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TIil! EFFECTS 0F ilir,l-lTjiiATED CIAEAL GRASS Ai'lil PL\l'iE 0F
Ì\]UTRÏTIOÀT Oi.] THE PJIIIFCP,Ì.'AI.üCE OT' S!.J-Ii.{¿ DURTI{G

GTTSTATIO¡I ^{i'iD LACTATIOÀ]

by

WTLLIIIi'Í MARTYI{ PA.I.I"ER

The effect on reproductive perforinance of the addition of 10 percent

deÌrydrated cereal grass meal to srine gestation rations was studied. The

investigation also compared the effects of providing three l-evels of nut-

rient intake during gestation, The three levels tes'ted were the Upited

Siates i'Taiiona1 P'esearch Council recomnended all-owance, a irTorwegian re-

coninended all-owance and an allowance r,¡hich gave a feed intake during the

gestation period of approxirnately 20 percent befor^r'bhat of the l,lational

Research council recommendaì,ion" six lots composed of J! gilts were

individually fed during gestation ancl observations were made on their
subsequent repr=oductive performance. Än adoitional stucly Ïras conducted

l'rhereby certain ;orenatal observations üiere made at mid-gestation on lB

gilts whicir were subjected to -bÌre same ration treatments"

The inclusion of 10 percent dehydrated cerear grass rneal in

gestatÍon raiions resulted. in lower rJaily body weight gains during

gestation. Restricted feed intaire frorn ilre zSLh to the Zóth day of

gestation caused signifi-cantly slower gains during this period and sub-

sequent lighter body weights of the gilts in this sturiy both prior to

and imrnediately af'-Uer farro';ring.

l'lhile there -rlere no significant difíerences in the nurnber of pigs
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born, uurnber of sì;il-lbirths, or in average pig birthr^reights, gili;s re-

cei¡¡ing the clehydrai;ed cereal- grâss had fewer st,illbirths and somewhat

larger litters. T'he gilts fed the restricted l-evel of feed. during micl-

gestation farrowed slightly more live pigs than those allor^rec'l the

i'forwegian Standard, r+hich in turn shor¡ed a slight superiority over the

gilis on -r,he National Researcit Cormcil allowance.

Significantly rnore pigs survivec ''co J rveeks of'age when l-C percent

ciehydrated cereal grass meal r¡as inclu.ded in ¡¡estation-lac'Lation rations.

iercent h-vabiliiy Lo 3 r'¡eeks rvas higiresï; in the litters from gilts re-

ceiving the restrictecì lever oT' oehydratecl cereal ¡1rass rneal cluring

:jes1,ai;ion. Livabili-r,.y was lol.¡est in the litters from the gilts receiving

tire sane ler¡el of i,he basal ratíon.

ll-o"sip;nificant differences in average 3 week ruei".;h'r,s of the baby

pigs due io the ration -breatmeni;s involved were no'bed in the stucl¡,.

T'here lras, however, a highly significant diíference due to interaction

be-bween tÌre rations and feeding level-s when-botal- l_itter weight at J

'nreeks was consiclered. The heaviest lit,ters '¡ere f'ron tne gik,s receivin.g

tìle restri-cted ler¡el of the dehydratecl. cereal grass ration cluring ges-

iation, ithereas the gilts which received. resiricted l-e-¡e'] of the basal

raiion haci the lÍghtest littels at J weelcs.

The body wei;;ht losses anci.[eed consumption o_['the gilts during

lacta.tion l/,tere ntore d.epenclent on tJre nuraber of pigs being nurserl t¡an

on prena-r,al efÍec-bs,

T'ire resul'cs of this s tud;r 6s¡1d suggest that satisfaci,ory ::e-

produc-r,ive perforrnance of sr^¡ine can be obtainecl by feecli-ng gi-1ts a ration



containing 10 percent dehycira-becì cereal grass neal at a level which is

20 percent, beloiv the ìttrational Research Co'.ncil recorrrmendecl al-loi¡ance

for gestating slvine.

llifÍerences aniong numbers of' corpora l-utea o'oseryed in lE gilts

slaughterecl at micl-gestatj-on were not significant, indicating no sig-

niÍicant ration or level efiec b upon ovu-Iation raies. O''rulation rates

trIere sonewhat higher in '',Ìre gilts receiving all levels of the standard

basal ration.

Gil't,s receiving the ration containing dehydrated cereal grass had

a larger percen'r,age of their corpora lutea represented by normal embryos

at mid-gestation. Gilts receivin.? tlle res-brictect levels of both rations

from the 25i;h to tire 57tn da¡' e¡ ihe gesì;ation period exhibitecl }ower

total enÌrryonic loss 'bo mict-gestation i;han those receirring the XTational

Resea;:ch council or ir'l orr.regian s-bandard levels of feed. However, these

differences rnlere not staiisticalJ-y significant under the cond.itions of

this study.



Ii\TTRSDUCTIOi'[

E¡,\.rfLrJ OF tttO,,t'*t
Plane of itlutrition o o

-u,flergy , "
Dehydrated !-orage Products
tteed iî-equireinents for Bred So'¡s

E,{PER1]VJiü'¡ TÀL PROÜJIDURE

TAB],É] OF CCI.ITË}ITS

Gestation-Lactatic¡n Stu-dy
Prenatal Stucly . .

R:IJSULT',S AifD DISCUSSI_'[I

GI,STATI C)N.LACTATI ON STijDY
Feed Consumption of Gilts During Gestation . .
Booy rriei-ght ühanges of Gilis Dur.ing Gestation

anci Parturition
ltlu-mber of i"igs Born. ô .
Pig Birth '!./eights. ,
lìaby Pig Survival- to Three hJeelcs of Age
Ihree 1^Ieek Litter itreÍ.ghts ,
Body l{eight Losses and lleed Consurnption of Gilts

During Lactation

PRiJI',]ATAI, STUDY
AveraEe Daily i3ocly i,,Jeight
Ovulation Rate ancl i\umber

Other Prenatal Observations at l,iid-Gestation
I'iid-Gestation

Page

1

l.i

L
7

l0
L5

2A

20
¿t)

28

2B
28

J+o
ì,c4-)

5o((

60

oJ
6l

67
72

75

7B

B2

BTBLTOGIìAPIIT 
"

APPIITIDIX f

Ta.bles of

APP¡JiID];{ ]T

Tables of

APP,IifDfX fIï

Gain of Gilts to
of |lormal ltrmbryos

Original Data of Gestation-Lactation Study

Illustration

Original Data of Prenatal Study

l{i-d-Gestation .
at

of Tndivicìrral FeedinE Uniis

Bq

9Lt



Table

To

II.

rTI.

rv.

V.

tomposition of Diets

Daily Feed Allorlances During Gestation . " o o o .

Average Daily Feed Consumption of Gilts
During Gestation " "

Average Daily Gain of Gilts Ðuring Gestation

À.verage ì3ody ldeight Changes of Gilts During Gestation

tfST üf Î¿ilSLES

and Parturition

VI" Regression Analysis

I/II. Regression Analysis of r''Ieight
Farrowing on Breeding -þ¡eight

-leight

VfIf. Number of Pigs Born

rI. Analysis of ir"ariance

l'. ,!.nalysis o:[ Variance
Pigs lJorn Alive

KI. Regression Analysis
Total Litter Size

Total Pigs Born

of i{eight at .þ-arror¡ing on Breeding

XIï" Pig Birth l^Ieights

XIII" Regression Analysis
Total Litter Size

Page

2L

23

Irnmediately After

for Average Litter Size of

líIV. Regression tinalysis of Toial Birthweight (pigs Alive)

:": ']":':': :':':".'l': :'.
of lrercent Livability at Birth

'i¡ r rT

XVIT "

to

3)4

on Total Born Alive .

Baby Pig Survirral to 3 l,.¡eeks of J\ge

Änal;ysi-s of \rarj-ance f'or Percent Survir¡al- to 3 i,Ieeks of
Total Pigs Born . .

Ânalysis_ oi- i/ariance f or Percent Survival to 3 l,,Ieel<s ofTotal Live Pigs Born .

¡lJU

,ïVfIf . Average 3 i,vèek Litter ',.,Ieights

of Total Litter l3irthweight on

37

3B

Lr

"13
on

Itz

IrIr

\7

LB

Is

5t

)¿.

53

50



Tabl-e

,{r,r.;-.

lü.

}T{I.

,{,{f r.

Analysis oÍ Variance of lota1 3 1,,Ieek Litter

Average L3od;r ì'fsioht Loss and Jtverage Daily
Consrrmption of GÍlis During i,actation

i\verage Daily Gain oí Gilts to l:iid-urestai;ion . .

Average Number of Corpora Lu'bea, l{ormal Enbryos and
Percent Swvival- to t'iid-riestation

)OíIII" +\nalysis of' ì/ariance of iÌumber of Corpora l,utea

,TXIV" :\nalysis of Variance of Percent Corpora Lutea

XXV.

r[{vl.

,I]{VIT.

,{I.|VTII.

;î;{ï,{.

,L{X "

ili;{I "

;{'",-TII.

Represented by i\lorrnal Iimbryos at i'lid-Gestation . .

Other Prenatal ûbservations at i,lid-Gestation e c

!'eed Consumpiion oi' Gilts During Gestation and irirsi;
3 ]'Jeeks of Lactation

nlej.ghts of Gitts L-luring Gestation ano Lactation . ô

Litter Ðata of Gesta'¿ion-Lactation Stuc'ty " " o .

l,Jeight . . 6

Feed

Feed Consurnption of' a-:ilt,s in Frenatal Study

ldeight,s of Gil't,s in Prenatal Study c

i'fumber of Corpora Lu-Lea, irlumber a.nd hieight of t;nbr.yos
inPrenai;al Study o o o c

tther Frenatal Observations

i)r oo

57

61

6LL

7L

73

P'3

B(

87

9O

9L

c)2

93



Figure

1o

¿.

?

Feed Consurnption of Gil-'t s Du.ring Gestation

Average Daily Gain of Gilts During Gestation

Illustration of IndivicÌuai -beeding {.thits o ö

LIST O}- IiIGUIì1IS

Page

30

35

o(



The success of a swine enterprise is dependent upon the produc-

tivity of the sows and gilts in the breeding herd. The productive
l

ability of a sow is influenced by her genetic rnake up and the environ-

ment in which she has been raised. It is generally agreed, however,

that heritability of' Iitter size ancL birthweight in sv¡-ine is quite low

ancl, therefore, any variance in the above reprocluctive traits is largely

due to environrnental factors su.ch as age of the sow and -bhe nutritional

regime pr"ovided during gestation.

Nutrition is, then, oL' vital i-nportance in i,he various physio-

logical phenomena relateci to j;he reproductive capability of slrine.

Adequate nutrition must be provided to a soi'¡ during gestatÍon to pro-

vide nutri ents for the clenands of the Ceveloping litter over and above

those required for her oron'r body fu.nctions. l\lso, in the case of a

young scw, t,'re ration should provicie an all-owance that witl not jeopar-

dize her own continued growth. rn addition a 'oregnant sow requires

nutrients to build up her body reserves in preparation for the denends

of the 1actation period Íolroning parturi-bion. ."t'.hich of the above

mentioned bocly functÍons is rnosi severely affected by inaclequate

nutrition is a matter of some conjecture.

ItJumerous studies have demonsi;rated that oehyrlrated alfalfa meal

improves the reprocìuctive performaace of sows and gilts ancl the vaLue

of green pasture forage of ihe cereal grasses has long been recognizeci,

There have, however, been no reports in the 1i-r,eratu-re on the use of a

dehydrated cereal grass procì,uct in swine gestation-lactation ration-q.

Ii'iTfr,CDUCTIüN
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PrelÍmi-nary investigations at, the Universitir of lfanitoba indicateci that

this product in self-fed rations did exert a beneficial effect on the

reproductive períormance of sor^rs and gil'i;s. It was decided to study

fLtrther the effect of this product on swine gestation-lactation perfor-

mance using inclividual feeding techniques. Indiviciuar feeding gives a

more precise control- of feeo intalce thus enabling more valid comparisons

between feed ini;ake and the varíous body functions duri-ng gestation"

A consio.erable amount of research has been conducteo on the nutri-

tive requireinents of growing-finish.ing pigs" there have been, hoivever,

relatively ferr,i studies on the rìeects of gestating-lactating swine.

Consequently many of the present nutrient al-l-owances recommencied for

breecling soi¿s and gilts are extrapolations frorn experj:nents carried out

on younger growing animals " Tt is generally agreed that embryonic

mortaliiy, rnost of r,trhich occurs riuring early pregnancJ, can be oecreased

by restricting the feeci intake of sor¡s ano gilts <J.uring early gestation.

It is also known that most of' the groi+th of a developing litter takes

place during the last one-third of the gestation period. rt woulcl

therefore appear that preggrant animals should be fed essentially a

rnaintenance diet during the first two-thirds of the gestation period

rvith some additional allowance during the last one-third of pregnancy.

some ol tne feeding standarcls do partiarly recognize the above con-

siderations but the United States I'iati-onal Academy of Sjci-ence--jilational

Research Councj-l suggests a constant l-evet of feed intake in its outline

of requirements for gestating sr,line, and these are only .given for young

gilts and for mature sowso It ís assumeCt that animal-s.intermediary in



body weight would be given proportional allowances based on their body

weight.

It rvas therefore decided to study in more ctetail gestation-

lactation requirements of sr,,rine. The National Research counciL

requi-rements, the standard recognized by research lrorlçers on this con-

tineni, IÀras compared ¡tith: (f ) " l,lorwegian Standard which recommended

a sornewhat higher feed intake tiran did the I'iational Research CounciL

ano t¡hich also recornmended an i-ncreased nuirient intake during the last

three neeks of the gestation perioci, and (2) a restricted allowance

which gave a feed intake r*rhich was approximately 20 percent below that

of the Natíonal Research Council reconunendation.



Plane of Nutrition

Under nutrition and overfeeding both appear to interfere r^rith

normal reproduction" Severe restriction of the food intake i'rill delay

sexual maturity in young animals and cause an irregularity or cessation

of the estrous cycle in mature individuals. On the other hand, over-

feeding causing extreme obesity also appears to be deleterious to

reproduction" The ovaries may become infiltrated with fat, a condition

r'ihich hinders the development of follicles and thereby resul.ts in

irregularity or cessatj-on of estrus.

Evans and Bishop (13) oemonstrated that in the immature female

rat under feeding resulted in smaLl ovaries, absence of large fotlicles,
fcrlicular atresia, and failure of ovulation; while j¡anition in adult

animal-s resulted in failure of fol-licles to devel-op to matuxLuy, folli-
cu.lar atresia, and loss of libioo. similarly, Guilbert (20) found that

restriction oi' the food intalte in rats to 20 or 30 percent of the volun-

tary in'bake had a deleterious effect on reproduction. Furthermore,

cessation of estrus resulted- frorn restricting food intake to the extent

of a loss of 15 percent in body weighto

Hanson et al- (22) found that a restriction in feed intake of

slightty over J+0 percent resurted in a reduction on r.Zi rive pigs

farrowed and a decrease of 0.2J pounds per pig in birthweight.

I(ing ancl Young (29) restricted the feed Íntalce of young sor{s so

severely that they l-ost on the average 23 pounds between breecling and

slaughter 28 da;.5 later, They round that / of the 28 severely restricted

R;\rltrl.r 0i¡ LIT$r*4.TtIRtri



aniïa1s in the test rvere not pregnant. rricKenzie (33) also found that
gilts reared on a l-ow plane of nutrition (h1--L¡8 percent of a fulr
ration) gave bÍrth to fewer pigs than those reared on a mediurn or hÍgh

plane. The development of the genital organs lüas so retarded that some

of the gilts did not come into heat until nearl¡' one year of age.

Burger (3) restricted the feed intake of girts so that they

about !0 percent of the normar expected body weight at 28 weeks of

The mean age of the restricted girts at first estrus was z3S days,

that of the gilts fed to appetite was -r-88.! days. Robertson et aI

also founri that fulr-fed girts tended to reach puberty earlier than

the gilts l-imited to 7c percent oí the feed intatce of the full-.fed
0n the other hand, overfeeding also may delay the appearanee

first estrus. Self et al (l+0) ol¡served that a ration restricted to
thirds of ful-l feeding resulted in earrier sexual maturity in gÍlts
although the difference between the restricted and full--fed rations was

not significant. They suggested that fuÌl feeding was in fact over

feeding" Christian ancl i'ioÍ'ziger (6) for:nd no significant diíferences

in age at puberty between full-fed gilt.s and ones receiving approximately

/0 percent of ful-l feed, clespite the f'act that full-fed gilts were sig-
nificantly heavier at first estrus ihan the gilts on the l-ower plane of
nutrition"

Plane of nutrition has been shornrn to significantly affect the ovu-

]ation rate in strine. Ì'lost investigations have found that a high plane

of nutrition causes a significantry greater number of ova to be sired.

Robertson and co-workers (jT) reportecl that the full-_fed gilts shed 11.J

'9üere

age.
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ova at first estrus folloiring puberty, as opposed to 8.8 for gifi;s l-imited

to 70 percent of full feed; r,¡hile at second Ìreat the full-fed gilts ovu-

l-ateci J..1 more o-ra per gilt than the restricted gilts. Similar results

T4rere reported by Christian and lilof'ziger (6). The ovulation rate for

sel-f-fed gilts in this trial was l!.1 as compared with 13.1+ for gilts

restricted to 70 percent of fulL feed. Self and his associates (LrC)

also found that full-fed gilts shed significantty more ova than gilts

limited to approximately t¡¡o-thircls of full feed"

The ovuLation rate j¡ swine can be stimu.lated by increasing the

nutrient intake for a shor-b period of time prior to ovulation. Zimmerman

g.t.3l (la8) oemonstrated that raising the nutrient intake (flushing) for
periocls of approxi-nrately ó, l-0 or 1l+ days produced greater increases in
ovulation rate from one estrual period to the next than occurred normally

in unflushed gilts: the ovulation response tended to be greater r,rith the

longer flushing period., Baker (t) recorded nruch the same results when

gilts ruere changed from a l-ow eìlergy ration to a high energy intalce ten

days prior t,o ovulation.

Although a high plane of nutrition stimulates.ovulation rate in
the sow, most rtrorkers agree that it has a detrimental effect on early

ernbryonic survival" The prenatal oeath rate over the entire gestation

period in'i;he study of Oirristian and ï,lofziger (ó) i,ras estimated as 62.9

percent for high plane gilts as comparecl to Jl"j percent for the low

plane test animals. The earlier findings o.f Robertson et al- (jT) were

in close agreement in that limited-fed gilts tended to have more ernbryos

aL 25 days of gestation than those on fu1l feed; the restricted gilts
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had 67 percent of the corpora l-utea of second heat represented by normal

embryos in contrast to only li3 percent for the full-fed indivÍduals"

This work tends to sup;oort the observa-t,ion of squiers et al (l+l+) ttrat

rnost of the embryonic deaths in swine occurred prior to the twenty-fifth

day of gestation. A later investigation by Lerner and associates (¡f)

revealed that the majority of the mortality occurred before the seven-

teenth day of pregnancy. the stu.dies of Sel-f et a} (l¡0 and l+1) also

illustrated an advantage for limited feeding on embryo survival,

although the differences were not significant in the latter report.

Some investigators have attempted to l-inrit the nutríent intake in

gestating s¡v-ine by increasing the fiber cont,ent of self-fed rations.

Hanson et al (23) rimited the nutrient intake by substituting ground

corn cobs at levels from 20 to 30 perceni in a practicaL ration for
breeding gitts. 'r,'Ieight gains were higher in the futl-f ed treatment

groups and the number of live pigs farrowed was slightly higher. However,

the litter survival rate ano lveight at weaning was in favor of the re-
stricted dams.

Erergy

A nrrmber of workers have studied the effect of energy intake on

reproductive performance in swine by attempting to alter the energy in-
take per.se without changing the entire level of nutrient j¡rtake.

Zimmerman et al (!B) conducted two trials to cletermine if the

stimulating effect of flushing on o¡rulation rate ¡ras attributable to

increased energy intake. fn the first trial young gilts r^¡ere restricted

fo 60--75 percent of'f'ul-I feed from 15[ Oays of age untit puberty by



feeding irigh f iber (11't--18 percent fiber) rations. Gilis fed glucose a

a source of added energy at the rate of I percent of individual bocly

weight per da;ur in the basal ration Í'or approximately 2 weeks prior to

ovulation were fo'¿nd to shed a greater nrurber of ova than the gilts

receiving onlJ¡ the basal ration (2.1 and C.d more ova in the tr,io res-

pective experÍments), -i.n the second experj-rnent gilts fed a basal plus

lard ration i,¡ith i.he same caloric vai-ue as i;he basal- plus ghicose

r¿.ùion proo.uced 1.9 more ova than the control gilts. The greatest

response was obtained, howevêr, r¿þs¡ gil-t-q r¡rere íed. a basal p},rs lard

ra't ion at approximately 1!0 perceni; of ì;he caloric intal<e of those fed

glucose. They exceeded th.e ovu-latj-cn r.ate of control. gitts by l¡.1 ova

arrd the glucose ano 1ow fat gilts by 3"1 and z.z ova, respectively,

A' study'by I1ai-nes "!jl (2t) oias conductecl to deterinine i;he efÍect
o-f 'br'vo levels of energy intaile on attainmen-b of Þubert¡r, o-rr.i-ilation ra-be

ancì embr;¡onic inortality , One groun '¿as f'ed -bo aÌ:pe'bi-be a -ì_ó ¡rercent
prol,ein ration; a seconci erou.Ð v¡as t'ed halL'the qr_rantity of the f,irst,
the secoircl ra'r,ion being formu.Iateil so that the energy ini,aiie w¿s reduced

l0 percent, whil-e 'che intal<e of other essential nutrienis rernainecl

ap,oroximately the same. .'\11 gili,s l¡ere brecl ai seconcl heat fol-Iowíng

sezual matu-rity and one-third oÍ' each treatmen-t, gïouþ was sacrificed

J days after ureed-inuq, anoiher i,hird aL 25 da;rs s, gesi;ation, whí1e rl,he

remaincier r¡Iere alloi,veci to farroui. Tne hnrted-r'eo gil-us were 2,1 ctays

oloer and 36 ìoounCs lighter ab pubert). than the f,.rll_-f.ect gilils, an

observation ivhich is in general agreenent r¡it,h the results of iìur¡ler(J)
ancl ¡l"ober',,son (l/). üorr'-rcra l-u'bea coun-:,s z,evealecl tha-1, fuÌl-fed gilts

Õ

s



ovulated statistically greater numbers of ovaj a fincling consistent

those of christian and irlofziger (ó), Rouertson et a} (37) and self
af ()+O). Prenatal mortality for the first 25 days of gestation was

1i.ó percent for rimited-fecl gilts and, 22.1 percent for furl-fed gilts,
and was 20.I percent and Jl.B percent f'or the limitecì-fed and full-fed
groups, respectively, for t.ire entire gestation period. The observations

fron this study r^roul-d seein to point out that gilts should be ful-l-f'ed

prior to ovul-ation for high ovulation ¡'ates, but limited-fed during early
gestation to attain higher embryonic survival rates.

In a further investigation by the same station, reportecl by Goode

et al (17), eneïgy rEas restricted in a gestation ration by usì-ng high

levels of dehydrated alfalfa teaf meal and grorurd oats. i-lowever¡ both

cliets Ïiere approximately equal in percent crucLe protein, minerals anci

B-vitamins. The observations on age and weight at puberty- were in close

agreement with t'he findl.ngs of äaines et af (2f) in that the restricted
gilts were olcer and lighter in r.reight at puberty than the fr:.l]--fed

inclividuals" Ovulation rates were slightly higher in the low energJ,/

treat¡nent groups. Tarly embr¡zs¡is losses were lower j¡r the restricted
gilts.

Gossett and Sorenson (19) compareo gestation rations containing

either g3 or 55 ttrerms of' productive energy per 100 pounds of feed,

Gi]'os receiving the l-ow energy diet tencled to reach puberty earlíer than

did those on Í,he higher energy leveI. This observation is not in agree-

ment with the study of Haines et qr-" (zL), but the restriction in energy

intake was more severe in the investigation by the latter, rt does,

with

et



however, agree with the suggestion of self et ar (lio) ttrat fatness of
anj-mal as influenced by level- of feeding may affect the attainment of

pubert¡'. An explanation of the discrepancies in the resul-ts of the two,

expeririren-us may be that in the test of Haines et al (ar) tiru full-fed
gilts were at an optimum leve1 and their rest¡icted animals r+ere under-

nourishecl, rorhereas i¡ the studies of Gossett and Sorenson (19) restricted
feeciing was adequate and ful-l- feeding amounbed to overfeecii-ng. However,

the weight for age of the gilts j¡l the study of Gossett and Sorenson does

not indicate excessive fatness in either group, ano this factor al-one

does not seem to account entire-ty for the cìiff'erences 1n age at sexual

matu-rity in ihe two studies. The high energy p-;ilts in this study showed

a trend t<¡ward greater ovul-ation rates but this difference .r^ras not sig-
nificant. ltnbryonic mortality at )+o oays of gestation was significantly
greater, however, in th.e high energy treatment group.

ïn a further study by the same workers, sorenson et ar Q+Ð, go

gilts were used in a test whereby the same two energy levels (g3 or 55

therms per 100 pounds of feed)r+ere again compared. The results of' this
investigation led to the following conclusions: (t) lnergy level caused

no significant differences in age at priberty; (e) irigh energy rations
resulted ín heavier weights at sexual maturity; an¿ (3) high energy in-
take increased the ovulation rate and al-so Ì;he early uterine mortality
rate o

Dehydrate{ Forage Products

10

the

The beneficial effects upon

green pasture state have long been

reprociuction of cereal grasses

recognized (Hogan and Johnson

in the

(26),
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0arro11 et aI (l+) and Krider et al (30) ). The literatur*, horurr"r, con-

tains few references to the use of tiehydrated cereal grasses in rations

for pregnant su¡ine reared jn dr¡rlot. Data from the University of ltrtanitoba

(stothers (L5)) on triars carried out during the years L95S Lo L959, in
ivhich ler¡els of 10 and 20 percent dehydratecl cereal grass had been in-
cluded in gestation diets, showed a consistent favorable response for
t?ris dietary ingredient.

Several studies have been conclucted t,o determine the effect of

dehydrated alfalfa prod-ucts on reproduction efficiency in swine. Iiarly

workers in the field demonstrated the value of alfalfa meal in practieal
broocl sow rations, Freeman (15), using weÍght, strength and nurnber of
pigs farrowed as ineasurelltents, found" that alfalla hay was as efficient
as tanl<age in supplemen-bing corn for sowsc In studies of the calcium

requirement of brood soTnrs, äogan (25) sn""eeded in raising to rveaninq

age 81 percent of the pigs f'rom sows whose gestation ration had

contained 15 percent of alfalfa meal, whereas sor+s whose ration had

contained only I percent of aLfalfa meal weaned only !1 percent of their
pigs" A later report by Hogan and Joirnson (e6) showeci that soirs re-
ceivÍng 25 percent alfalfa meal i-n their diet weaned BI.é percent of
the pigs farroried, whereas mortality to 'seaning i^ras J!.1 per.cent in the

control gilts. There r"ras, ho'rvever, no significant difference j¡ t,he

mrmber of live pigs born.

Ross et ar (38) rortld that a practical ration containing corn,

soybean oiI mear, sa1t, limestone and I percent ground alfa]fa hay gave

poor reprociuctive perforinance in sor'rs. Liiters weaned were srnall- in both
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number anct size of píg's, inl-hen the alfalfa rras raised Lo L5 percent, at

the expense of corn, reproduction was normal. Sows on this ration weaned

twice as nlany pigs as the sows on the ! percent alfalfa diet and the pigs

were 2l percent heavier at weaning.

l'urther studies ïrere reported by Ross et aI (39) on the eff'ect of

a ration composed of yeIIow corn, expeller soybean oi1 rneal, calcium

carbonate, anci conmon salt with varied level-s of alfalfa meal, and/ox

certain vitamins or vitamin concentrates. rn the first part of this

study, it was found that levels of either 5 or L5 percent alfalfa meal

allowed sotn¡s to giv'e birth to litters i'rhich T¡rere normal except for mal-

formations of the feet and legs. There was no difference in number born

under tire tlto treatments. Considerable d.ifferences rrere, holever,

apparent ivhen the two lots Ìrere carried through the lactation period.

1'he sows i'¡hich received the 15 percent alfalfa meal suirplemented ration

r,reaned nearly 100 percent more and. 25 percent heavier pigs at !ó oays

oí age than did those on the 5 percent level of al-falfa meal. rn the

second part of tLri.s experiment, ruirich lras a two-generation study, the

reproductive performance of gilts selected from the first tríal- r,¡as

studied. congenital mal-formations su.ch as s¡mdactylisrn, taripes and

paralysis agitans were observed in all litters, but the incidence ï,üas

greater in the litters from sows fed the lower l-evel of alfalfa meal.

The incl-usion of such practical su-pplements as tankage, fish meal,

molasses anci dried brewerst yeast in the diet late in the gestation

period (tO aays prior to parturition) fail-ed to prevent the occurrence

of Ì;he abnormal-ities 
"
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Further observations by Cü¡rha et a1 (8) again demonstrated the

i-nadequacies of'a gestation clj-et containing only.! percent alf'alfa meal.

The inclusion of either I! percent alfal-fa meal or soybean lecÍthin plus

pyridoxine resuL-bed in normal reproduction" Ho'çvever, the single acldition

of either crystalline riboflavin, choline or one percent B-Y riboflavin

supplement (a by-product of alcohol fermentation irom grain or molasses,

i"¡hich is rich in riboflavin as well as oiher ts-complex vitamins) to tfre

5 percent alfalfa neal diet proved to be ineffective. The ¡+orkers in

these studies concruded that gooc, quarity al-J'alfa meal contai.ns some

unidentifieci factor which lrill improve the reproouctive performance of

sows fed in drylot and that a level or lc or L5 percent alfarfa i_s re-
quired with cor"n-soybean rations.

Studies by Fairbanks, I{rider anct Carro}l (1Ir) further ciemonstrated

that a ration of yellow corn, soybean rneal, tankage, fish ¡aeal, _fortified

with cod-Iiver oi-1 and mincrars ¡.,-as nu-tritionally inadequate for gestation

and lactation uncler drylot eonditions. Gilts on the above ration pro-

duced litters containj¡rg a higher percentage of stilll¡orn and i^reak pigs

than did those fed rations fortified with either driecl corn distillerst
sol-ubles and alfal-fa mea1, alone or in combjnation, or crystalline lj-
vj.tarnins (tniamine, riboflavin, niacin, pantothenic acicl, pyridoxine

and chol-ine chloride). The fortified rations also improved breecling

efficiency and fertitity as measured by number of serviees requirect per

conception and by the averase number of pigs farrowed per litter. The

value of' the dried sofubles and alfalfa meal was attributed by the l,lorkers

in this stuciy to the water-soluble vitamins containecl in these prorlucts.
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In addition to supplying the B-vitamins known to be required for groi"rbh,

the alfalfa meal '¡as probably supplying additional unknou¡n factors, since

litters from the gilts fed t0 or 12 percent alfalfa meal remained rela-

tively free from abnormalities in skin, feet and legs while litters in

the other groups showed certain abnormalities.

Teague (l+ó) observed the reproductive performance of gitts 'when a

diet containing IB percent of sun-cured alfalfa or a wel] supplemented

legurne-free diet i,uas fed prior to breeding and during gestaiion. The

inclusion of alfalfa did not noticeably affect breeding performance, but

significantly increased the number of live pigs farrowed" A greater

number of pÍgs from al-falfa-fed sows survived to weaning age. Gilts
which hao received the alfal-fa supplemented diet a-rso possesseci a p¡reater

nuraber of corpora lutea when slaughtered aL 25--30 days oí age. This

suggested either that the al-falfa hacl stimulated ovulation or that ure

legume-free ration had depressed it. The embryonic and foeta-r mortality
was much the same in both -breatment, groups.

rn an earlier study, De pape et al- (lo) round that sun-cured

alfalfa meal was significantly better than dehydrated alfalfa pellets in
a gestation-lactation ration as shoinrn by the number of pigs weaned per

sow ancj the total weight of pig weaned per sotr. ûf the total number of
pigs farror,red, the percent mortarity to weaning was 16 and 20 percent

higher in two trial-s, respectively, when dehydrated atfalfa pellets r,rere

fed in place of sun-cured alfalfa meal-.

Gard et al (fó) stnaied the effeci;s of adding lO percent cleh;rclrated

alfalfa meal to a purified gestation and. lactation diet contaj-ning corn
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starch, soybean protein, ciextrose, t¡oodflock, corn oÍ1, vitamins and

minerals' The sumnary clata of the three trials showed that sows given

alfalfa ineal faruowed 1.! more total pigs per litter and l-"8 more live
pi8s. The dehydrated alfalfa meal did not have any consistent effect

upon the number of pigs surviving or total litter weight at weaning per

lit,ter.

l:larlier work by trlrsrninger et a]- (12) nao demonstrated that the

addition of L5 percent alfalfa meal to a purified diet had a favorable

effect upon gestatÍon and lactation performance in that pigs were heavier

at weaning.

Heidebrecht et ql (zl+) red gilts a basar ctiet of ground. ye11or,r

corn, soybean oi1 mea1, 5 percent al-fal-fa mea1, salt and limestone for
]05 days prior to breeding. I'Ihen al-falfa silage î¡ias given ad l-iþ_itgm,

the percent survival to weaning and average pig weights at weaning were

significantly increased. The percent pigs weaned oí those born alive

and average weaning weight per pig rnrere 16.Z percent and l-9.8 pounCs,

respectively, for the pigs from sows receiving the basal- ration, whereas

the comparative figures -for those receiving alfarfa silage were 66.7

percent and 26.ó porurds.

Feed Requirements tr'or Bred Soi,rs

The daily nutrient requirements

United States National iìesearch Council_

Í'ollowing table,

for breeding sorrrs as given by the

(lg5g) are outlined Ín the



Liveweight, lbs.

Lxpected daily gain, 1bs.

Total feed (air dry), Ibs.

Total digestibte nutrients

0n this basis a JOO-pouno bred gilt would receive 2 pounds of feed

per 100 pounds of body weight per clay, while a lOO-pound mature sor¡ would

receive a ciaily allowance of l-.5 pounds per 100 pounds of body weight.

The Danish recommended allorùances for bred sohls, as calculated by

Jespersen and Olsen (27), are as follo¡+s.

ïoung Gilts

300.0

1.0

6,0

(ZoÍ r.n.i'i. ), lus . h.z

vieiglrt of Sow (kgs")

T2,

150

175

200

225

IO

Illature Sow

5oo.o

o.7

7"5

5"2

150

l-75

200

225

250

fn lrlorway, Breirem (2) separatecl

pregnancy from those for maintenance.

Scandinavian Feed

First J lt{onths

õ-é-o I

^a)¿.Q

2,9

3.0

3.1

Jt I Scandinavian feed unit = approximately 2 pounds T.D.N.

Units Daily;+

Lasi 3 lileeks

4.7
).1

âÕ
JoO

?o

Ii'o

l+.1

estimates of the requirements for

From studies on the nutritive
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requirernents for growing-finishing pigs¡ he calculatecl that a sor,¡ of

ItO lcg. needs 1.2 Scandinavj-an feed units cìait¡r for maintenance; a sow

of 200 kg., 1.5i and one of 25O kg., 1.2. He suggested that a pregnant

sor,r in normal condition should have an extra 0"5 feed units daily to
satisfy gestation requiremør'i;s, while a sow in poor condi-tion after a

previous lactation shoulcl receive 1.0 feecl unit daily above the main-

tenance requirernent.

A more recent Ì{oniegian recommendation by Valda 
"t 3l (IiZ) suggests

the fol-LowÍng requirements (in Scandinavian i:nits): 3 weeks after weaning

and 3 weelcs before farrowing 2.5 Lo 3.0, for the remaincler of pregnancy

2"o to 2.5. The higher arnounts are recommended for thin or young sowso

}{itcheLl et af (3h) sfaoghtered prepprant gi}ts at weekly intervals
from the fifth to the sixteenth week of ges'r,ation and determined the

nutrients stored in the fetuses ancl placenta. The data were corrected

to a statr.dard litter of eight and treated matheinatically to provide

curves showing the increase in nutrient storage over the gestation

period. The following graph based on this study and reproduced from

i{aynard and Loos}L (SZ) il-tusùrates that most of the nutrient deposition

takes place cluring the l-ast third of pregnancy.
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i3ased on the above observa'bions, crampton (J) suggests that a solr

should receive an extra 2,! pounds of T.D.ÀT. above the maintenance re-
quirement during the Last third of pregnancy,

The íoregoing review of recorunended nutrient alloruances for
gestating swine wouli suggest a nunúrer of inadequacies. Firstly, most

of the suggested nutrient allowances are based on investigai,ions in-
vorving growing-finishing swine. secondly, with i;he exception of the

Danish recommenclations, no atiernpt has been macle to gÍve nutrient re-

quirernents for solüs or gilts internediaie in weight between the suggested

levels for young gilts or mature sorús. Lastly, the extra nutritional
demands of the last one-third of pregnancy, although given some considera-

tion by the suggested Danish and ltÍorv¡egian allowances, are fu1ly realized

only in the recommendation of Crampton (Z).

The review of li-berature revealed only one reference which studied
the effect of' adding extra nutrients during the last thircl of the sowrs

gestation period. rn this s-r,udy by Johnson et a1 (za), 12 nounds of

5Bro121L
I¡Ieelcs of Gestat,ion

1róoo

lr2oo

800

l+OO

18

Grams
nf

Protein
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coin silage per soi{ per day, supplelnented wiih a corn sj.lage balancer

containing carbohydrates, proteinsr'vitamins, minerars, anci an-bibiotics,
t ¿^rvas fed to 12 sows and 60 gilts, Tn the even fed group,2"95 pounds of

i;he balancer r.ras girren claily to the sor'¡s and the gilts received J.20

pounds daily frorn breeding to the 1]0th ctay of gestation. The other

group of sows and gilts was fed the saine amount of corn silage daily,

but 2.!0 and 2.75 pouncls, respectivery, of the balancer durÍng tne fÍrst

two-thiros o1 gestation and 3./! and l+"55 pounds, respectively, of the

same balancer during the last one-third of gesiation. The feeding s¡rst,erng

were designed so that both the even and the low-high groups received the

same amount of corn silage and balancer during the entire gestatÍon

perioci. The }ow-high system of' feeding produced 1.Ir more pigs per solü

lit'Ler and 1.5À nrore pigs per gilt litter, when compared to ihe even

system. There was rittl-e difference in tlie l4-day-o1cì pip: weights from

eitirer feeding system.



Gestation-Lactation Studv

The gestation-la.ctation phase of this study rEas conducted during

the period from it{ay to October, 196I" The erperÍnental anjmals consisted

of L¡I gilts which averaged )jl da;¡s of age (range--J23 Lo 3l+T aays) and

lJ8 pounos in weight (range--278 to l+05 pounds) at the time they were

bred. The gitts were selected fronr the fourth generation of a breecl

development project at the Uni.¡ersity of ltÍanitoba. The average contri-

butions of the 7 founilation breeds to these gilts r,rerei Landrace, Jó.6

percent; inlessex sadclleback, 25"2 percent; l.^,rersh, 1r.L percent; jlfinnesota

rioo 1¡ 1l+.3 percent; Berkshire, 9.3 percent; Torkshire, ó.2 percent; and

Tamworth, J.! percent. The breatment of the experimental animals prior

to the test period inras as follows: (1) All gilts had been fecl a standard

protein-supplemented barley-oats ration from approximately IBO pounds in
weight, (2) Tirree r,¡eeks prior to breeding 20 gilts were fed a stand.ard

barley-oats gestation ration (ration f) and thè remaining 21 gilts r^rere

given a ration r,¡hich contained 10 percent dehydrated cereal grass meal-;ç

(ration II).

The gilt,s were self-fed cluri-ng this pre-experjmental period and

the composition of the diets used in the study is indicated in Tabl-e f,
For breeding, the gilts were sub-grouped as equalll, as possible

ETiPffiIi'iENTAL PROCEDURE

-rtsold commercially in canad.a under the trade name of cara Gras.
consists of: Orchard Grass, Dactylis gl-onerata ancl ìdew Zealand.

Rye Grass, Loliu_m sp.
Guaranteed analysj-s : proffi]-J.6-percent mínimum; fai-, ),J,per-

cent minimum; fibre, 22 percent maximum.



Components (I¡s.)

0ats

Barley

Dehydrated Cereal
Grass ivleal

Soybean Oil- iYeal

Meat Ìtfeal

Limestone

TABLE I

CT,]VJPOSIT]ON OF DIETS

RatÍon I Iìation II Ration T

Gestation Gestation l,actation Lactation

Trace l'Íineralized Salt

lritamin A (5'OOO I.U./gm")

Vitamin ll (ór0OO I.rJ./gn")

\5

hL

CI{6I'íICAL AITIALYSIS

35

he

10

(.5

2.O

1,0

0.5

3o gm.

I.25 grn.

2L

30

5e

Nutrients (percent)

a(

2"O

1.0

o"5

1"2! gm.

Ration II

Protein

Fat

B:

10

7"5

2,O

1.0

u,5

3o gm.

L.2j gnt.

Fibre

Calcium

Phosphorus

Ration ï Ration If Ration I

3.5

2,O

r"0

o"5

L,Zl gm.

Calculated T.Il.¡l 
"

Gestation Gestation Lactation .LactatÍon

Lb.5

¿.o

7,2

o,67

o.À3

7L.3

lL "ó

3.1
.'] a\I o7

o "67

0.L0

6g.E

th"g

2,9

6.6

o.62

0.it0

7u"O

Ration ff

1l+.6

¿.¿

6"9

0.óB

o.37

7h.O
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accorcìing to breeding and weight to six pens each of rnrhich contained a

boar of similar breeding. Three pens of gilts received ration I and the

remaining three ruere given ration II. The boars rrrere continuously main-

'r,ained in the breeding pens and i¡ere rotated among pens three weeks sub-

sequent to the beginning of the breeding period.

Gilts hrere removed from the breeding pens 25 daW after service at

which time tÌre;' T/üere considered to be pregnant since they had not

exhibited visuaf signs of estrus during the intervening period. The

gil-ts were then individually Í'ed twice daily for the rernainder of the

gestation period. Three levels of feed intake were ì;ested for each of

the two rations, The experimental design r¡¡as therefore a 2 x 3 factorial

wiLh 2 rations and J levels.

A description of the 3 level-s is inclicated below and the feeding

regime is outlined in Table TI.

(t) Unite¿ Slqtçs Ìrlational Academy of Science--irlational Research Council

Subcomr-nittee on Swine_ Nutrition--Nutrient Requirements of Sr,¡ine-;t (j5)

The amount of feed was calculated according to tÌre lrïational

Research council recommendation that a JOO-pound p-ilt be given a daily

allowance oi Lt"Z pouncls of Total Ðigestibre iiJutrients (t"l.N,) ivhile a

loo-pound sow should receive !.2 pouncis. ri straight rine graph r,¡as

drarrrn between these two levels to deter¡ni¡e the requirements for gilts
betrrreen the two extrernes in body weight. The gilts r^rere weighed every

tl¡o r.¡eeks ancl feed adjustrnents r'¡ere rnade according to body weight, One

x-Referred to hereafter as the iri..?,C. allorvanceo



i^Ieight of

DATLY if¡;d' ALLOÍJ.¡AT]CìjS D-LN,ING GESTATION (IUS. Prg])

300

310

320

310

3li0

J5U

360

370

3Eo

39o

100

l+rO

hzo

h30

l+l+o

\5c

L6o

f iZo

Lr8o

irgo

500

N.R.C. Allowance Norweqian Allowan

TABLË IT

6.00

6.o5

ó.10

6.20

6,30

o.J,

6.ho

6"5o

o.ou

6"65

6.70

ó.Bo

6 "go

6.95

7.00

7,o5

7,10

7.2C

7 "30

7.ho

7 "50

Nore,regr_an Al-l-oüiance Restricted Allor.rance
ffitriffiirrl

Restricted Allowance

23

2.7o

2.75

2.80

2,9A

3.00

3.10

3.20

3.30

3. L0

3,50

3 "60

) "o5

3.70

3.75

3.80

1 0rì

L.oo

L"10

L+,20

7.00

6Ja

6.35

6.h0

6.5o

6.6a

6.70

6.80

6.go

7.00

7,00

7.10

7 "20

7 "30

7 "lJo

7.50

7 "6a

7 "70

7.80

7.go

8.50

Above feed al-lo¡rances calculated on the basis of rations
containin e TO/" T.ll.l.{ "

L.3o B.oo

I+;5 B.oo
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gilt receiving this level of tire cereal- grass ration aborted JI days afier

breeding and r^las removed from the test.

(2) Norr*gian Allowance--r,Ial-da et al (!?)

The gilts were feo accorcling to the Noniegian recommendation that

a young sow be given 3.0 Scandinavian feed units daily for 3 weelrs after

weaning ancl 3 weeks before farrorrring and 2.5 Scandinavian feed units per

day for the remainder of the gestation period" It was assumecl tirat a

Scandinavian feed unit equals approximately 2 pounds of Total Digestible

I'iutrients (Drincan ancl Locige (1I) ). Therefore the allor.¡ance given in

ternrs of T.D"II .'v,ras !.0 poi-rncls of ToD.l'Jo during the midclle period of

pregnanc;f Q5--gl days) and ó.0 pouncls of T.D.ll. cluring the last three

weelcs, One gilt in each breeding lot failed to conceive anci hence was

not inclucred in the ti"ial.

(;) Restric'Led Allowance

The gilts receiving this allor,.rance r¡rere fed at a level which was

calculated to be approximately 15 percent less than the li.R.C. recommended

allowance for the entire gestation period. Èionever, the feeding regime

was conducted so that the giJ-ts received an additional 2.5 pounds of

T.Ð.I'i. during the last third of pregnancr'as recommended by crampton lJ).

Tirus, they r,rere quite severely restricted during the middle part of the

gestation period, being al-l-owed essentially only a maintenance ration.

Feed actjustments r.rere macie accordiirg to the bi-weekly body weir{nt recorded

for the gilts. One gilt in each experimental group aborted JO days after

breeding and one gilt receiving the dehyclrated cereal grass ration failed
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col-Iceive.

Tlhe chart belor'¡ indicates the rations, levels and m¡-mber of anirnals

each lot.an

æ

-*- 
_ Init_i-a-l _iri_o. Final_w".

Ration

Rati-on

r

rI

The gilts were kept in clirt 1ots, irrovided with shelters, and had

free access to water. The animals T¡/ere moved inio the farrowing lrarn

approximately one week prior to the calculated farrowing date, They were

weighed at frequent intervals in order -bo obtaÍn a weight within la8 hours

of farrowíng and were put into farrowing crates about 2 days prior to the

expecfed farrowing date. I'hey were r,reighed within 12 hours after far-
ror,ring and were injected r,¡ith either 2rooorooo units of a mirture of

penicillin and streptomycin or 500 mill-Ígrams of terramycin as a pïe-
veni;ative measure against fever and scouring.

The gilts r+ere hand-fed to appetite during ractation similar
rations to those fed during gestation, but with some acijustments mao.e

to give a higher'l'.D.i'J. intake. The baby pi_as were injected r,rith an

iron-dextran corûpouno within J days of birth. A com¡nercial creep feed

was provid.ed to the young pi.es ai between 2 and j weeks of age. Two

litters from each treatinent group were weaned at I r"reeks of age to

arleviate a pen shor.tage problem in the farrowing barn. The remainder

of the litters hrere r¡reaned at ó l¡eeks of age.
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The daùa col-lected during the experimental period slere as fol-lows:

1. t"'leight of gilts at breedi¡g.

2. i.,teights of gilts at bi-weeltly j-ntervals

J. Pre-farrowing welght, in€,e wiihin [iJ hours of farrowing.

I1. Post parturient weight r¡ithin 12 hours after farrowing.

5. Gilt weights J r,ieeks post farroiring.

ó. I'lumber of pigs farrowed (totar ano alive),

J. Birth weights of aj-l pigs farrowed.

B. irJumber of pigs surviving at three weeks of age.

9. Three week r¡eights of baby pigs.

10. Feed consumption of gilts during gesta'bion and lac-bation"

i]@t"¿v
further study r{as uno.ertaken in August, 19ó1 to observe certain

prenatal reproductive charac'¿eristics of swine as influenced by the sarne

rations and feeding levels as r^Iere useci in the gestation-lactation study.

Twenty-one gili;s were allotted into the saine six treatment gro ups

that were employed in the previous study. The age and weight of the gilts

at time of breeding and all other methoos of procedure cl-osely paralleled

those of the gestation-lactation trial-. Three gilts receivÍ-ng the de-

hydrated cereal grass ration fail-ed to conceive. The chart belorri outlines

the rations, levels and number of animals in each lot.
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The gilts i'Tere sacrificed rnidway through the gestation period and

the following observations were made:

1. Ilu-mber of corpora lutea ancl normal einbryos.

2, l.,veight of eni;ire reproductive tract,

3. tÌeight of 'bhe ernbryos.

,l+. iteigtrt of the empty uterus.

5. ',nieight of the uterine fluids.

ó. Croi^:"n-rump length oj' -l,he embryos.

J, Length of the uterine horns.

Statistical methods employed for analysis of data were analysis

of variance and co-rrariance as described by snedecor (L2).
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RIISULTS Ai\]D DISCUSSION

I. GtrJST'ATION-LACTATiOI.'I- STI]I]Y

Feed Consumption of Gilts Durins Gestation

The feed consumption data are su-rffnarízed Ín Table TTT and presented

pictorially in Figure I.

tr,Inen the study was designed it was felt that gilts receiving the

Norwegian Standard would receive approximately 15 percent more feed during

the entire gestation period ihan would those fed the National Research

Council (w.R"C.) recommended a]lowance. As a consequence the Restricted

Level r'ias designed so that gilts on this l-evel of feed intake woulci re-

ceive approximately 1! percent less than the N.P..C. recommendation, thus

giving a comparison of feeding levels r^rhich were 15 percent above and

belolv the N.R.C. sriggested level-. Iioweverr as will be noted from the

results in Table III, the total feed consrimption íor the entire gestation

period '¡as almost the same (7.1-ll- an¿ f.lo porinds per day, respectively)

for the i\lortregian Standard and the i{.R"C. Ievels" This was because the

gilts receivinq the lri.R.c. alloi¡ance gained in neight rapidl}, d.uring the

early period of gestation and rrere soon at a weight requiring an allowance

equal to that given to the gitts alloived the ÌJon¡egian Stand.ard" There-

fore the gilts given i;he iiToRoC. allowance, which rv,as based. on their bocly

weight, recej-ved approximatelythe same amount of feed (6.9T pouncis)

during the middle part of pregnancy (25--76 days) as did those on the

itJorwegian standard which received a constant daily allornance of 7,0

pouncìs of feed. The gilts on the irlorriegian Stanclarcì (which allo¡,¡ed a

daily feed intake of 8,! pouncrs d.uring the rast I r,ieeks of'gestation)
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clid consume an average of 0,1,15 more Ðounds of feed daily durÍng the last

JB days of the gestation periocl than djd those on the i\,R.C. allowance.

This, however, was not great enough'r,o give an appreciably greater feed

intake when the entire gestation period was considered.

The gili;s ¡qhose feed intalre was restrieted consumed an al'erage of

5.90 por.rnos of feed per day over the entire gestation period, an amount

which was 19.2 percent below that of the consumption of the gilts re-

cei-ving the l'l.iì'0. sllowance. This resiriction Tiîas rnacle cluring the mÍddle

part of the gestation peri od (25--713 oa¡s ). The avera¡ge daily feed

a}lol¡anee to the restricted gilts during this period r¡¡as 3.75 pounds of

feeci, or 2.6 pounds of Total Digestible i{u-r,rients (t.I).1\To), onthe basis

of 'loíâ T.il'l\. in tne ration. This was only o.lL pouncls of T"Ð.N, abor.re

the calculated maintenance requirement of 2"2 pouncìs of T.D.i\l. for gilts
of this weight.

TÌre daily allowance to tÌre restricted gilts was increasecl by 2.!
pounds of T.D"l'¡-. during the last one-ilrird of pregnancy, .i;hus giving a

daily feed. intake of /.20 pounds which was nearl-y equal to that of the

rl.R.c. level or 7.2ó pounds per day during tÌre final third of the ges-

tation period.

It will- be noted from Table IfI tha'c there was a consiciera"ble

antount of variation in the feed consumption r¿ithin the 6 treatment g1oups

during the i'irst 2! ciays of gestation, during which tjme the gilts nere

all-oi'¡ed- to remain Ín the breecling pcns. This was because a1l- the test
animals '¡ere self-fed during this period and strict regulation of the

feed intake coula therefore not be achievecl. Rernoval of'.the gilts frorn
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the breeding pens and initiation of individual feedj¡g immediately after

breecling l¡ould have eliminated this variation in feed intake durins the

earry part of pregnancy. liowever, the gilts i,;ere arLoweci to remain in

the lcreeding pens for this 2l day period on full feecj so that any gilts

which failed to conceive at the fi¡sÌ; service coulC be rebred at the

succeeding estrus, while still on a full feeding regime, t¡hich most in-
vestigators feel is necessary for maxi:num ovulation. Tf the gilts had

been subjected to restrùcted feeding immediai;ely after breeding, it woul-d

have necessíì;ated removal from test of those whic.h failed to become

pregnant and returned to service at the next estrual eyrcre, since the

limiteci feed intake trould have had a deleterious effect on ovula-bion

rate a'b the subsequent estrus.

The limited number of gilts availabl-e for this study necessitated

the procedure which was carried ou.t.



tso4y l'feight changes of GíIts During Ges'uation anci Parturition

The average daily gains of'the gilts during gestation are outlined

in Table rv and shor,rn graphically by Fig;ure 2. The actuar body weight

changes during gestation and parturition are slÌronarized in Table i/. The

statistical analyses of the ciata reiated to body weight changes are

shotnrn in Tables trl and Vl-I.

A preliminary regression analysis of the effect of initial or

breeding weights on body weight before farrowing and on weight after
farrowing indicated heterogeneity of re65ression. This finding imposed

tire restriction that a typical 2 x 3 factorial anatysis of variance woul-d

not be valid" Analysis of i¡ariance and covarÍance was hence conducted on

a within and between treatment basis" ft will be noted in the analysis

of covariance in Tables VI and VIT that six degrees of freeclom have been

removed. fronl the error term by the acìjustment for breedin.g weight. The

analysis of da'ta adjusted for breeding weight indicated a significant
difference (PcO.Ol) among rations as to their effects upon weight prior
'to ano after farrol"ring.

Inspection of the average daily gain data suggeststhat this signi-
ficance was due orimarily to the feeding level-s ernployed. The gilts on

-r,he restricted l-evel of feed intake on both ration treatments made slower

gai:rs and were lighter in weight at farrowing time than those on the other
two feeding leve1s" The slower gains ürere, of course, occasioned by the

severe restriction in feed intake during the period from the 25th to the

7óth aay of gestation. The average daily gain of the gilts for this period

on the restricted level of both ration treatments Ìias 0.51 polnds as

)a))
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compared to 1.18 and l.0B pouncls per day, respectively, for the irl,ç"ç.

and itlorir¡egian Standard f eeding levels. The restric'i;ed gilts dicl, horvever,

gain weight much more rapidly durin¡g the tast third of the gestation

period i'¡hen their daily feed intake was j:rcreased. by 2.5 pounds of T"l¡.[il.

Average daily gains dur:Lng this period. were 2.o3,l.5J+ and 1.!o pounds,

respectiveJ-y, for the restrictecì, i'I.p".6. ancl lrTorwegian Standard levels

of feed intake. liowever, ¡¡hen the entire gestation period was considered

the restricted gilts gained only L.29 pounds daily compared -bo average

daily gains of 1.[0 ancÍ 1.j2 pounds, respect,ivelyr for the i,].R"C, and

Ifonregian Standard gilts 
"

The daily gains for the gilts on all three levels of feed intake

r'rere consicierably higher than ilre gain of 1.0 pounci per oay r^ihich is
recommencied by the National Research Council as the optimal dai1.y gain

during the gestation period of a gilt. The resuLts oÍ'this study would.

therefore suggest that the hl.Il..Co reconmended allowance for pregnant

gilts is excessive if bocly r^reight gains during gestation are used as a
rneasure. lior¿ever', none of the gilts in'i;his stuciy appeared to be exces-

sively fat at the time of farroi^ri-ng.

The average body weight Loss at parturition of the 35 gilts
involved in this investigation r,¡as Jp.O pouncls. There r\ïas a considerable

amount of variation among indívidual-s within treatrnent groups and body

Iteight changes at this time appeared to depend more on total litter size

and birthweight than on previous ration treatments.



I{umber of Pigs Bofn

Tab1e VIII summarizes the farror+ing performance of the 35 eilts
used in the experiment. The average total- l-itter size for tne 35 litters

was 10.2 and the average titter size of pigs born alive rvas 9.8" Analyses

of variance for total pigs born (ta'ote f,{) and for total pigs born alive

(tante X) revealed that there hrere no significant differences due to

ration, feeding level or interaction for either criteria of reproductíve

performance. An analysis of covariance (Ta¡le XI) of percent livability

at birth on total- litter size (usins the arcsine transformation) also

indicated that there i/úere no statisticall-y significant diff'erences

in the number of sti.llbirths rlue to treatrnents when the effect of litter

size l,ras removed. The difference in l-iva"oility r,ras however significant

at the 10 percent levei of probability.

The average litter sÍze of total oigs born was almost the sarne,

when -bhe averages of the two ration treatments were considered, The

gilts receivirlg ration I farrowed an average of 10.2 total pigs per

lit,ter, whereas those on the dehycìraùed cereal grass ration gave birth

to an average of I0"3 pigs. llowever, there T,rere a larger number of still-

birttrs in the litters f'rom the gilts on ration f and therefore the litters

from the dehyclrated. cereal grass-fed,.,i1ts shor^red a slightly more f'avor-

able performance when the number born al-ir¡e r¡ras considerecl . llveraqe

litter size of the pigs born.alive for rations I and II r+as ).1 and LA.z,

respectivel-¡.

This favorable response of ciehyctrated cereal grass on litter size

at birth was not as marked. as that obtained during previous trials con-

Lc
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I$

ductecl at the University of i'lanitoba, in which there was an average of

l-,1 more live pigs per litter when 10 percent dehydrated cereal grass T'ras

included in gilt gestation rations. llowever, it r^ras noted in the earfier

studies that the differences in favor of the dehydrated cereal grass were

not as marked in the litters from sows. The gilts used in the present

investigation were older and heavier in vreight than those of the former

investigations¡ thus T^rere more comparable in physiological size to the

sows in the earlier study. The resul-is of this study are in cl-ose agree-

ment with those of Stothers (L5) r^rhen this compa::ison is made.

0n1y slight differences were notecl in the average litier size of

live pigs born from gilts receiving the three leve1s of feed iniake. The

gilts on the restricted feed íntake diring gestatíon farrorved sligirtly

more live pigs than did the gilts on the ltloruiegian Standard, r¡hich in

turn showed approximately the same degree oí superiority over the gilts

on the ll.R.C. allonance. Average litter s:Lzes of live pigs for the three

levels of feed in'baice r{ere: id.R"C": 9"1j Norrr¡egian Standarcì t 9"7i and

Restrictedr J.0.i.

The larger litters of live pi¡;s at birth

Iimited feed intake, although not significant in

general agreement wÍth the Í'indings of Christian

F.obertson et a1 (ll), Self et al (!O and l+1) and

from the gilts on a

this study, are in

and Ì'lof ziger (ó),

Hajnes et al (21).



Pig Birth r,,'Ieights

The birth weights of the pigs farrowed by the gifi,s in this study

are outlined i¡ Table XII.

The average weight of the live pigs born was almost the same for

the two ratÍon treatments--Z,92 pounds per pig for gilts receivi:rg

ration I and 2.91+ pounds per pig for litters fai.rowed from gilts on

ration rr. Ðifferences in the average weights of l-ive pigs born were

noted in the l-itters farror,red from the three feeding l-evel grou.ps.

LargesÍ; average neights of live pigs born were recorded from litters

from the gilts which had been fed the IJ.R"C, allor^rance dnring gestationo

r¡hile tire smallest pigs were in tLre litters of tl:e limited-fed gilts.

The average live pig l'ieights f'or each of the feeding levels r.rere:

i'{.R.c.t 3"L7 pouncls; lrlorr,iegian standard., 2.p6 poundsg and Restricted,

2.J6 pounds.

Ilor,iever, the lighter birth weights for the pigs in the lrlorwegian

Standard and Restricted gilt titters appeared to be due to the greater

nu¡nber of pigs per litter írom the gilts subjec'l,ed to these tr^ro feedi:rg

regimes during gestation" Total litter weight at birth is probably a

more adequate measure of the effect of a ration upon reproduction. An

analysÍs of covariance of total litter birtÌrweight on total litter
size (Table XIIT) revealed that no significant differences due to treat-
ments r¡ere evident when the total- ritter size ¡¿as hel-c constant. À

si¡iirar statisticar technique (Tatle xrv) gave the same result for
treatrnent effects on total- Iitter birthweight of the pigs which were

bor"n alive.

LE
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Baby Pig Survíval to Three l.fueks of AEe

The data outlining the "perceni; survival ai three weeks of age of

the total- pigs born and of the total pigs born alive are presented in

Table l,v. The data are given for only 33 of .lhe 35 l_itters which were

farrowecl in the Ínvestigation. One lit-ber in the Restrieted ration I
treatment group was chilled at birth an<t only 2 of the lJ pigs farrolved

survived to J weeks" One gilt on the l{orwegian Standard ration I had

no milk and B of the 10 pigs which r¡ere farroi,ied failed to s¡rvive.

llence, these two litters were not inclucred in the summary data or

statistical analysi-s.

A simple analysis of variance for percent survival using the

arcsine transformations (faOle .{Vf) revealed that significantly more of

the total pigs farrowed survived to three weeks of age when lo percent

clehycirated cereal grass rrras included in the giltsr gestation-lactation

ration. The average survival to .3 weeks for all I feeding revels con-

taining the dehydrated cereal grass was B0"6 percent as compared to an

average survivaL of only 67.1 percent in the lit'r,ers from the gilts r.¡hich

were íed ration f.

These results support the eviclence obtaj¡ed in the studies of

'stothers (l+5) whích suggested that baby pi¡: survivaL rates to 3 v¡eeks are

enhanced by the incrusion of 10 percent dehydrated cereal srass in
gestation-lactation rations.

5o

Percent sur.¡ival to j weeks of age of tot,al- pigs born alive r.¡as

also higher in the litters from the dehydrated cereal grass-fed gi1ts.

The ciiff'erence was, hoi,+ever, not significant when a statistical analysÍs
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ilt
(ta¡te XVII) was conducted on this comparison. This r^ras because there

r^rere larger nu-rnbers of' stillbirths Ín the liì;ters from gilts receiving

ration I and hence percent survival was higher in this treatment gïoup

when this f'actor was not consiciered.

No statistically significant differences in survival rates were

found to be due to the feeding levels in tnis study. Average survír¡al

ra'Les to ì; hree r'retlks cf age of the total- l-irre pigs born for the three

levels Ì/Íere: i\I.R.c., 80.0 percent; Ilorwegian standard, JO.r percent;

and Restricted, 80 percent"

The statistical analysis revealed a significant interaction be-

tween rations and feeding levels. This l'ras most aoparent in the differ-

ence in survival rates in the restricied levels of feed intaice. The

survival of the total live pigs born to 3 rn'eelcs was óO.O percenì; in 1,lre

litters farror^red from gilts recej,ving ration i on the restricted level

of feed intalce, whereas 93.7 percent of the total number of live pigs

i'arrolved frorrr gilts on the sane level of feeci intake in rat,i-on II r¡ere

alir.e at 3 weeks of age.



Three i,Ieek LÍtter inieights

The data concerning the baby pig weights at J weelrs of age are

su¡marizeci in Table XVII].

Very little diffevence r.Ës apparent in the average pig weighis in

the tr.¡o ration treatments " The average i"reight per pig in the iitters

f'rom the gilts receiving ration rr was 11,! pound-s, luhich may be com-

pared with an average weight cf 1l.l+ pouncls for the pigs frorn gilts in

the ration I treatment group. Somewhat greater differences ¡rere ap-

parent when ttre average 3 week pig weights were compared for the three

feed.ing level-s. The heaviest pigs nere in the litters of the Ìlorwegian

standard gilts and the lightest in the resiricted-fed gilt litters,

The average pig weights for tÌre three feeding treatrnents ?,rere: lrt.R.C.,

11'B pounds; l'üorwegian Standard, 12.l lrounds; and Res'bricted, 1l"O pounds.

These differences in average pig weights were, holvever, probably

due more to diff'erences in average lii;ter sj-ze than to the effect of the

darnrs feed intake during gestation. TÌris vras apparent when total- l_itter

weight, ¡rhich is a more meaningful measure of a giltrs reprociuctive

worth, was consj-ciered.

The total litter rveight of the gilts receiving the ration rr
formulation, contaÍning dehydrated cereal grass, was consicierably

greater than that of the litters frorn the gilts fed ration I (!!.8 pounds

vs.80'0 pouncls). This was of' course rel-ated to the ritter size and

5'

agailt ÏJas a reflection of the greater number oÍ'pigs which su-rvived to

J -',reeks in the litters from the gilts receirring dehycìrated cereal grass in
-bheir diei;" Àn analysis of variance (t'a¡te ,{L1,) revealed, ìronever, that
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this difference'betwe en rati-onsr'¡as not statistically significant" The

average totar Litter weights for the three feeding levels, which i^ierel

i'I.R.C., 9A.6 pounds; ITorwegian Standarci, 81.9 pounds; and Restricted,

91"1, were also shown to be not significantly different"

There irras, however, a highly significant difference (P.40,01)

due to inter-actÍon between the rations and feeding level treatments.

In the ration I 1ots, the heaviest litì;ers at three weeks were from

gilts fed the N.R.C" level- during ges'bation and the lightest rvere in

the restricted-fed gilt litters" Average total litter weights for the

three ration I feeding levels were: i\.R.C., 102,J porurds; lrlorwegian

standard, B0,l pounds; and Restricted, 6!"2 pounds; r+hereas, the inverse

was true for tiie litters in the three feeding l-evel groups of ration IT.

The litters from the restricted gilts were the heaviest in this ration

treatment ani those of the N.R.c. gil'bs were the lÍghtest. Average

total l-itter weights were: i{.R.c", 78.9 pounds; lforr.iegian standard,

BJ.IL pouncls; and Restricted, 116.7 pounds.

These differences in total l-itter weights are again due to the

differences in the total number of pigs in the litiers at 3 r¡eeks after

faryowing and are a refleetion of' the survival rates to 3 ro¡eeks rrithin

the various treatment groups, The pirysiological reason for this j-nter-

action t¡hich is most evident in the data for the litters from the gilts

su-bjected to the two restricted feeding regimes during the mid¿le period

of gestation is difficul-t to explain. Perhaps some limiting nutrient

or nutrients became deficient because cf the restricted level- of feed

afforded the gilts on ration I which l-oruered the strength and thrift



5e

of their offspring and hence the lol¡er survival. 0n the other krand, no

explanation can be given as to r,rhy the feed restriction cluring mid-

gestation should cause an increase in livability in the young pigs from

gilts fed a ration containing l0 percent dehSrdrated cereal grass o



Body i,teight Losses and Feed Oonsurnption of Gilts During Lactation

The average loss of body i^ieight of the gilts during the first three

weeks of lactation ancl the giltsr average daily feed consumption for the

same period is summarized in Table L{.

All the gilts were hand-fed to appetite during lactation and the

sulilnary data reveal very minor diff'erences in feed consunrption between

lots. 1'here rvas considerable inrithin group variation but in general qilt

feed consrimption during gestation tended to vary directly with the num-

ber of nursing pigs in their litters. This is evidencecl by the fact

that the highest average daily feed consumption (ft.35 pounds) was

shor¡n by the gilts in the ration If Restricted group. This group of

gilts had the greatest number of pigs (an average of 10"7) in their

litters. the gilts in ihe rai,ion If l'[orwegian Standard, with an average

of onJ-y ó.2 pigs Þer litter, consrlmed the least amount of feed (t0,2

pounds per clal,) during the 3 i+eek l-actation period.

There was also a grea.t deal of within group variation in the body

r,reight losses of the gilts and, again, this experimental- observation

appeared more dependent on the number of pigs being nursed rather than

on the eff-'ect of any ration treatment during the gestation period.

Gil-ts fed 'r,he dehydrated cereal grass ration exhibited greater body

r,ieight losses than did those receiving ration T (26.3 pounds vs. t7.j
pounds) nut once again this r,¡a-s believed to be a consequence of the

larger liiters nursed by the gilts on the f'ormer raiion treatment, The

leasi weight l-osses occurred in the gilts on the restricted. level of

ration r which also had the srnalrest average litter size at 3 weeks
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subsequent to farrowing.

The observations which were made on the litters and gilts at 6

weeks after farrowing are not inclucled in the discussion of tiris stud¡..

L'ne reason is that the trencls noted at the 3 r^¡eek interval rnrere not

markedly altered at the 6 weelc date, It was a.l-so fel-t that any effects

of the gestation rations upon post-farror'¡-ing perfonrrance wouLd be more

lilcely to be apparent within the 3 r.reek period. The post-farrowing per-

iorrnance of the litters subseo.ueni; to 3 weeks of age woufd also be affected

by their creep feed consu-mpiion ano therefore r¡ould further mask any

effect of their damts gestation ration. .A.l-so a numt¡er of the litiers

hrere weaned at 3 weeks of age because of a pen shortage in the farrowing

barn. llence ó week observations were not avail-abl-e on all of the orir¡i-
nal 35 litters farrowed in the course of the experi-rneni;al period.

o¿



A¡rerage Daily Ëody t,leight Gain of Gilts to I'lid-Gestation

The average daily gains of ihe 18 gilts involved in the prenatal

study are summarized in Table F{I. Because of the small number of gilts

involved in each treatment group in this trial, these results and sub-

sequent pertj"nent data are su¡¡narized only for the two ration treatments

and the three feeding l-evels when the two ration treatments are combined.

The study began initially r^rith 2l girts, but J of tÌre gilts fed

the ciehydrated cereal grass ration (ration II) fail-ed to conceive and

Idere removed from test. The Í'act that alt 3 breeding failures occurred

in ration II in thís particular phase of' the stud¡r isas consiciered to be

due to chance rather than ration treatment since approximately equal

numbers of gilts in each of the two ration treatrnents failecì. to coneeive

in the gestation-lactation study.

The average age at breeding oÍ' t,he 1ö gilts u-sed j¡ this prenatal

study was 331+ da¡'5 *¡t.h compares very closely lrith the averaqe breeding

age of 335 days for the f! gitts employed in the gestation-l_actation

study. Horrfever, the gilis in t his latter stud.y r¡r€r€ soffiewhat lighter in
weight at the time of breeding. llhe average breeding weight of -the l_B

gilts in this stucìy was J2!.f pounds or z7.o pouncis less iÌran Lrre 35L"7

pound average breeding weight of the gilts ín the gestation-lactation

investigation.

Average daily gain of the ltj gilts during 'uire first 2! days of
gestation, while they l^rere allorved feed ao libitrme rrtrâs l"h7 pouncls r,¡hich

ioas 9,3 percent less than the 1.ó2 pouncls per day average gai-necl by the

iI. PRTì''TATAL STUDT
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gilts in tire gestation-lactation siud¡r" r{l-bhough feed consumption again

varied consicierably among treatrnent groups due to self'-feeding, no overall

marlced clifference r/,Ias appareni between the trvo studies. Average daily

íeed intake for the first '21 days of the test period r,ras f ")l potnds in

tnis latter study as compared to an average daily feed consumption of

tj.0J pounds during the same perioC of the earlier gestation-lactatÍon

trial" T'hus tne difference in dail-y gai-ns of the gilts in the two studies

coul-cl not be accounted for b.¡' any difference in feed intake. It is sug-

ges1,ed ihat' the lower ternperatwes of 'r,he fall and earl-y I,rinter season,

during nhich time the latter study was conducted, might be a possible

reason for the sloi,¡er gains exhibited by these gilts since a larger pro-

portion of the food intake would necessarÍly be required to support body

inain-benance and normal body ten¡perature ciuring the period of lower arnbient

ternperatrire,

Similarly, smaller daily gains r{ere recorded durins the subsequent

indiviclual feeding perioci of the prenatal study. .Daily gains for .bhe

entire experÍmental group during th.e period from 25 to !7 ctays in the

prenatal study averagedo.6l pounds as com,oared to an average gain of

0.78 pound.s per day fron Lhe 25th to the 95tn aay of gestation by the

gilts fed during the spring and summer rnonths in the gestation-lactation

experimental inquiry.

Gilts on the restricted level of' food intake from the ZJL\ day¡ of

gestation to the end of the experirnental period af 57 ciays of gestation

in this prenatal study made essentially no gain in body r,reight and gained

only an average of O.6I pounds per dav over the entire trial period from
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breeding io 57 days of gestation. the gilts on the I'].E.C. and i'lorweøian

Standard levels of feed doubled the gain of the restricted gilts ivith both

lots gaining 1,22 pounds daily over the entire 'oriaL period. Thus,

although lor,ier throughout, the cornparative average daily gains of the

gilts during the -first half of the gestation period on the three dif-

ferent l-evels of feed intake in the prenatal study closely paralleled

the results obtained in the gestation-l-actation investigatÍon.



Ovula'bion Raie ancl i'fumber of ]trormal- Embryos at l',Iid-Gestation

Tire summary data of the number of corpora lutea, the nunber of

normal embryos at mid-gestation and the percent eorpora lutea represented

by normal embryos at 57 days of gestation are presented in Table xxrr.

tvulation rates (as deterrnj¡ed by number of corpora lu'bea in the

ovaries at micl-gestation) rvere higher in the gilts receiving ration f,

Gilts receivinE ihis ratÍon treatinent shed an average of l-h.7 ova which

¡^¡as 1"3 more than the I3,l-¡ average of the gilts fed ration II containing

10 percent dehyclraied cereal grasso An analysis of variance statistical

technique (faUte XXIII) revealed, hor,rrever, that this difference was not

statistically significant 
"

No reference concerning the effect of dehyclrated cereal grass on

tÌre ovulation rate of gil'bs.¡as found in the revier,r of l-iterature.

Teague (h6) suggested that 18 percent sun-cured atfalfa meal- in a prac-

tical ration favorably infl-uenced the o-,¡ulation rate oí swine, but Gard (16)

using purified rations found no difference due to the addition of' IO percent

dehydrated al-falfa meal.

The average ovulaiion rates when t;he three feeding levels r/üere con-

sidered r{ere: rl.P'.c., l-5.4; Norwegian standard, ]-3.5i and Restricted,

lL"C. Statistical analysis reveal-ed that these differences Ìüere noi sig-
nificantly difíerent.

Gilts receivilg the ra'bion coniaj-ning the dehycìrated cereal grass

had a larger percentage of their corpora lutea represented by norrnal

living embryos at micl-gestation than drd those fed the ration not Ín-
cruding this dietary ingredient, although the difference was not

67
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'7n

statistically significant, (ta¡te lüIV). Gil'bs fed the ration containing

Ì;he l-0 percent dehydrated cereaf grass had Bl¡.0 percent of'their corpora

lutea represented by nornal ernbryos aL 57 days of gestation compared to

7L.7 percent in the gilts receiving ration T.

The same comparison made for the three Levels of feed intalce also

revealed no statistically significant differences. Gilts fed the ll.R.C,

level of feed intal<e from the Z5tn aay of' the gestation period to míd-

gestation had 71"J+ percent of their corpora Lutea represented by normal

embryos as compared to f6.l percent ancl 8L.7 p"rcent, respecbívely, for

the Ìilorwegian Standard and Restricted 't reatment groups.

The lo,,^rer prenatal niortality exhibited by the gilts on i;he limited

feed intake was in agreement with the results repor't,ed b¡r Christian anci

irTofziger (ó), Gossett and sorenson (19), äaines et al (er), Robertson

et al (37) ana Self ei al (hO).

Total ernbryoni-c lo*ss f'or the 18 gilts invoLved in this study was

2L"9 petcent which was consióerably lower than reported by some other

investigators. iìobertson et al- (37) reported that on]y 55 percent of the

ova in his siudy involving 96 gilts r¡rere represented by normal einbryos at

2! days of gestation thus giving a total uterine loss of L5 percent.

self et_a! (Lo) round the uterine loss at 2! days to be l¡8.2 percent in
tr,ro trials involving 110 giltso i-lower¡er, Teague (L6), I{aines et a1 (21)

and Lerner et al- (3r) reported total einbr"yonic l-osses at, 25 days of

gr:station of 27.1 percent, 1ó",J percent and 33"6 percen'c in their res-

pective studies, Lerner ano lris associates (-3r) suggested that the

majority of the mortality had occurred before the 17th day of their in-
vestigation"
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Other Prenatal Ubservations at lfid-Gestation

The embryo weights and cror^in-rump lengths and the empty reproduc-

tive tract lengths and r'reights measrlred half--y¡ay through the gestation

period are given in Table ,{XV.

llhe standard- error terrrrs cited in the table indicate the large

amount of variation which existed ainong individuals within the treat-

ment groups, As a consequence no significant differences due to ration

treatment could. be detected for ihese particu,lar observations.

?he average rnieight of the 200 embryos observed midr,ray through

their embryonic developrnent was L27.?- ! 5.3 grams. This was somewhat

greater than the observa'bions quoted in the }iterature by other workers.

I'liichell (3h) reported that the average weight of ó embryos at t weeks of

.gestation investigated in his study of swine l:ltter cornposition was BJ"O

gïams. Gortner (fB) in a stucly conducted Ln I9b5 on the composition of

pig fetuses at different stages of growbh reported a mean embryo weight

of 5l+,! grams al 57 days oT' age. Recldy anct his co-workers (;6) investi-
ga'r,ing the intra-uterine environment in swine cited mean embryonic

weights at 56 days of gestation i*hich varied from Zh.O grams to 84.2ó

grams in four treatment groups involving a total of 295 embryos. Ile

suggested that the r.reight of the indiviCual embryos in a litter is in-
versely proportional- to the number of viable embryos in the uterus. The

same general observations also aÞpear applicable to ilre findings of the

writer in this pre-natal study.

The embryos in this investigation had an average cro?rn-rì.xnp length

of I19'B + 2.5 nrillimeters at mid-gestation, which was again somer.¡hat

72
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greater tÌran the measurements reported by earlier research workers.

Gor'uner (Iij) quoted an average embryo length of IOJ.O millimeters for the

five 57-day-o1d feì;uses analysecl in his study of swine foetal composition.

The weight and length of the 18 reproductive tracts observed in
this study also varied considerabty from indir¡idual to individual within

treatment groups as evidenced by the large error terms listed for these

tr+o measurentents in Tab1e iiliV. The average uterus length ¡ras 3BOO.1 +

159"5 mil-limeters and the mean empty uterus weight was 3STS.O r. 2Lj+.0

graÍls. These two factors again appeared to be more dependent on total
embryonic ntunbers and weight rather than on any ration effect.



The effect of the addition of 10 percent dehydrated cereal grass

meal to swine gestation-lactation rations on subsequent reproductive

performance I4Ias studied. Thz"ee ler¡el-s of feed inta.ke fed durins øês-

tation r,rere al-so compared in the investigation,

Under the conditions of these investigations the follo'aring con-

clusions were reached;

1" I'he inclusion of l-0 percent dehydrated cereal grass meal in gestatÍon

ra'Lions caused lowered daily bod;r.--1si*ht gains during gestation. Re-

stricted feed intake during the midclle portion of the gestation period

(25--76 days) causeci. significantly sn'raller gains dr-rring this period and

subsequent lighter body r^reights in the gilts in this study both prior to

and imrnediately after faruowing.

2" There Irere no significant differences in the number of pigs born, the

number of stil-lbirths or arrerage pig birthweights arnong the ó treatment

groups. Gilts receiving the dehyrlrated cereal- grass did, however, tend

to have fer"¡er stillbirths and. somewhat larger litters. The gilts fed

the restricted level of feed intake d,rring the rnid period of gestation

farror¡erì slightly more l-ive pigs than those allowecl the i\orwegian .Standard,

and the¡r in'r,urn shorved a s.i-ight superiority over the gilts on the ¡l.RnC.

aLl-or.rance in i;his respect.

f. Significantry more pigs survived to three weeks of age when lO percent

dehydra-LecÌ cereal grass rneal was included in i;ire gj-ltsr gestation-

lac'i;ation ration. There was also a significant in'r,eraction between rat1on

and íeedinq level i-n the survival rat,es to 1,hl-s periori. Percen-t, Iivability

SLil'["rARY
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to -t hree weeÌ<s was highesi in the littcrs i'arror¡ecl íroin g:'r-l'cs .recei-rrir,lg

the restricted 1evel of the ration con-taining dehydrated cereal grass

d'"ring gestation, whereas livability hras the lowest in the litters from

3ilts receiving the saile feeding l-evel during gestation of the ration

not containing this dietary ingredient"

f. ÌrJo differences in average tÌrree i+eek lveighis of the baby pigs due to

the treat¡tents i-nr¡ol-ved t¡ere noted in this sì;udy. There was, horoever, å

highly signÍficant difference due to interaction between the rations and

feeding levels when total -Litt'er r+eight at 3 weeks ï{as considerecl. The

heaviest litters at I rveeks of age lvere from gilts receiving-bÌre restricted

l-evel- of the dehycirated cereal grass ration cìuring gesta-r,ion, r^rhereas

'bhe gilt,s whích receivecl ihe same level of the l¡asal ration had the lignt-
est fi-¿ters' These dif'f'erences are due to the differing litter sizes ancl

again point out the higher baby pig; sr:rvival inthe íormer treatraent lot.

5. ?he body iieight losses oÍ'the r¿ili,s and i;neir feed ccnsumption cluring

l-actation were more dependen'l, on the number of pigs being nursecì than on

the effect of any ration treatrnent allor.¡ed during the gestaiion periocl.

ó. The results of this study wou.l-ô. suggest that satisfactory reproductive

perfortnance of swine can be obtai-ned by Íeeding grlts a ration containing

IU percent dehydrated cereal grass nreal at a l-evel lvhich is 20 percent

below the ì,tational iÌ.esearch Council recommencìed alloi+ance for gestating

swine.

7. There 'hiere no s-t,atis'r,ica11y signiíicant clj-fferences in ovul-aiioir rates
clue to ration or feeding 1evel in the prenatal si;udy made on 18 gili;s at

mid-gesiat,ion. Ovu-lai;ion ra'r,es iici, however, tencl to be higher in the



gil-i;s receiving all levels of the basai ration.

c. Ci1'¿s receiving the ration coutairÍing clehydrated cereal grass had a

larger perceoruage of 'uheir corpora lutea represented b¡r normal errrbryos

at mid-gestation. Gilts receiving the restricted levels of both rations

from 25 to an average of 57 days of the gestation period exhibitecÌ lower

total embryoni-c loss to rnid-gestation i.han did those receiving the i\.R.C.

or ltion^regian Standard levels of feecl intake. However, these difÍ'erences

were not statistically significant uncler the conclitions of this sit¡.d.-.,¡"

77
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