.5 .'nr. :in diameter)

Test liations

Ingr:edjenIs (Z):
l3a rley
Ri'"
Soybean meal (44i4)
lìi c¡ I ci rrm lrhosÐhate
Gi:ound lines tone
Trace-mineralized salt

)rremlx -

Chemical analysis (7):
Dry matter
Crucle protein (Nx6.25)
D^ r-

Crude Fibre
Ash
C¿rl ci um
.Ph 

os pl-r o ro us
D. lt. (Kcal /r.g)

t_
ü¿ì t1.OnS rvere ci-ô1rm n¡.1 lel-orl

)-Thc-: prernÍx suppl icd i ,65() L
il- ug 8,., .1 76 ppn. Zinc, and" rt

U. Vltanin A, 176 I. U. Vitamin Da,
11 mg" of Aureomycin per Kg of f eecl .

8s.B
L2.?

0 .15
0. 7_5

0.50
1.00

i00.0

43.3
43.3
rt.4
0.75
n 7q

0.50
r .00

.100 .0

90 .9 90 .7
1( î 1/, a!) . -, r5 . u

1.3 1.6
3.7 4.9
4.1 lt .7
0"4 0.4
0.5 0.5
3.44 3.1+l
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RIiSULTS AÌ,JD

fn the interest of contínuitv

5 i^¡il1 be di s cussed f irs t as they

Irxperiments 2 and 3 are discusseci

fractions subs tituting rvheat/r^¡heat

in il lighter weight range (s tar[r:r

DISCUSSION

of discussion, Experiments 1,4 , and

d ea I r.¡i th rye

.l.a ter as they

replaci,ng barJe¡r.

deal wíth rye/rye

ra tions invcllvi ng pi¡3sfractions in

rations).

A. _!g=¿ore¡!Jgr_-L

The perfol:mance data of gror.ring pigs fed dífferent revels of rye
as a replacement f or rrarley are given in Table 13. ïhese crata shor¡
a signÍficant difference in average daily gain due to treatme^t as

well as sex (p < 0,10) - rre latte¡r (gii-ts versus barror.;s) Ís r-isuar11,

noted in most experintents but the treatment effecr- (i.r:. cii,fi.erc't
levcls of rye) show [har the highest 1eve1 of r:ye fecl (g4"1) gave rhe
poorest results (IlZ poorer weight gains).

The poorer average ciaily gain noted r.,ith Íncreasing J,er,rels of r¡¡e
can be directly related to the lorver leve1s of feed consuirìption noterl
r'lith the increasing levels of rye in feed (2.72 kg per da1, ¡o, barlerv
grower ancl only 2.I2 kg per day for g4Z rye grower). Iìor,¡ever, overall
feecl efficiency favors the rye rations. The energy level of rye ís
higirer than barley and similar io that of wheat so that an ínrT:rovecl l.eecj

ef f Ícicrrcy cour.ci bc expected in trris e.xperiment. .r,1ie¡ic.: 
r cl;u-Lts agree

i¿itlr those ol¡tai.¡leci by lùieringa (1 g67) r..,hc reporfecl ciecreasecl u,eighE
gains, but poorer feed efficiency, feeciing 507J rye Ín repracement for
barley ro younger pigs (16 _ 30 kg).

rn conrrasr to these results obtained by feeding 2BZ and 567.

r1'e, Bor'rland (r966) found no cif ferences in weight gain or feed
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Iìrrnorinrnnf 1

Part ¡\: Perforrnance of gilts and barro\rs

L¡1ILS r

^;;dal 1;' llt f
gain
(kg)

llarl.ev prower
287" xyel
562 Rye/
84 Z 1ìye2

Table 13

: Performânce clata for groruing pigs
dif fer:ent ler¡el-s of rye:.

( 30-6-5 kg) f erl

úar rov,rs r

Feeil r\verage Aver:age Iieecl
tl r:i.enc¡,' claillr dai ly lf f icie ncy

LCCU ga in
______GÐ___--(ksr__

Average
dai 1y
feed

Rl t j o]_r_ (kg)

2.63
2.2I
2.17
1.99

u. /ö-
0.674
0.754
0.63a

3.35
3.31
2.9r
3.17

) a')
a </,

') ') (^

0.91a
0 .814
0"75¿l
0.69*

3.41¡
3.12
3.r5
3.27

Or¡e r al l
avelage 2..25 0.703 11q 2 .50 0.774 3.25
1..úased on inree
)*Percentage of
1L-' 'Means in the
different from

observatíoi-rs.

rye replacing barl,ey, ki.logram per }li1og_ram.

same row wíthorrt a common supersci:ipt are sÍgnificantly
each other (p . 0.10).

"̂Ifcans in the sane column ivithout a common superscript ûre signÍficantlydifferent from each other (p . 0.05).

Part B: Combinecl data for gilts and barrorvs.

Ave r:a ge
daily feecl

ll¡c)\.-Þl

Ave rage
,1oal ty gatnr

lìeecì
efficienc¡i

Barley gror\rer
2BZ Rye
56ií Rye

2.12
2.38
2.24
2.r2

3 .40
'3.2..L

3.03
3.22

(ko)

- 
\'_Þ/

0.79d
0.7 4a
o.t5a
0 .66b81+Z Rve

Overa l1
:1¡êrâoar ] 2./, 0 .14 3.22

I-lJascd on six observations (gílrs ancl
a.b--- fleans in [he same colunn r,;ithour a
different from each other (p < 0.10).

bar rorvs ) .

conìmon superscript are siguificanfly
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e f f lci ency f eeding rye as a r:cp1accmcnt f or: barley at the z5z ¿n<J 5oZ

levels ' Also, ín disagrecìment \,"'itÌl lhc resuits ob Iained in rhis stuciy with

B4i1 rye, JoÌìnston et ar . (rg7 6) f ound no signif icant ,cif f erences f or

r¿lt€-'ot- gtrin or feed conversion r,:htlr.L ryc repl.acecl a1l the barley in tile

ration. Feed cont'ersion ratios obtajned by Srnith (i978) hTere simÍlar
to the data reported here. arrd rrve hÌ¿ls rcÞor:tecl super:ior to barlelr i.,i.tir
respect to weight gain at levels as hÍg]n as 652.

I'n general, in this s tudy, gilts \dere nìore acÌversely af f ectecl by

tl.re incl'sion of rve than barror¿s (T¿rble 13) . simil-ar1y, rìrlend an<ì

Nacrntyre (l 969) found rye rations recrr:ced rate of gain more in gír,ts

than in barror+s, but their clata were obtained with heavier ¡rigs (s2 _

89 hg).

klagner and rhomas (r978b) reported previously that chicks fe<j

552 15,s cliets ruithout antibioLjc sLrpp:l.ementation v¡ould adapt to the

diets after about one rueek. To cietei:mine the effect of an acljrrstment

period with grolving pigs, performance of the pigs in the two rrarves

of the test were compared (Table 14). rn the first half of rhe rest,
pigs fed barley had higher average daily gains (p < 0.05) rhan pigs

f cd ratioi'ts containirrg rye, r,,hereås no signif icant dif f erences occurrecl

rvith respect to treatment in the seconcl half. Both barrorvs and gilts
fed rye sl'rorved poorer daily gains in the f irst half , arthough it r,,as

only si'gnif ican r f or- barror.,s (? < O .05 ) clue ro higher yari ati'rr f cuncl r,,iti-l

gilts (Table 14).

rL r,¡ou1d appear trrat the i:apid change to a rve containing ration
resulted in some adverse effects r¿hj.ch rùere compensated ior at a later
stage' For exantple ' average daily gain is 2Bi1 lorver Lor the B4Z rye râf ion

conpared Lo the barle 1' ra tioLr iil t-he f irs t tralf compareci Lo only gz



4)

Table l 4

Er'-periment No'. r¡ Performarrce data for grorving pigs ( j0-65 1<g) f or each
half of rhe iest.

A. Performance of the pigs irr the

i\verage
daily feed

Ration (kg)

first half.

Average
cla í Iy ga in

(ke)

Feecl
r'l F i ¡ "í ¡:rr,-rr

8arley gro\rer
2BZ RyeT
56% Ryer
84Z Ryel

2.36
2.38
1.95
r.87

u-l)d
0.7rb
0 .65b

L
0.54"

3.14
2.86
2.98
3 .47

lj. Pcríormance of the rrigs in

Average
dailv feed

Ehe second iralf .

rA,ve ra ge
da:i,ly gain

(ke)

Iree d
efficierrcy

l{atíon (kg)

Rrrl orr

2BiJ Ryel
567J Rye-L
84Z nyel

3.08
2.66
2 .57
2 .39

0. B5a
0.i74
0 .844
0.784

3 .66
3.45
'J.07

3.06

i.

I.'Percen[age of rye repiacing barlc-y, kilogram
.. t.' 'l\leans in the same colr.]nlrl',+ithout ¿ì common
1y cì i f fc,:rerrt f rom e ach otlìer (p < 0.05) .

11.

a.b ..,' 'lieans in same roir r.¡ithout a

clÍf f eren t f rom c¿ach other (p < 0

per kilogram.

sLil)erscrÍpt ¿tr,-ì s ign if Í.cant-

Average daily gain of gilts and barrolrs for each ha1f

Fírst half
_¡@_j_!Z_Blg____9Ø¡y.

ll¿rrror.¡s 0.784 0.784 0.6æ 0:56F
Cìilts 0.734 0.64a 0.66a 0.514

Second Half
Bar:ror+s 0.854 0.854 0.854 0.82a
Gilrs 0. B4a 0.694 0. B3a 0.75a

comnìon superscript are signi ficantly
rìq \
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lorver gains j.n the second half . Àl tlrotrglr f eed consunpt.r'-on in tire tt¿<;

Tlalves of the test did not change gre¿1'rly relative to th¿rt of bar:ley -

fed pigs, utilization becomes more ef f icier-Lt i. e. f eed eif iciency of tlre

pigs fed the 847 rye rartion improved in the second half frorn 3.47

ín the f:Lrst half to 3.06 in thc,- seconcl haLf.

li\-ñ,,rim.rzrf hln /'

Performance data of the f inishinS', gilts are shorìn in Table 15.

I'Ihile the differences \./ere not significant, results show that barley -

fed pigs had slightl¡i better average daìly gains r¿hile pigs fed the

rye rations showed better feed efficienc)'. 'l=hese data agree r,.'ith rhe

results oì¡tained h. Tnhnef ôn .-r â l . (L916) rvho f ouncj no si.gr-rif icant dif f -

erences iri gain rvhen rye aird barlev r,,7ere fecl to weanlings ti11 they

reached a marke t v,'ei gh t o f appro:*ima te 1y 1 00 kg ,

ln ;lirrr^,¡,ment- r.ri ¡h nr¿.r'inirc resul.ts ol¡taincd i¡ Jì..'¡r., 1- jp¡,11 | 1

rlnrì thosc oI Fricrnd anci MacTntyre (1969), pigs on thc r1'e ratjoirs

had a dccreased Ieed consumption compared to pigs fed thc barl-t:y rafions

llor.rever , Lhese data dísagree ruith Bot¡land ( 1966) f eeding milsh , and

I-riend ancl }facIìltyre (1969) feeding pe11ets, since pigs i.n th j.s rest

fed rve pxhibired better feed efficiencv fhan rhose fed barlev.

As was done for experiment 1, performance data for the first and

second half of this experiment are given in Table 15 (Part B). ln

con[rast to the or¡era11 data, theìfe were significant differences in

average dailv gain (p < 0.05) in tlie firsr half of the rest where

t.ìlO h.?rlr'V l=*'rl nips OetrfOrnled hetf^- ts}-^- +.1-,^ ^-i.rq ôn 2nv rrf flrêL,,L uor rL.J r.Lu p-ô* - -L(:l Ltlell Ltte PIg- ___ _-_r _.._ fyC

contairring ra tions . T.here r./ere no signif acant dif f erences in average

cìai ly gain :'-n the secorrd hai f of rher test but the rye* fed pigs cclu¿rhd
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!us::*grt _lLqJ'
barle;v and rye.

Par t A: Qve rall d¿r

1ìa tÍc¡n

11¿ìr.Le)¡ r'

lÌycI
13zrr ley: Rye
(50:50)

Ra tion
'I

öar -Lev f
Rye'
Barley: Rye
(50: 50)

b. Perf or:m¿lnce of

IìatioLr

Bar1e1' I
iÌye 1

Bar:1ey: Rye
(50:50)

TÄI]LE 15

Performance data for

Average
l):t í 1\¡ lt¡rÊ/l /L.r\
-_=_:2___-:_i=:__li:Þ 

/

2.86
2,64
2.7 6

Average
Dai'-ly Feed

llrp)__I:_Êl__

2..86
2.49
2.7 2

rhp nioq irr
'"- I

Ave rage
DaiIy Feed

llro)\._O /

2.92
2. 85
L. I W

f i.ní shing gì 1ts (62-100 kg) fed

A r¡o r r o o'.,)
uar-ry ualn (i(¡j)

0.77a
0.73¿ì
0"73a

Jr'eecl

L- 1- f- i .. í r.¡,- r¡

'ì i?
3 .62
? 7C

Part B: Performance dara for f Ínis;hlng gi ì rs (62-100 ke) for each hal.fof the test.

a. Perfornance of the_ pigs in the first half

Average
Daily Gaj.n2

_l_\s)___
0. g1a

0. 70b
0. 73b

[he secc¡nd half .

Average IDaílv Gain¿

--. fo*l
0. 704
0 .164
a.734

Fced
Ef fi ciency

3 .48
? q?

3.75

1ie e, cl

lìfficiency

3 .98
3.74
3.76

I-Constitutes l00Z c¡f the grain.,'Based on twelve observations/trea¡menr.
ab Means in the same col.umn rvithout a conmorl supersr:ript al:e sÍ gnlticantly

different from each othe:: (p < 0,05).
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or bettered their gaíns ruhen coärpa::ed to the fírst half of the test ç.¡hile

barlcv-fecì n-i ps rained more slor+1v...'..-'-J..)"õ*

As ve1l as the data on average daÍl¡'gains, the feed efíiciency

data iudlcatel a proccss of adap tat icn to r)'e containinf¿ r¿ltions alrcacìy

notcd in Lì:iperiment No. 1. In adclition it should be notecì thar the

perf or:mance da to rvere s.imilar r'¡tiethel: ry'e rerp.laced 50"1 or ail- ol the

barhry in the fin:ishíng ration.

Äppa::ent avail¿rbllities of essenti¿rl amino acids, digestible

protc'in arrd eiìcrg)/ v¡. lucs are given in Table I6. In e.ach c¡rs,:, anrino

acicl avajlal¡i1ity is tìre lolest for pigs consrrnÍng chc barle;'ratiou.

Pigs r,rhich consumed the bar1e1'- rye- soybean meal rat.ion had ttle

hight:st ava j labilitie¡; suggesting some inf-eraction tal(ing place be:tr¡een

rye and barley resuLtirrg in betLer amino acicl availability by thc pigs

r,rhen comparecl to rye - soybean meal or barley - soybean meal rations.

Hor+ever, the loruered availabilÍties of essential amino acids and

digcstible protein has not res'-rlted in a decrease in average daíl-v

gaì.n for pigs f ed the barle¡' rarion. Resu.l-ts by sauer (L976), showecl

thnt lysine in barley r.'as 75 .77" available whilc in this stucìv. lvsine

in a harlcl'- so¡'bean meal ratíon was only 63,67" available. There is

Iìo nPParcnt expl.anati.on for the dj-ffererrce in the values obtaineo.

ResulLs of ¿lrnÍno acid availabilities cf rye - sr-i.,'be-n rneal raLions

rePcrrted ìrere using pigs as the test animai are the only ones availabl-e

to date.

Carcass measurenents Lrere

and the rcsirlts are depicted in

ILrclntyre (1969), and Johnston

oI ryc on carcass quality i.'hiclr

¿.1' t .'i,.^,1 -í ,. ¡J.^ ñrêcôrìl cf rr¡\rvuLr_¡f rrçu all LrrÉ lrrsùùlrL ÞLtlu_\'.

collecLed af lhe end of ,;he e-xperl'mcnt

Table 17. tsor¿lancl (f 966) , Friend and

eE a1. (1976), indicared lirrle influence

is in agreement with tl-ie resul-is
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TABLE 16

E-xperiment No. 4: Apparent availaÌlilj.ties of essential arnÍno acics,digestible prorein, and digestible energy values for giits fed barJ_cy
ancl rye supplemented v¡ith soybean ureal.l

2ba):reyIì¡r t- ion ,,2Kye Barley r Ry"3

Lys ine

'Ihreonine

Arg.ln irre

Ilis tÍdine

Isoleuc in e

Leucine

Ile thioní¡ie

Pheny1,.rl aníne

Valine

h
63 .6"

h
68. B"

h
8/+.0-

h
83.0"

70. Bc

h
/õ"1

l¡

73.7c

h
7 2 ,,2'

77.1-

tl
78.lt

BB.2*

87. B*

h
80. 1"

Q1 
''^

-a/ / ")
l¡

Õ1. )

^82.2*

77.9"

g1.24

8t.7"

gg.ga

87.6*
t)

Rq Q*

78. B_

Bs.3-

^B5 .2-

Digestible Protein h
74.4- 83"9* A

84 .2.-

Diges til¡1e Xner:gy
h

/b. / Õo.y 86.6"

I''l). '.^-F^-¡ êt-¡rrjnf lDr., mât.f êr hreíql1\f:lrur Lçu dù d ,rcJ.LCllL \Lr!y lil<_IL LL_

-Constitutes l00Z of the grain mixture"
,l
"Each grain cotlsLitutes 502 of the grain nixture..
:he-Flèans in l-he same row v¡ithout a common superscript are significantly
tliffercnL Irom c;lcll other (1, . 0.05).
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Dressing Z

I ndex

'l'ot¿lI Iìat (cr¡. )

Carcass length (c*. )

tleight of ham (kg)

WeÍght of side (kg)

"/" Ham frorn carcass

Loin eye area (sq. cm.)

Ham le.in (sq. cm.)

TABLE 17

Carcass m€tasì.rremenL of

-7c /,

r02.4

aq

-ia )

no

34 .6

25 .8

35 .0

r33.5

finishing gilrs

3re

78.9

101.E

10.1

78.5

9.0

34.6

26.0

34. B

138.1

fed barle¡y ancì

R¡r'l ar¡.11.'oÀ,\44 rLJ . rl-Ì ç

]q )

102.3

t0.0

79.3

.qo

34.5

36 .1

726.0
'l
-Based on twelve obserr¡ations/treatnìent.



4-t

c. !rys¡¿¡slt -.!sJ
This experiment dealt iqirh the feecìing of rye and barIei..to

f inishing barrov.'s. The perfonnance daLa are given in Table lB.

Irirs t of all , r'-t should be r-ro red that the barrovs I peff ormance in tbe

lest \'J¿ìs qurte outstanding. Average daily gairr f or a1l- pigs \,\7as over

0.90 kg ç'itir a feecl efficiency of approximately 3.65. In agreemerrt rvitlr

Iiowlancl (i966), resulrs j,n Tabie 1B slior¡ the rlre (1002) fed pigs ha.d

the best average <iai1y gain (no signifÍcanr difference at p < c.05)

and feed efficiency. consistent rùitl.i our previous results frorn

E><pcrimc:nts I ¿lnd 4, pigs fed rye (r002) had a loryer fced consumption

comprrrecl to pigs on the other rations. These data aÊrce r¡ith those of

Jolrnston et al.. (I976) i+ho reported no signif i-c;rnt dif ference in qain

r^;lten rye ¿rnd barley tùere fed from r+eanling to finishing. fn ccntrast to

Johnston et a1 . (f 976) ,in thÍs experiment as re¡¿i1 as in Experime¡rs _J and 4

f eed ef f iciency vias inpr:oved r,¡hen pigs were f ed the LOTZ, rye r¿ltion.

lhe pig.s fc'd rhe barley - rye ratiorr (50:50) r.rere second bersr

rvíth respcct to average daily gain, but thej.r feed efficÍency was sinilar

to that of the barley - fed ìrígs.

As rvas done with the pigs in Expcriments 1 and 4, the experimeptal

data was divided ínto two halves to cletermine if an adj ustment:

prl riod \d¡rs necessary for pigs f ed rye. From results oF Tabl.e 1g (part

B), it is apPare.nt that barrol,¡s on the rye ration consumecl ir i.n adequáte

¿ìmoltllts tilroughtout the tesi. TIi:is is in contrast to f inishing giits

(iixper:inrent 4) r"here feed consumption on the rye basercl raL:lons r,ras

reducecl initially and compensated for ín the latter part of the tesr.
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Ílvnori ¡pn I \l¡r i '
k--1^., ^-r "-,,^uorfs) drru t)ç.

Ti\IJl,Ll 1B

Performance data foÌ: finÍshÍng l¡arrorus (7C-.ìC0 I.:g) feci

Part A:

Il¿ tion

-1nyc'
D^-l _,,,.!d L acy .

I qrì . qn'l
\Jv. rv l

[ì.a t i on
IlJartey

Iìye I
lìrrlor¡.Q.'^

(50:50)

of ¡he nioc in

Average
DaiJ-y l-eed

(ke)

3 .32
3. 10
3. 36

che first half
Ar¡e r¡ oa

Daily Gain2
lkol

0. g54
1. Oga
I nla

Feed

*nE-rs1e¡-ç¿

3. B3
3.10
3. 8.1

Feed
Iì1'fi¡ion¡r'!!-rrç/

3.5r
2 .81
3.28

lìeeC
tr r1_r rr

Overa11 clat¿r
A.terage

l.t_ly_ r'eug (kg)

3 .34
3. 16

Rye 3.55

Á,verage
"4Daily Gain'(kg)

0. B7a
0. g6a

0.934

Part B: Performance data for fínishing barror;s (70-100 kg) for each half
of the test.

a. Performance

b. Perl.ornl¡rnce of

Ila t ion
lóar1ey

Ry.f
Barley: Rye
(50 : 50

the pigs in

-A,ve ra ge
Dai ly !'eed

(lcs)

3. 36
3 .24
3. 78

the s;r:cc¡nd hal f .

Ave ra ge-/Daily Gain-
_(¡_ei_

0. 80-
0.824
0. B2a

4. 18
3.97
4.59

I-ConsLitutes IA0'l of the grain.
)-Basecl on five observations/treatment.
lleans in thc same column ivithout a common superscript are
clifferent from eacl-r other (p . 0.05) .

s igni fi can tly
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Al-tLtor:gh pigs on all three ratior.ls slror,'eci sinrila¡ a\,-erage cjail-v gains

i.n thc Íina1 half of lhe [est, b¿rrrol+s on Lhe 1o0Z r:;,e rat jons clid

shor"r supe rior feed ef f icienci', .rs ldas also rccorcir:cl ii:i Ll.rc f Ír:st

iialf of the tes[.

carcass data for the bar::ows are given in Table 19. rn agreement

r¿ith results of Experiurent 4 (gi 1cs) ancl resulLs reportec b-v

Ilor^¡lanci (1966), l-riend and l'Iacrrrtyre (rgzo) chere -vrere no signif ir:ant

dif f erences in carcass qr.ra.i iiy between the r)/e an(l barley - f e<l

pigs. The barrows oil tlie combination rye ilncl ì:arley rarion had

stightly heavier: hams, percentage hanr, ancl a gr:eater' area of ham lc¿rn

buL the dif f erences r,¡ere not signif icant (p < 0.05) cjue to the smal_1

nurnbers tested ancl the variation in the values obtainecl .
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Expcrirlent Nc. 5: Carcass
@y".

TABLE 19

measurement of

åe4_9y_

Dress ing "/.I 79.7

rn.iexl Lo?,2

Total F¿rt (cur.)2 tO.,*

Carcass lerrgtlr (crn. ) 2 lg.A

Weight of ham (kg)2 8.5

hrcigh r of si de (ke) 2 34 .3

Z llarn f rom Carcass2 24.6

Loi-n eye area (sq. crn. ) 2 32.9

llam Lean (sq. cm.)2 ßg"4

lB..ud on five observations/treatment.

2B^""d on four observations/1-reârîrenr-

F-',--'-1-i-^ r-^----; (7C_100 kg)rarrrÞrlrLr¿i ud! !uw:

R)'e

79.8

r04.2

ln 5

80 .0

8.4

34"3

24.6

?n7

140. 0

ììrr'l arry l?r¡o¡...¡r ¿eJ . JrJ u

7A 7

r04.6

9.8

78. 0

RO

34.2

26.0

32,9

148.39
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lt. !g!-g__qg¡1p. r_lågl__gl_ Ex J: e r i ine n ts l, 4,_an d ._5-

Conparisons betwe.jn the clata of crther rcse¿:rchers and the results

obtained heLe are dÍfficult ciue to different 1eve1s of r:ye iecl , varieties

used, levels of ergot pïesent and other environment¿¡l condi.t-iclns as

well ¿rs size ancl 'or:eeci of pigs, Even r*'hen coinparisc¡ns are donc be-

rr.rer=n F;:nprirnonf I anrl ÊxnerimÊnts 4 and 5 il should be noted Ehat

tr.¡o diffe?Íenc varieties witfr t\..'o clif--ferent leveis of erp.oL r+er:e feit

i.. e. Cougar: rye (0 .0937" ergot) in llxperiment I and Gazelle rye (0 .01f

.'rqor) in lirmeriments 4 and 5.

In spite of these differences some generai conclusj,ons can be

m¡de r¡ifh rcsnect to these thrce exnorimFnrs-

(f)" In general, pigs fed from 65 kg to market weight periormed

hofter on rvr'h¡Seci rAtíOnS than orr h;rrlcy lraseI râtions. hrrf fhe

reverse \.ras true for pigs in tiie 30-65 kg r^reight range. l1lesc re sults

agree rvith thosc reported by tsol-'land (I966) l¡ut are in d isagrecmerìt

r.;'ith results obtained by Frierrd and }icclntyre r.rorkiug r.Lith finishing

pi gs and those of Smith (I976) v.'orking rui th grr:rrving pigs Ín the

28-63 kg r.'eight range.

(2) . k'hr:n rye was f ed to pigs in the 30-100 kg r.rcight rang.:,

'-:1-^ -- :rìr¡orselv ;rf lte¡rc.cj lha¡ 'oarrq¡.'g l-,¡,' f hc inr-irsinn oflÉ.!aLò !vULE lLlUIs ouv\-rrLrJ' (¡Lt.r.LLL{l Lll(1 ¡l UdLIU\'.Lr tj, LrrL frrulu,rrvrl

lrlgtrcr let'cls of ryc in thc rat iorl , rvhiclr ngrets ru'i.tir Liri r:su1ts

obtir inecl by Fricnri ancl }lac: Tn t1'rc (l969) .

(3) " Detailed examj-nal-ion of the data shor.¡ that an adaptation

'- r'^r'^- -1-^^ "i FL -i ^" "^i ratio;rs containinp larpe ânìounf sPIULçùò Lél\sÞ IJIéLs lvfLll Pl6Þ LcU !dLrV¡.1Þ LVIrLélL-

,rf ¡r¡r: Al thnrroh îoo,l øf f i ni,'n.rr rrqrrâ'1 lrr lrennmêc '-^^-^* .-i Èl-ur !JL, nr_LrrL,u4r¡ (r.)uari.) lJçLvll,çJ Ir(JU!(:l- \laLIl dljg 
?



as rras the c¿¡se with barley - fed pigs in [he second ha] f of eacl,

cxpc'rimcnt, f ec:d ef f ÍgriL-rìLlv for gr:owirig p.i.gs {ed 8¿+7. rye (Ðxper:iment 1)

improved In addition, in experinents 4 and 5 v.rith the finisher ratíons

containing 1002 rye - f ed pigs sho,.ved onlv slight increases i n f eed

efficiency when compareci to thc barrey fed pigs. These clata agree

\ii til an adaptatÍon process put f ort-h bv Wagner and l.'Ïronies (19 78) ¿ts

a result of thei-r rr'ork r.'ith grcr,¿ir,g chickens.

(4). Higher digestibílity \¡alues r'¡ere obtained for protein ¿rnd

cìnergy ior rye - based r:ations than barlcry - based ratj-ons. These

resu.l.ts agree with Friend anci lfaclnty'¡s (L969) ancl Snltl'i (1978), r+ho

reported lil ghcr digestibil j ¡v r.,¿ l Lrçc ior prot-ein an<ì cnerg)' , respec f ively

r'rlrerr rye \vas colììpared r'¡ith barlcy f ed rations.

(5). In general, essential amj-no acid availabititÍes v¡ere higìrer

for: r:ye - so.,'lJean nleal rations wlien coir,pared to barle1' - soyberan mcal

rations,

(6). f-nclusion of rye in the ratíons dld not adversell' effect

car:cass quality, rvhich is in agreemenL r.'ith results obtainecì by

Boi.¡land (1966) , Friencl and }faclntyr:e (L969 ) and Johnston et al .

(r97 6) .
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[; Iìvni'r"í mln t' NO. 2

;tt" *t-ttt*"t conductcd r'¡ith wheat ânci rye f ractions (f lour

arrd bran) tlrere were no signif icant diffe.rences in averâge riaily

".-í- 
,'-íF]. 

-^.-^^'.Éarr¡ w!Lrr !L..rlrcLt to treatmerrt or protein source (P < 0"05) " llov"ever,

pigs on tlre whcrat bas.:d rations ¡rerf ormed sli ghtly betccr: Ihan t]rosc

on the rve contaíning ratiorìs. Likewísc, Pigs on the soybean meal

^..^^1 ^r _^*iCnS Saíned Slief Lr-. L --L^_ nomn:rprì f ¡.¡ f he CaSeirf5UIJPl-(jul(jrrLcu ldL_.-.-- o-ILa,Y UULLE! wltErr Lvr¡ryérsu LU LlrL

.iupplcinenLcd raIions (Table 20).

'lhe dat¿r divj.ded f or gii ts and barror¡s , are given in Tab Le 2L

À,,..-..^^ .r-.í 1,, ^-in r,.¡as h.i phesr f or the barrOr.,rs aird ei I rs fr,rl r¿hcatlrVE!dËE udrLj È;drr¡ \v4., L ruL Lllc uoL rv\vÕ allu 6rr

f lour and \"'heat bran (0. 54 kg) ancl 1or.¡es t f or the i,¡eanlings f ed

ruheat flour and rye bran (0.39 kg). A sÍgnificant difference (p'<

0.05) v.'as f ound between the sexes as the gi-lts gained better than the

barrorvs. llowever. it should be noted that barro\^/s on the corrtrol-

and ryc flour-rye bran rations consumed less feed and therefore gained

-lcss r.,hich like1y resulled due to sporadic scouring problenrs whlch occurred

in the experÍment, No such explanatîon can be given for ttre poorer

feed consumption and lo\rer gairìs found r¡íth barrorüs on the wheat

flour-rye bran ration.

Data reporLed here are in agreement to those reported by Johnston

eL al-. (7976) when he found no significant differences feeciing rye or

whcaI to we.rn] Lng pigs through to finishing. However, it strould

be noted that a longer test per:icd was used by Johnston et aI. (1976)

i rr compar ison to Ii]c 32 day tes t pcriod used f or f iri s trrpcriment "

Upon dj-viding the experinrerrtal data into tivo halves and again cornp-

aring pcrformance, no adjustmcnt ÞerÍod símilar to tllat Llotcd for

p rowi nc¡ n i qs i rr Exnr.ri mên rs I and 4 was cvi dent-.

Tlre essential amino acid avaÍ1abi1i:ies, digestibLe encrgy and
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TabLe 20

El<pgfnlg"t Ng.._¿, Perf:ormance of young gror"ing pigs (f4-30 ke)
fed whe¿i I ancl r:ye f ractior-rs. I

Ave r age i\ve rage l:e e d
daily feed daily gain efficienc,ir

ilation (kg) (ke)

l^lhole ir¡heat (B0i{)
Soybean meal (172) 1.15

(control)

l{l-reat flour (48"/.)
I^llreat bran (32) 0.92
Casein (67.)

lllreat flour (48"/")
Rye bran (32-Z) 0. BB

Casein (62)

Rye flour (487.)
Iìye bran (327,) 0.99
Soybean meai (I2'l)

l{lreat- flour (487.)
Wheat bran (322) I.20
Soybemn meal (I27")

0 .4ga

0 .424

o .394

0 " 43¿ì

0.544

2 .42

2.20

2.26

'2 .31

2.25

Ovel:¿rl I Averagc 1" 03 0.45 2.29

tFilr. ob.servations ( 3 barrows ancl 2 gilts) per trea[ment except
for the rye flour - i:)*e bran - so;-bean meal ration which had 1
l¡arrow and 2 gilts i.e. data for two barrows on-ittecl ciue to
s couring .

-'lleans in the same column tùj.thout a cofitrnon superscript are
significantly dÍffer:ent from each ocher (p < 0.05).
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2:

I(ÌUTU ¿ L

Pcrf orniancc o l: 7í)lntg gro\\i ing gil ls and l_.]ârl-o\,..s
ie cl i"lle¡' t ¡'Lnd r-\'c ira c t i ons ,

daily
feed

Giltsl

dvclclè;E

ciai ly
ga in

Feecl
r.t:fir.iprrnr¡ da i l-v

feeri

,
iJâT TO\,,IS

daily
g;r ì-n

Feerl
efficÍene1,

ConLrol
Ilho le r^¡heat , SBM

trlireat flour
Iflieat bran, Caseín

I{heat flour
Ð,,^ t----- ¡^ -^-'-.r\Js u!dtl, u4ÞulL¡

Rye flour
Rye bran, Sllli

l{heat fl.our:

(ke) ( kg)

1.35 0.63

(k ( Ìtp: )

L.02 ü.37

0.9'2

T.L4

r. 15

1. 18

0 .42

0 .50

0.50

0.53

2.13

2.20

) ),

2.27

2.24

tì o?

0.70

0.68

I.'22

0.4'2

^ 
11

0 .28

0.54

2.,1 3

2.20

2.28

2 .4A

'2.25
hrhea L bran SI]M

Overal I
ave rage 1.1-5 0 .524 ?.?,2 0 .91 0.39b

SIJII - Soybean meal

1-lJased on Z observations/treatment

2_.isased on
which is I

ot t"Meaars

di f fe rent

3 observaLÍons/tr:eatment except for rye flour-rye bran-SBll
observation.

in the same rcr,¡ rvithout a corü.non superscript irrc s ignif icantllr
fr:orn eaclt othel: (P . b.C5).
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protein valtres are given j.n Table 22. Lvsine t.r¿-Ìs fiìost ¿rvailable rn

the v"'heat f1our, r),e bran r¿ltj.on ancl 1e¿lsi avai,l.abl-e irr the r,ve ilorrr,

rycr bran r¿ iion (81.0t: \/ersLl.s ()8.,-)i.). No sígnif j-canL cljtfcrerìcrr.s jn

avaílabil.ity bet\..Ieen rations ru'ere founci witl-r regard tcr threonine ancl

meth j-onine , rn mos t cases , the essen cial- amino ¿lci.cis r,,ÌÉlÌ:e Ínore

avai.lable in the rvheat f lour - rye bran - casein rations ancl leas t

arrailable in the rye flour - r)*e bran - soybean meal ::ations (rable 22).

Pr:otein was least digestiblc in the lve flour - rye bran - soy,bean

nteal ration (7r.72) and most available in rhe wheat flour - rye bran -
casein ration (83.12) . No signif icant <ij f ferences we-rer found v;ir-h

resPect t-o digestible energy va1'.res. Th j.s is liot unusua,l, dLie to tire

fact the rations were formulatecl to be i.socaloric.

Although apparent availabilíty of many amino acids and plotein

t'rere highes t in the r¿heat f lour - rye bran - casein ration, perf ormance

of these pigs r.ras some,what l.ower th¿¡n lhat of othe i: troups. 'll-ie lor.¡

availability of essc-:nti.al amino ac:ids and digestibl.e protein in the

rye f lour - rye br:an - soybean meal ration cìi<i not resull in a marked

detrirnental performance for these pigs (Table 20).

Availabilities ob tained r,'ich the rye f lour - rye b:_ an - soybean

rneal rations versus the r¿heat flour - wheat bran - soybean meai ration

agrec rvith thosc of ìlarquardI et a1. (1979) who reportecl that anino

acld availabilitles and retention r,¡r:re l-orver for gror.,ring chicks fed

rye when compared to val'.Jes obtained wi[h ç'lreat, Hor"-ever, comparison

of amino acid avaitabilities betiveen the wheat flour - rvheat bran -

casein ration and wheat flour - rye bran - casein ïation shor+ the

opposite.

Eggurr (1973), feecling rars and pigs and Zh¡nakina er al. (rg77)
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T^,131.E 22

!4¡_e¡I¡1q"-!_No.¿: Äpparent availabÍlj ties of essential amino acids,
¡lío,rqr ihlr. rìrrìi*r-in, and <ligestible energy values f or pigs fcd wheat ar-rd
lr.'¡ f r¡cr'í r)lìs s!rnDlemenred r'li rh sovhp;ìn mar,lI or c:asein.r-) -

Iìa t ion

Lys ine

Tirreonine

Arginine

-¡lis tidine

Isoleuc:ine

Leuc ine

Mc th.Lonine

Phor¡r¡ lr I r¡ i n,-

Val,ine

Con tro I
l^Iho1e
Wheat
S B}I

h
70.0-

62.9-

83. 8-
,- I-

83 .2'"
-t-

69.6"u

l( r dt'

t¿

69.9"

79.3"
,-L

/ L.I

Lhea t
flour,
liliea t bran
Case-in

I{he¿lt
f J-our ,

Iìye bran
Casein

iì;'e
fl-or-rr
lìye bran
S B}I

l^ihea t
fl our
\^/heat bran
-c B¡Í

^ab

i)
66.6-

19 .0"

85.1*

-' ,all,/.t. Ð

7 9t .O"u

A
bö. )

gl. Ba

, al_r
ll).1+

21

Br"0--

Ali-6-
2

82. 5-

87.4*

A
80"3*

2
82.8t-

2
tr.)

B5 .0-
i1

82.0-

l'r
68.7-

5g.14

76.ga

h
/o.J

l¡
66.7"

h67.5'

64. 3-
h

68.3"
'l¡

^/, 
L) -

68. 9b

DI.J

81.1*

ö¿.tJ

h
69 .1-

-]--i /, ')ou

71.5*

79 "3-

t.J,r.

Dí postibl e ProLein /).ó ^1-79.3^"
2

83.1*
r l-r

77 .8""

Digestíb1e Energy 7B .5" 74.ú,- g0. Ba
A

76.9" 76.9-

flìepor:ted as a percent (Dry matter basÍs).
,r'l¡""11c,-¿ns ir-r the same rovJ l.Ji Ehout a cornmon supersc.rip t are signif icantly

different from each other (P < 0.05),
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F^^..l-iñ^ v-F- F.."nâ r\7ô ñr^fêín rô ilr\¡ê 1nr.ior rìiooc1-ihílil-v r¡¡lrrpqrusL¡LrlÈt !4LÞ !uulru !)s PrvLc!rr Lv r¡u

than those of r.rheat proteÍn uhich Í s in accordance l./ith the data Presen ted

here.

It should be notecl that resr:l-ts obtained by Sauer 1L916) poínt

to the fact that the faecai analysis method is val.id i or determining

anìi.no ¿rcid av¡i.l¡lbilities, but t-cncl s to ovcrosLimate thi-: ¿rv¿lilabil ity

of thl:eonine clr-re to i-ts relativel,-rr large ci isappearance in the large

in tes t ine .

Ji Fvrr eri mp rr i- N¿r

This expe-riment invol-ved the feeding trf 111çr pi:oteÍrr (in either masìr

¡¡¡ ¡¡, llr'¡ fnrr¡l :¡lrrl ìtioh nrrlt*ilr "r"-- ^..-l *"- -ii-íonc ra) \'Õrìnr-Ul lr(:Ifut )Vl lll,/ rr \çl¡(dL (lllu r )< Lc----.--.. r.-.--.ó

growÍng pigs.i*'hcn conparing thc sjx trealments (Table 23), significen:

riif ferenc.es in average daíly gain (P < 0.01) r¡ere the result of tr¡o

tl if ferelrL l.evLìls of protein. Liker^¡ise, pigs on t-hc higli prc-'te in rations

slior"ecl a nrarked inrprovcment i-lì f cecì e If iciencl, (L7i1) coflrpared to Ihe

onr's or'ì rhe I ow protein rations.

The barro\.rs on tlìe rye based rations consunìed s1i ghtll' less f ecd,

comoared fo the barrows on the wheat - based ratjons- wliereas fhe

opposite occurred in tr,/o of thrce sinilar comparisons rn,ith gilts

(Table 23). There is no apparent reason for such a clecrease in feed

consumption f or bar::oru's on the rye basecl ratÍons. The decrease sholn

lrr¡ f-ho hrr-rnr.rc nn 1-lro rr¡o ]¡¡¡.¡ ¡7^Ê-.'- -,.,-l' -^rinrr r.':¡< rllta in r-íoLcln, mesll r¡t[ L-,. ^., t)3rL,

1'o .r ni c' r-'hi cir scourecl ¿tnt-1 reco\/e1'(r(l drrri np Fhe tcst._Ò ""

The conlbined gilt and barro\!'performance data are given in llable 24

Sj.nlil.ar restil.ts ruere obtainecl for thc hi.gh protc.jn r¿tjoiis; r,'hcat icd

nioq !r:rrrino qì jr:hflr¡ h,''¡-for foo¡l ¡'¡'n¡"nnrinn ^.irr rnj ften,ì ,,lfir- -.Ò-. ..* , -..Ò _. -^Ò.,- *r .. const.tmpt.LOIÌ, giì*.., -....- .. - -cl-clncv,
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.D^-ts 

^. Data for

Table 23

Pcrformance of young gror.,'ing pigs (13-27 kg)
Ã-r -,L --,- T2iinnq :f hiç¡þ r,r.l 1n.r rrra¡¡ínrcu \lltEdL vL r JL ^ -- ---o.l d(lrr ruh [rt\rLU!r¡
leve ls

^: l+- ^-.1 L,,-*,-,','1
¡1rtLù dttu uút¡ui?ù

Gi1ts Ba rrol¿s
Average Average Ì-eecì A.ve r¿ge Ar.'erage ireed

daiJ,y feed dai1y gain efficiency daily fecd daily gain efficiency
Iìa t ion (ke) (lce) (ke) lL-o)

1. I'lheat
lÌi c'h nrnf p in
^ ' '_ Ò^' t-

(iL\sH)

2. Rye
ll i olr T)rnfoirr
(¡fASH)

3 . I,lhea t
Lor'' Protein
(lrASH)

4. lì.ye
Lor¿ Protein
(IIASH)

5. I^iheat
Low Pro tc:in
( PIjLr,]rTS )

6 . FÌye

Lorv Pro tein
(PELI,ETS )

0. 86

0.19

0.72

0.89 o.34 )^)

0.70 0. 24 2.95

0.75 0.23 3.24 0 " 61

0.25 'ì 1/, 0. B?l

fi ?? 3.08

0.34 ? iR i.04 0.42 '2 .48

(t.76 0.30 2 .52

0. 85 0.'21 3.14

0. 20 i rì5

0 .21 3 .00

0.7 2 0 .'.¿ 4 3.04

Overalf
Âr¡prloe 0.79 0.?_7 ) oi, 0. B0 0.28 )R1

1'Based on 1+ observaticlns/treatment.

Pa11_ts_._ Combined <iata f or gilts arrci barrcrvs;
Daily Gains.

L2345
0.38a 0. 32¿} 0.25D 0.22D 0.26D

Treatrneiir mcans for- i\veragc

(¡-Ì.
U.L1

^Ào"" 
lf re"timent means with the same superscript are not si-grrif icantJ-.v

díf l.eren[ ¿,rl- P _<- .01"
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T]AIJ1,]i 2 4

Fxnorirn¡rnr No- 3; Coml¡i.ned data oi gilts and barror"'s l.ecl u¡'neat or rye
rati.ous at hi.gh and lorv protein Lel¡els.

R;rIion

l{hea t
lligh Protein
(MASH)

Iìye
llíoh Prnfein
(IlASH)

l{hea t
Low Protein
( 1L/\5tl)

Rye
l,or.r Pro tein
(I1ASH)

\^Ihea t
Lor¿ Protein
(PELLETS )

lìye
L,orv Pro tein
(PELLETS )

Averags
Daily Feed

(ks) _

0.95

0"82

0.77

0. 6B

0. B0

0.72

Avr.rage _ I;'eed
-t

DaiJ y Gain '' 5f íiciencl'
lkpl

0. 38

0.32

n ?5

0 .'22

0. 26

0.24

2 .53

)\1

3 .05

3,15

3. 07

3 .06

tBasecl on eÍgltt obser:vations (4 gilts and 4 barrorvs) /treatrncrrt.
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Feed intalte, cìa-j i1' ga j-n, ancl f ce,d ef íÍcier-rr:v \!,ere s j.mil-¿rr f or all lov;

i)rotcin ratiorrs;, cxcept for rhc r]'r nl¡rs;ll ratiorl ç'ilit:h hacl slightly

poorer value-s. Ther:e rnt¿rs no sig,n iIicanI di f Ierence ì¡et-r+ecn pel. l"eted

and mash rations although pelleting showed ¿i sli.eht improvemenL ín

pig performance wliich is i¡r agr€jenìcnL r^¡Íth resLrlts reporLed l-¡v L-riend

ancl llacIntl'r:e (1969) ç'hen thcl'fed oelleted rye rations to finishÍng pigs

Theref ore , re,sults ob tained in lìxperiment 2 and with loro and high

1>rotein rations in this experiment shor¿ that rye based ratíons comparr=d

f avorably roi th r+heat baseci rations , These results agïee r,¡i th Bor¡1and

(1966) feeding level-s oi 257 rye, ¿rncl .Johnston et a1. (I976) f eeding

1007 rve ;rs rhe srain irr f he ratiôn f ctr hot-h reoortecl th¿it the

inclusÍon of rye in the raIion ooes not si gnif ir:ar: i:ly iri ter pcriort;lalrce

^..r ¡^.'1--.^+ u^.'^''^-- j.t should be notec their worl< r,r¿is done<1Ð UUrllPd L su L (J wlr ud L ¡ rLvlvt-- vE r- t

i-'ith f Ínishing pigs, r¡lrt,re¿s ruork donc lrcl-c ,.v¿is r,':Ltlt young grov,'Íng pi.gs.

ln agr:eenìên t r,/i th l{rrgncr and TLron-,¿rs (1973b ) , pigs on the rr¡e

r¿rLions shoru'ed 1;oorer perfo::nian('e at the st-arL of tì-re test ('IabIe 25).

Durirrg Lhe f irst [Íve da¡,'s, f ceiJ cons\]Ìnp tion \.,7as not subs t¡rn Li¿llly lor.;cr

birf ¡vrlrape d,rjlv oein and l=eerl effír^ienrv rlrerê Ðool-er for nir's on tìre

-,,^ t-^^^-t --!Js uaÐcu raurvr¡s. Since no significant differences in average daily

gain were obtaj-ned at the termination of the experiment it appears that

thcre \^jas more eificient utilizati.on of r¡zc as the erper"iment progressed.

This r,¡as also noted.Ln the grorvíng-finishing experiments reportcd

earl-Íer.

Essc,ntial aníno acid avai.LabiLity, <ìigestíb1e pr:otein, itnd

cligcstjble crlergy values shoi¡ed significant diffel:ences (P < 0.05)

due to treatments (Table 26). ln gcneral, essential, amino acid

availabí11tj-es \üere lordest for the lov¡ protein, ilash, LY€ ratÍon.
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Tab le 25

g¡p€_L1l¡rg¡r-\g. 3, Performance of ,voung grov;ing pigs (l-3-27 Lg)
for the first five daYs on test.

Ration

Ave rage
dai ly f eecl

(ke)

Ave rage.t
o¿ìt Ly gar I'ì -

(ke)

1ìe c cl

¡,i:lri,-i,'rr¡rr

l,lhe a r
H:i,gh Protein 0'55
( It\sl-r )

Rye
HÍgh Prorein 0"57
( rlASir )

hlhe a t
l,or,r Protein 0.55
(l'{ASn)

Rye
Low Protein 0.50
(l'rASH)

irrhe a t
l,ow Procc¿in 0.64
(Pll],r,ElS )

Iìye
i,or¿ Pro [ein 0 . 60
(PIìLLE iS )

0.29

^ 
1q

0. r7

0.11

0 .14

0 .10

r.89

4.14

3.19

4 .40

4.67

a ô1

'Basecl on eight observations ( 4 gi.Lfs and /; barrot.rs) / treatment.
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TABLE 26

Expcrimcnt No. 3: Apparent availabiliti es c¡f essential arnino acids,
.fi*,rtifrl" ototui". and disesLible energy values cf pÍgs (13-27kg) fed
different l.eve.l-s of protein.l'

Ra tion

Lys ine

Threonine

Arsi ni ne

His t i dine

Is oleucine

Leucine

Methionine

Phanr¡ l r'l rn i r¡r'L LTçLLf

Valine

Wheat
tli gh
Pro te.in
}lASH

hr-59.1--

/ t ,bco.L.l

g4 .24

^l-
B3 .3'"

l-ì n
60.5"-

4t-
r a ¡auov.r

h
50.6-

h
10 "9'

I'r5i.9-

Rye
Iìi gli
Pro t-ein
lfr\s!ì

-^..ccj')t) . ¿

-.1¡Lu

78. 2b

,1

63.7-

.c)), _L

57 .2c

I'
/,'1 1 -

L^
o), J

,bclt. r

irrhea t
Lov¡
Proteirr
)"fASli

,lL3.t-
å

51 .0-

lg.gb

^L^80.4'"'
he

57 .L" -

hc59.0--

lr2.Oc'

h
70"0"

,, ìr c-
)Lt. ¿

Rye
Lov¡
Protei n
I{r\S i1

r'ì

45 " 6-

13 .2c

-cdoö. )

¡
4(]). -L

)4.C

36. gc

s9.5-

1+7 .2"

Ll'rea t
Lc¡r¡
Protein
PELLETS

73.3-
2

76.0*
t4

88. 2*

BB. 5-

A
71. 0-

ôatc.ö

76.44

gc. 0a

A
70. 8-

Rvp

Low
P ro tein
PEI,LE'IS

h
6r .9"

^l-oö. )

85.1-
-tr

tö.4

.- ì.
o). f

^L/u.)
,b) I .4

h
1r_5-

6tr .5*

Di.ges ri,bIe Prorein 69 .6Ï) 62.0c
h

69'.7 " 7 g'.5à h
69 .6"

r1

)o. /

Digcstible Energy 71.3D
i¡

1L"9"
h

74.7'
h

72.1- Q'ì ?- an 'ì-

1

'R.:pcrEed as a percent (Dry ine tter basis)

^o"t'"¡f"urrs in the same rorú withouc a comnon superscript are s;ignificantly
clifferent f rom each other (P . 0.05).
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The two pe1. leted. rarions hacl the highest avôilabil it1'/digestibility

values r+itii the pelleced wheat ration having â s.Lighcly highcr percentage

¿rvail¿rbilir¡'/cl igestibiiity values than t.he pelleted rve ration.

Thesel resrrlts are in agreernetìt witlr those reporLud Lr1 l\larquardt

et a1. (1979) in thaI ttre amino acirl av¿¡ilabilities and digestible

protein valr-rcs arc lor+er for r:yc l¡asccl ratiorìs as ccìmpared to r',riteat

basecl rations.

Lysine, threonine, and meth j-onine shorçed the lor.;est availabiliLles

in a11 ireatTnents, as \das the case irr lixperimertt 2. Availability

results shor¿ that lysine, thrconj-ne and inethiorrine(generally tlie three

rnost 1j-miting amirro acids in pig rations) rvere least ar¡¡ril¿,rbl e in the:

rYê, 1o1.'protein, mash ration. A detailed strrdy of the i:esult shor¿ low

^-,^i 1 ^L{ 1 -'+,, .,-'ì,dvdrr.<¡u!rrLJ vorü€s were obtained wiLh gil ts f-or the-sct three arnino acids

r.¡hen cornpareci to those obtained ivÍth barrorus (i.e. 19.0, 34.5, 29 .8/:,

versus 41 ,8,56.1 , and 43.77" for ly'sinc, th::eonine, and methionine,

reslrF(.¡ivelv) - Since the availabilitv for rlie six other amino acidsv!4wç4/ 
/ 

.

did not f o1lov.r this pat tern. uo explanatiorr f or the.se results can be

given.

In scneral- amino acids \dere not as availabie in the rations ruhere

protein r:eqrrirements were loru'er tiran the r\,R.C. (f973) requirements.

'Ì his can be t:xolairrerl hv rile f;'r'¡ attot nletal:oljc f¡c,-¡l nirroten losscs

renained r:elatively constant cven tlrough j ntake \'ras lo\./ered, tlrerefore

mnl<ins ur) â hisirer Dercenrâç'r. of'the loss in the case of thc lor,¡

- - ^ + ^ "i '. .- - t i ^ - ^PIULL:ftl I dL!ULl-).

Tn peneral. ¿rmino acid ¿¡vaÍlabilities r.^¡crre lower f or the tv¡o

higìr protein ralions in rhis expe-rj.ment than [hose reportcd for the

r:1'e and r+hcat based so)'bean mcal raLions in Expcr.i.ment 2. Digestiblc
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Prote in ancì cl igestiblc cnertY r¡alues in this experi.ment f cr ttrc two

high protein rations were also lov¡cr (122 ancl 6Z respective-ly).

¡\l flr,rr¡oh ênÊïoy rìioecrihilij_v r.r.- c.'ô,.-ifi^¡nilv h.icher f]] ¿ O nilL_v wctÞ ÞrÈ;rlrIILdtrLa)/ rt!Ër¡ç! \I -. \r.vr)

for fhe fç;n nr-l lefed r;lt jorrs lar;oroximatel-v i0i{) âs ('ôrnnåred ro ¡.he+v t! /

nrash rations (Table 2ó), the¡e \iere no dif ferences i-n e'üerg)/ digestfbiiity

betrveen the rlze or r+heat based Pelleted or mash rations. The la::ge-

rlifl'crenccs irr.irvailabilitics/ciigesLibilitÍes l¡ci:rreen pc-Ileted rye

¿rnd rvheat raIions ancl the rnash rations r\Ìere cnf]'siightly reflected in

^-'^ -^-g^vLtt vE ! LUI l[dtrLU.
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S Llll}{irì{y

The early reports of poor performance oí l_ivestock and pourtry

'¡hen f ed rye may have been [he resu-L I of ti-ie presence o f ergo t . .fhe

inclusion of rye in rations ma¡'a1so be subjecL to specles dífferences

since rye often ¿lclversely afiecrs the perfc¡::mance of growing chicks

whereas rvith the high levels c¡i. rye used in th1s study, pig performance

was no t gree t1y inf lr.renced ,

rn the f irst experime't r¡ith young groivÍ.ng pigs f ed rye - based

r¿¡tions, performance \das only slightly poorer than for pígs fed a

rvheat b¡rsed ra tion. Amino acÍd avairabi.ritles, protein and energy

dígestibirities ivere not significanr:ry rower for pigs fecr Lroth r1,s

f 'Lour and rye br¿rn lshen comparecl to $/heat f lour ancì r¿heat bra'. Rye

bran in combinatior-r with wheat f lour a'd casein gâve higÌrer ani no

acid availabilities, prote j-n and energy clÍgestibilities i,,herr compareci

to the rvheat flour-wheat bran-casein ra¡ion. The use of caseÍrr

in pl.ce oI soybean me;il äs ¿ì supp]-ementar proLein source cri..l nor_

affect perforrnance significantly.

Young growing pigs fed the low protein ratio¡rs resulted in .Lower

gains (l:0.05) ¿tnd ll"a poorer f eed ef f icÍency rvhen compared ro the

pigs f ed rhe hígh protein rations. At ror,, (r52) ancÌ high (rgz)

protein levels, thel ucil-jzation of rye did not change relative to wheat.

Pelleting of rye or rvheat based 1ow protein ratÍ.ons inrprove<ì performârce

slightly cornpared to the same râtíons i' the mash forn. rn this
experiment, protein and energy digestibilities and some a¡r.ino acicl

av¿rilabi lity verrues \^,/ere signif ican t1y J-ower (p<0. 05) f or rye-

based ratio.s ¿ìs corÌlpared to rvlieat-baseci rations. Girts, especiaJ-Ì1r

shorved Ior¿ availability values for lysine, threonine, and nethiorrine

(the three mosr liniring amino acÍ,<i.s).
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Substitutin¡; rVc f¿¡r: b;,rr1i:y Í,n gr<,.'.4ì ng ratirtns ¿tt ¡¡ ì-cveÌ 'f
B4iá resulted in cler:reaseci gaíns (ir''<0.10) ì-rut :'.mpr:oveC f eed

cfficiencl'. ilr)\{evêr, perIot:fiì:lìc.c oí ai1 pigs fer] rye inprovcd as

the e>:per inlt:nt progrcsscd.

Rye in finisher raLj.ons.ls a Lotal repiacenÌellt for barley r,ras

ecluai to, and j-n the case of b¿lrrorçs , superi or Lo barlcy-f ed pigs .

As rn,as the case t.ri th gro'.;ing pig1s, gi,lts ada¡rted to rve i.;i th rime,

r.¡hereas in ttris experinrent, barrows rerluireci no arlapr-ation period.

In general , barrows i;ere l-ess ac.lversely ¿if f ectccl by the inclusion

c.f rye tharr gi-lts in pig in the (3û-f 00 kg;) weigirr r¿1nge. Carcass

quality r!'as noI af f ected by the i.nc]-usion of r:ye j-n tire ratio¡i.

Ämino ¿rcÍd availabílÍties, d:lgestj.ble procein and <ligesr.iblc

enef lIV v¿tl rrr:s urìrÉr lr'i phêr irlr rr.'o r¿hen cnmnni-r.rì t'o hr r ì ev rn¡ì ql i .rl. r ì -,.-__-_J _-rÉtlL.tJ

highe r agal.n rvllern a 50:50 ccmb j nlìi ion of b:rrle¡' anci rye ',u,as ic<l ,

ln sumnrrrry, early reconncndecì Levels ol 30i rye oì: l.or¿er f or

grorving end t'inishing pigs ¡rpl)ccr too -l cli'and',lic user'rl'ergot-irce rye

F^-..--,.-í--.- ^--r F.ínichino r4¡innr. -^ ¡L.,.-.. 1.- ^,-.ror grorvrng Jno _._.-o -. ___-.-i as tne so_Lc gra]-n sourcc se(iTn

r1¡arr¿ìnted. Sími1ar1-y, r.'ith young grorving pigs, rye ¿ìs tfre sole bas¿rl

rr,r¿ìiIì in comp¿trison lo \^theat, cran be usecl with onl'.¡ s.lí.ght ciccreases

in rrarfnrm¡nno

ll.¡.sed on tlìe exper j.menf ¿r1 re sults rûporred here, grovrÍng-f inisiri.ng

pigs Iend to aciaÌ)t to rye ratiorrs, and its utilization br-:cones ¡nc¡re

efl-icient as the feeding pcriod lengthens. Research done vrith pouJ.Lry

should be cornpared with caution r+ith research done with pigs as it

appears species differences cxÍst in rye utilization.
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