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Sure and Rewd(l) classified the velvet been plant &s one
cf the most vigorous rowing ennual lejjumes in the Urit=d Ztu-
tes, Its importunce in the cottom belt of this country increc-
sed enormously frou the eurly nineties to the rresent time, The
ecrz2agse of velvet beans in thuet resicn increesed froo esbout
cne million to five millicns from 1615 to 1217,

The United Ztates Cepurticnt of . griculture introduced the
velvet been from India in «iout 1e70(3). -t first it wes used
merely us en ornaint, but later, when 1t wos cbserved that
livestocx auts 1t with o relisn, its ilap rtonce ve u feed feor
fern aninnls develcred,

Tee Unitzd Ztates Censiz for 1900 report-d tnz prcducticn
of wrore thun 2,100,009 busisls ¢f sesd ooz nine Zouthern sta-

tes, without including. the :mounts used ws fores: and inter-
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The velvet beun centuins wbout one-nulf the uarount of rro-

tein of cottonseed wmewl, lins=sed or covbecn oil neals, but
] J ’

Crude protelin n-t less than 22 rer cent

Crucde fut " " " 4.3 rer cont
Cruie fiter " " " 4,0 " "
I=free extr, " " " 5i.0 "7 "

~iller and Fernez(7) wnulyzed tiie vitrogiucus compounds

of the velvet tewn cnd found four p2r cent bsund &s protein

Lo, 1 o 5 Y Ty 3 PR I P ] 4+ o~ - ~ M P PONPIN -+
cf weid ardidez, busic end wino ¢ -id nitrogens, . Levie port
9 3 . z A - 1
of this is miinly Z-4-dinydrexyrphenylulanine.
~ oy s - 1 I Py
The irpurtunce of thic com.und nes tesn enrhusized by

willer{c,9). e foind ther when the velvet beun was rowlera2d
and mixed witn wet-r, = pluil coler develo: 2d very aoicxly. It
rassed turough ceverwl siivdes of r=2 and brown and fii:0lly te-
cae bouck. "nen the ceed cowuts wers comnletaly rancvel snd
the pomderel int ricrs wixed -1tlh woter, the color apronrsl

sloviy.



i

wdller first uo._ L0 It wuo wnoenljyee, Lut on Turther
worK fullel to sulstorticl th1s 1isu clunce to: rezctlon wics
not destrcyéx ty heut or dryoosc. worzover, Locting tle Iry
conts to LUl dzrecs Couti rnds fur touo hours reotoried color
forriwvion, but 4id et lnwetivets ite T cualstiaces Toctic-

yed by boiling in watsr for filtecn tinutes,

Tellowin.: “erjustits metlods, vis sorerutsl oo ocinilor ri-
tregenous substenee from Vileio fibe, wnctier le e, . iller
s pourstaa the wainoe weld fllydroxyplenyselanine, e citoirad
pesitive reecvicns for tlis sutetunce frem 20 diff-rent verie-
ti cf vazivet voun. Thois wedd produces vendtiong enml rur_ing

.

Inal

1iller conclu

-

cne i relier cicsaly rilutad
ciendceelly to wirencain, it is juite posziltie Liut lon:, con=-
tinuwel Teedin of velvat rens oisht curse such haroful effects
s Lhave besn ctsaerved,”

finks end Jenns{il) elsu studisd t 2 cuusess of bt oxicity
from velvat e fozdia.. Tuterian eud Jonls(li), wiile wocer-
ting tas tiecery thet the btoun contuins o toxice substunce,
tried to find ctucr iisditing fectors, Jurtlceulerly unevulleti-
lity of its proteius in the roo stuvte. Tron thelr stulisg,
witlen ccusist=d in the isol:ticn cf thz protecins wnd tieir Jdi-
csztion "in vitro™ b pepsin und trypsin, they conrnciudsd Uit
roriiel growth cun b wttelineld ciu the cocu=d jretzins, The lhearua-
ful effacts noticed wfter cooxing would te 4uz, th=n, to toe
rresence ¢f L.e savustence iscleted by [iller,



crennen(lé) also inpreved the quelity ¢f the btooen by
hazting it for cne howr ot fiftsen pounds pressurs. In the raw

stzte 40 rer c¢-=nt c¢f tie seed in ths raticon waes found 19 te

{

v
=~

injurious, whil=s uwiter noutin, sixty -2 cent wus scfe,

The fuct thut velvet beans or: Lucl lass toxic to runin-
ants thun to swine ool revs may te dus tu th feraontsticn of
the toxic substances in the ruwmn{i).

Jolns &nd Tinlks(10) conductsd extansive racserch cn the
constitution of tihe protains of volved teens., In 1918 thay
fouind stizolotin s thve princirpul protein. iccording to tihen
it contein=d wl! tihs essenticl wiinc wcids. Jones end Johns(ll)
and Jones and Taterwmen{l?) elso studizd tnis rrctein ond sepa-
ratel anotiier globtulin cvnd an albunin. Tiey found the follow-

ing @&.ino acid content of velivet tesns:

Stizolobin Eeva glo- Albuniin
(e=5leblin) bulin
alycine T - -
ilenine . - -
Vaiine . - -
reucine . - -

Froline
Thenylaelunine
Tyrosiue

RVEEN N S o LR ISR IO IR AL BNV I ol Sl
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Cystire . Q€D 1,084
+T_inine . €.19 0e1l3
iilstidine . 2.7 0.£3
Lysine te £.90 £.29
iryptoplane iressnt ' - -

Zure(1l5) showedl tmut cystine is wlso a grewth linmiting
factor in velvet bean protoins. Vaterzen end Jones(l4) had pre-
viocusly claimed that no iwproveuent resulted upon sddition of

this emino acid to the b:un rution,
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Sure 1illustrutel Lis ciservoticus bf neuns c¢f cherts,
"hen Lz ciled cystine to a velvet becn-goletin reticn for rats,
ccnsiderutle corntinucus griwth waes rroduced. sccording to rre-
sort data, not cystine tut stiicnire is tie deficient sul-
phur conteining escenticl wiino c01i.

Tne velvet teen ceed was found d=ficisnt for growtn dun
to tlhe chnercetzr of i0s tin=srel rattasr. Jccording to Zure and
Tead(l) voung rats wers uncble to orow vien velvet buuns ser-
ved as the sole scurca cf minersl retter. Tlen four rer cont
cf tie daxtrin in the roaticn wes replucad by an e
of @« salt mixture, «liosy norowl grovth occurred. “hen one
rer cent com.on sult and 1.9 rer cant culciwa cuehonate rerla-
ced tre salt wixture, norzul srouth wus elsc otiueined for
three .onths. Tiis indicuted thaut et lz2ust, culcium, sodium
end chlorine are tnz limziting foactors in the Yeon as
zinerul rutter was conc=rpned. The leaf, lcwever, is rich in
ash end may serve s u gsocd supylen=nt(l7).

Zure end xead(l) and Zrannen({lé) ropertad ¢n ebunidance
ne forner zunthors
cbtaired normul _rowtih in rats when rec=iving tusnty zer cent
cf thz seed &s the scle scurce c¢f vitumin A. Wien the level
was reduced to ten prer cz=nt inferior grecuth resultnd.

Sure snd iead wlso found thet the velvet tean ves low in

ths vituwuin B comzlex. oseliton(le), in a study of tie reluticn

of eye of the seed to its B corrplex, found trnat 0,72 grem cf
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the recently hirvestsd bewns fel dully per 130 grens of wolight
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, srotected them frow polymziritis. Store = for tuo
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rzurs resulted in tias loss of tiiis fueter.
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In 1918 Twiryz end Swith(c) stidied tn: disestibility of

Sro.nd velvet beans with steers when Tel in coubinution with

ney ¢
t

corn silage and el.falfa hey, “rom the dutu obtuired L=

t
e}
-

[

t

o
i~

‘culuted the followin; coefficients of direstibility o

bzans:

Lry .Leztter - 72,705 Tther extract - 76.¢25%
Crude ITotelin - 72.€%2, Crucde Tiber - €4.2¢
- free Ixtir. - £6.315  isi - 52,427

Vzlue of the Velvet besn for Tettle

Cne of the wost inportent wivanteges of this leguwe crop

acre, Ln interestin

o
H

is its encrmous yicld of fzed ¢

¥)e o dilrymen in liorthern TFle-
) 3

[
el

,
I

«Q

le cf this is citz2d by Tru
rids grezed 3J cows hulf a day during 27 deys end then gcatlie-
red ten Tons of seeds 1o the pols frow Z0 ccres cf velvet
becns.,

Green snd Serxrle(2d) repcrted thiut the velvst bean is on-

—ed

[}
@
joN
o
4]
o
O
ct
ct
O
=
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ly 30 per cent as valuable s a protzin fe

Ieurs IFrom the stundroint of energy rprodocticn they are about

L§

ejual, lloore(£l) claimed .thet it is 6¢ per cent as vuluuble
as conttonseed real when us~d in the ped for fzeding beef cat-
tle.

Tenpleton, Ferguson and :ibbens(27) alsc found cotton-

seed ri2ul twic2 as valuuble for milk production os 1,8 pounds

&L



of velvet bean end pod m=2ul rarrecsenting one round of tle she-
1led bean.

The vulu=2 of tiiz gro.nd velvet bteun ws a surnrylerent to

N

cottonseed meal was studied Ly Titzrnetricx(P3), Scott(24) end

dunt(22). Ths bzen fed as €6 per cz=ant of th: groin mixture

W

rroved mors economical for dalry cuttle tlun wneat btran, coco-
nut meal or niclasses feed(22). Cows fed = mixture cf cotton-
seed mezl, whezt bron and velvet bean wsul rreduaced more milk
thian when corresreonding wirunts of corn silace or n»eoegnut neal
rlus the first two feeds of ths rotion were fed(24).

sccording to tests conductsd with dairy heifers, one
pound of soybezn 0il meal woce ejqucl to two of velvet tean
meal(25).

Read and Jure(l7) rsised thiree sencrutions of riets succes-
sfully cn a diet concisting of whole milk and velvet boan sced,
Three other genorutions were reuarcd on a ration consisting of
40 per cent velvet bean hnay, 60 per cent starch aud a liber:d
supply of sxim milk,

In a prrevicus purucraph it wus oliserved thut feeding vel-
vet bean over a level of 40 per cent, deleterious effects ey
cccur and taet if tihie bauns were stoamed, 6J per cent of them
was safe(l4). This quostion was also carafully studied by
other authors(l,15).

Frequently cattle refuses to eut tu=2 b=un durins the first

days of feeding(27), but this cen be overcome by mixing it



vwith other more palateble feeds(23). Thz seed is very toush
and should te ground for dairy cows. The practicuebility cf
thils has been studied by severzl investisautors. Twin:s and
associetes(3) studied the influence of the m=tiods of prepa-
ration of th=2 bean cn milx and fat preduction, @and on the
palatuebility and economy of precducticn. Srinding of the bewsns
resulted in an increuse of 5.57 per c=nt in milk and 2,54

rer cent in tue tutterfat over the otlier rethiods cof »nrepara-
tion( whole, cracked or crecksd and scuked). They concluded
that it pays tc grind velvet beuns, :orrison(4) stated thzt
it is zlso practicul to soak tie whols bean in water for 24
hours. "wing and cowcrkers accept crucking and sowkins as eco-
nomical when it can be done at a low cost.

Scott(26) rejorted claims that velvet besns ceusa abor-
tion in cattle end blind staggers in norses. "The effects? he
says, "are ottuained wlen they are fed slone, as occcurs when
any other protzin ricn feed is used slone. The trouble can be
avoided by fesding bualenced rutions.”

In contrust tc soybesns, tie valvet vsan does nct pro-
duce undesirable effects on the milk and its products. Scott
(27) fed two cows heavily on velvet bean denonstrating that
there wagnappreciable effect on the melting roint, icdine
nuwber,- saponification and Reichert-ileissl nwibers cf the but-

terfat produced.



-Swunmary-

In the study of thzs literature on vzlvet bzans ths follew-
ing characteristics will be found wiich clussify thew as an
unexcelled lesuce for the tropies(2):

1-It grows luxuriantly in roor soil.

2-Yields lerge aiounts of seed.
=1t 1is zaten recudily by all animcls,

4-Tarticular adaptation to moist conditicns.

S-lleavy rroducticn of forug;z and little loss
of leaves during the curing rrocess.

The future of such a lejwze for the hot, hwiid tropical
rezions 1s very rromising. nlthiough the studies on velvet btean
have been rostly restricted to its botuny und severel fesding
tests to daterwine its value for f?rm anirels, more informeticon
is needed about th2m.

The seed, however, hus certailn limitaticns. It contains
an smino acid, dilydroxyphenyirslunine, which is toxic tc sone
aniiels and te man., It is, however, probubly destroyed ty
bacterizl disesticn in tihe ruzen, wiicih rukzs it a safe f=ed
for dwuiry cattle.

The velvet bean, in comricn witih: other concentrutes is &lso
deficient in caleiwum, but the situction can be corrected by
the use of wnnlessue rouiinge, sach ws tii2 velvet bteoan vines.,

Velvet beuns are most fuvoralle for milk production wiien
fed as a neel. Cruckin; und sveaeking in wuater for twelve cor
twenty four hours is walso r=zcoru:ended if it can be done vt a
low cost.

Heavy fe2ding of velvet bzan is unvise since it is not a

bulenced fcod for milk producticn. Then supplemented vwith faeds
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of uw different nature 1t couwpures fauverably with any otneor

feed o thz nerxet.
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The term "to feed fat into wilk™ hus always been a subject
of great controversy. Ctesnsberg(28) divided the genercl opin-

el

ions concerning tiis guestion into the "nglish and jwerican
group &nd the “ermen, Dutch, Swedish end Lanish one.

The fcrimer group mwuintain tiatl tie fet per cent of milk
is independent of feoding wnd that it wey increase, but at the
sume time wilk secretion decrcases, so that the tctel amount
cf butterfuat reiwins tie sauie. The latter grcur claim that cer-
tain feedstuiffs have a definite influence upron the rercente;e
of fat without d=zcrzasing milk»pr:ducticn, so thut the total
anount of butterfut is increased.

Cteensber; attributes thz wideiy differing crinions to
the different methods of experimentation. The “nglish and
~nerican investi:ations werz of short durction.

~nderson and Tilliams(29) citad thes works of Stohuann re-
rorted in 1864, wiich nhas Leen overlooksd by most investigators.
This work shé:ed that guats raceiving a fat-poor retion pred-
uced 39 per cant less bubtterfat thun otrers on high-fat retions.

Milson anl ssscciutes(29) demoﬁstr:tel thet the fat rer
cent is chun el b& feed tc & sreuter de:res than the zmnount of
iilk, Thelr dsata indicats tihat two-trnirds of ti2 increuse in

trhe averece gross yield of butterfut wus duz tc un inrroved fat
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percentase and only one third to increused milk fiow.

Juretschxe(Zl) fed sbout 2.5 kilogrums of coconut cake,
rape caxe and pewnut cuke, respectively, ser 500 kilogrems of
body weight, tc different cows receivirn~ & busal raticn of
nay, straw, brewer's grain and whcat brun. The additions were
made in threes different periods of 2J) days each, 111k yield
and the wmount of fut decreased due to advuncing lectetion,
but it was irregulear in the different neriods, sug:cesting a
possitle but not clearly defined, beneficiul effect of coconut
caxe. ‘e concluded, however, that milk secretion‘is indirectly
affected by feeding and that large asusunts of dietary fat do
not incresuse butterfat yield.

In 1794 7ood(32) fed tures ccws purs fat in the forw of
cottonssad oil, corn oil, pelm cil, coconut oil, olec oil wnd
stesrin during different reriods. The first effect was an in-
creased fat rercent in the milk, wnich later returned to nor-
mal, ilk production, however, wes not a«ffected. Zpeir(33)
obtained results siwilar to those of Tood.

Sebelien(34) cluzimed that focd has no =2ffect on the rich-
ness of nmilk provided tne cocws are properly nourished. ile
cited Fleiscimunn's vorks toc support his vi=ws, where it wus
showvn that varictions in the fut content of milk from time to
time on tile same retion, were much greater than many clhianges
which had hecn used to shiow the effect of the chan.e in the

diet,.
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Belarian(25) was of a similar opinicn efter stuldying the
effect of linseed o0il and ground flaxseed in the ration of cows.

soxlet (3d), however, using emulsified seseame 0il, linseed
0il and tallow szpurutely, obtuined & murked increase in nilk
fat during periocds vurying freoo four deys to & week in length.
No &ccount was r.ads for milk prcduction. Soxhlet wus the first
to show tine inaudequucy of the quotstion "to fe=d fat into milk™.
Jie believed tiaat incrzased fat content of milk did not take
plece by transmissicn of food fat into mwilk, but that it forced
into the milx body fat.

Rhodin(Z7) repeated Soxhlet's work using loncer periodé
(3 to 4 weeks) and obtained rasults siiilar to those of Tocd(22).
Thn= increase in milk fat was tenporary and milx secretion was
not aff=ct=d.

Heinrich(29), sone years before, however, had shown that
milk fat increased consid2rably in percentuse and totel anount,
wnen coconut cakz was fed. In this cuase the experiment con-
sisted in cownpuring cocenut cake to peanut cuka, tiu:s fcrmer
conteining & lurger amount of fat. Yeinrich also noticed that
individuuality of the animal slso plays a very important part.

Tacemann(38) failed to confirm Soxhlet's observations.

The effect on milk yield was the same as reported by Tood,
Rhodin and others.
laercker(40) followed a different procedure. Tirst he fed

cows rations poor in fat znd later suprlemcnted them with pelm
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caxe and coconut cuke in sepurate neriods. In one cuase he

used a coconut cake with 30.24 per cent of fat content. From

the results obtuined he concluded thut the fat content of

milk is markedly influenced by dietary fat, but that on the

\Btner hand, milk production is &affect2d unfuavorubly. "hen he

fed cochut caie very rici in fat th2 increase in butterfat

content was not sufficicut to overccme the d2crease in milk.
Jorden and Jenter(4l) used a similar procedure. They fed

a cow during 95 deys a ration from which almost all th= fat

had been extracted. The animal, however, continued to produce

milk siwmilar to that which she yielded when fed a normal rafion.
Jordan and associatzs repeated the above investi:zution(42),

but increased the food fat to 1.4 pounds daily. The results

azaln showed taat the increused dietury fat did not reise miik

fa£ nor affected wilx yield above the normual level for the cow.
worgan und coworkers(4Z) using sheep showed that fat in

the food in the form of sesame cake or peanut oil at certain,

definite levels may increase the butterfat content up to a

certain limit, beyond wiich it veries wit. the individual., In

an unusual large amount, they say, the fat percont may even

<

be lowered. o menticn wus rude as to.the effect in milk yield,

although 1t may be ascertained that no chiange occurred,
lansscn's extensive works(44) shcwel thz Turorean concent

of this problem., “7is conclusion was that the individuality of

the animal affects markesdly the specific effect of wny feed.
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Hle observed aiso that palm=-nut cuke, coconut cuke, cottonseed
cake, linseed cuke, pea and bzuans tend to iuncr=muse ilk secre-
tion and fat coatent, Tn the other hand seswue caxe, scybean
cake, corn and roots although having a fuvoruble effect on
milk secretion, t:nd to lower its fat per cent slignhtly.

The experiments conducted by the Zopeniiu-en "Xperiaent
Station(28) wre perneps thie most comrlete ia their nature,
5ery investigetions there, in which coconut cake was cconpared

tiou:n thr: increcse effected

P

}_.J

to other cukces, showed that o
in butterfet prercentu-e wus slow, by the end of eight weeks
coconut ceke had cuused &n increuse c¢f two-tenths cf a per
cent. cinilar results were secured with palm cukes and the
rare bubussu cuxe,

The Copenliuien Station also extended a Jernmon study in
whic . the importance of feeding fuirly fat-rich cekes to in-
crease butterfat production hud been ewphesized, rnccerding to
this work a ccw waigLing 500 kilcgraiis would have to receive
from one to one and a hulf kilegrem of a cuke duily to pro-
duce un increuse of one-tenth per cent in milk fat. ue to its
siiort duration and pcssible criticisms, the vanish made the
sume study but for & lon.er period of tire.

Four grours cf covws were fed the sume feeds rerarding
energy requirenients, but eacii group received a different mix-

ture of them. The prepuratory reriod and thie cne al"ter the

experimentul, wiich tihey cclled "ufter period", lacsted for &6
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Kknown to affect butter quulity.

There was no explanation as to the nature of the produc-
tion of more fat, although there is suppcsed to exist a
favourable reintionsiiip between the fezts present in the feeds
studied and tne wmilk.

Steensberz clalized that there are other feeds producing

similar results, althou;h not as pronounced. fyebrun incrzased

fat per cent in some cows from 4.1 rner cent tc 4.6 and in other

from 4,3 t2 4.0 per cent. Soybean ccke und cocttonsesd caks

and peas also belcnyg to tiils group. Sunfiower cuxe, corn and

oats decreus2 tie fet contznt <f milk. Cteensberg observes theat

'w Y

net sesuze cuke as tiher sol2 source

ct

studies in .en.iurK s:iowe

of zZruin in tne retion decresvs=d fut perczntu.: from 2.79 to

Very little prcocgress was made in sierica cn the probien
of tie relation of dletury fut to milk production from 1901

to 1920, llowever, considerublzs research hus been wwde since.

Toll(4%) tested the effe of cocenut meal witih cows. lis
results showrd thnat scmetimes it muay act fuvoravly on the per

cent of fat in the milx, but not always. lle could raise it
with & heavy ailowance cf a coconut meal centocining eigcht per
cent fot, but on the otaer nsnd milx producticn wus decreassed.
“hen ccrried to & cemuon tesis, i.e., tne totel diestible
nutrients required rer pound of butterfat produced, coconut

meal was inferior to tie coentrel rution.

S
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aynard and llccay(4¢) repluced tile fat of the retion of
four ccws by an isodynwiiic w.ount of sturen d.ring o thirty
duy period. In contrust to tie results of certein investi,;o-
tors, no effect wus noticed in tihe per cent of milkx fat, btut
milk secretion wuas depressed,.

Sheehy(47) reported extensive works dcne in Irelund
wit: different cils rerlaciag equivalent wicunts ¢f feed in
thz deiry rations. The deta sitowed that such trestient had no
rerxanent influence on nilx secroticn ner on butterfet rercent-
are in wost cases and as :zd be=n rercrtsd befecre(4’), that»

an excess o0ils muy huve a depressing

(]

effect if fed continuously
for several days. ..ccording to Ciieehy a walntenunce rution
conteining 0.44 pound cf fet with o productiocn rution supplying
1.8 per cent nore, maximunr yield of butterfut can be supported.
illen(48) us=21 a different wetliod of studyine the rro-
tlew. Insteud of feeding fets of veetelle crigin, he used
rilx &nd crzam plus the basel rotion. The animuls, therefcre,
received fats of tie came constitution as thut which they pro-
duced. ~llen's object veas to test the imrediate effect of
focd on the milk produced. Consequsntly, The exrerimenteal
pericds lasted only six duys. “ut percentegs in milk under
this trewatuient increased naurxedly twenty-four hours after the
first feading of milX cor cream. oSkim milk produced no effect,

thus showin: t:e iuxportunce of ths fut itself, liowever, less

than 29 per cent of the butterfut fed was recovered in the



nilk. s to tie effect on milk production no ccnclusions cre
derived.

The possibility of a deficizncy of prcductivs energy in
low fet rations was elimineted by EBender and laynard(4%).

They fed experiicsntal gouts a diet conteinin: ean overabundance

of rroteians und enezy, but only 0.45 »er cent etier extract.

ne tests lasted frou 15 te 40 days, during which & decrause
in milk secrstion und butterfut yield of 25 per cent to 70
per cent occurred. Lubstituting tnis ration for one with seven
per cent etier extrauct cwused the yicld of milX and fat to in-
crease. winsceed oil &nd coconut oil replacing equivslent
amounts of sturch, als caused the decrewse in milk yield to
stop and tuen to rise slightly.

ilaynard and llcCay(bdd) reported similar resalts with cows.
Later Williums uand Llaynard(5l), while studying th=s effect of
dietary fat on the blcocod lipids cof lactating gouts, asein
ccenfirzed the depresczing effect of fat-frez retions on butter-
fat yield. Butter cil and coconut cil, moreover, incroused its
percentage, wnile milX secretion was nuintuined.

Cheehy(52), in contract to most investisutors, did not
obs=rve uny feveratle effect by feeding highi fut rutions to
cows. liis duta s.owed thut n2ither olive, linseed, cottonseed,
coconut, pesunut, pala nut, soybean and sperﬁ 0il, nor bveef
fat had any specific relaticn to butterfut. FPulm; nut, cotton-

sced &nd linseed cukes res;onded in a siniler renner, even if

.



fed u; to six pounds duily. lie conciuded frox his study of

tiie nwisrous invastisaetions in tiils field, thiet "because cn=
or more cows occusionully respond te certuain feeds by way of
an incrsuse or a decreuss2 of butterfut, there is no procf of
a spacific quuntitetive effect of feeds on butterfot.”

/llen's work is cne of th= most recent on this problem(53).
The investicetion wes a continuetion from @ previous cne(4€),
but besides butterfat, lard, twllow, linssed cil, ccttonszed
oil, corn o21il, peanut oil, soybeun oil und c¢oconut oil were
olsy used individually. The results showed a fuvoratle effect
on tie fut content of milk regurdless of the breed, stage of
lactutinn, milk yield or seuson of ti.e yeer, The tests, Low-
ever, dzalt wita the i.uiedicte effect of heuvy fut fe=ding
and ar2 not reiiabtle wien wpplied to long-tiiic results.

Lanzilotti(54) claiwed tiaut there is a favoruble effect

3]

-

produced on botu wmilk and fut by feeding oil cexes. Lynn(E5)
wes of the swaie opinion. ‘oncump and cowcrzers(Zo) stuted
tiiat there 1is souie increuse in fut per cent by fzeding coco-
nut and other cukes, but that thers is no prororticnuclity
batween tine dietury fut and the fat content or the yield of
milk., Buschmann(57) on tie otlier hund, fuiled to find any al-
teration in the fat contznt of milk by a similar procedure.

A large waount of oil, however, decreased it siightly. Erower
(58) and Scuwidt and Vog=l(5%) were of tiie opinion that there

is an increuse in fut yield due to feeding: fat-rica feeds.



moczarski and EBormenn(oQ) ciaimed that althouszh nilk production
is not uffected, fat yielid is lcowered by an excess cof focd fat

in the form of rupe cuke.

—.Suwanary-

The review of litercture indicates tizt dietary fat is
an essentiul nutrient in tie diet of lauctuting enimals, This
was observed by Ctchmenn(29) as esrly es 1€c¢6. leavnurd and
coworkers(4uv,49,53,51)cunfiried the rnecessity of fets in the
rution in recent woris.

on excess of fut muy depress butterfat yield., Juretschke
(31) was the first to maiizs this otservation. ila:rcker(40) fed
coconut cake with v content of .24 rer cent of fut and milk
sacretion decreased. Cimilur rosults were secured by Euschniann
(57) and .loczsrski and zormannitd).

“urcpean investigetors ciwim thizt tie feeding of cukes
rich in fat increases gilk and butterfut yield. In the Ccundin-
aviun and other Turopeuan countries, however, excertions to
that view hsve been reported, ¢s iy be seen from the works
of Juretschke(3l), Opeir(33), Uebelien(24), Le:-larien(Z5),
Dgeenann(3€), Buscluienn(S7) end (oczerski eni Zormenn(éd). The
exceprtions, how=ver, con not te sccept:d as concilusive

because dcta on tie length of the experiwental periols hes nct
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dairy heifers wili be uscd, Two of them, cow 70 and 77, «re

Jerseys, aund t..e otasr, cow 2¢7, 1s @ liclstein, “i:nce t e data

cbtuined will bte anulyze:

j %)
I
L}
|97
-
[
ct
Q0
[ &)
ct
&
—
i
- 7
4
O
’_J.
t
O
L}
W
Pt
s
«+
1
Q
-3
]

rected milk, tihe treed of the wnlicls usel will be cf no

sreat concern,

13 3 7 M - “e -~y + ). . PR 7 e - e ~
Besides thesa to cows, three uores vwill e uszd o8 Ccon=-

trols., They ure, in nuuerica. corder, nuvrbzrs 7¢, 8 i [18.
The pur ose of usin;: these aimsls will b to swlwurize
treir rocords of nerforovnce wrnd use the wvera o to 2hack
tre date socured frow the exrmeorisontal onimels, Thzir oo

P 3 ™ o EU TR P T - " - ESR Y N
and ctuer raau4irs..cnis, howe er, past the specificuticns.

3 b . £, 1., - .o ~ 3 e PRI NI o PRy . . RN 3
ceived alfulfa licy wlicus since «hout cne year of e, Tizir

N~ 3 N e ~ T . A »« N 9 -y e N = . - “ s v I~
0 R it Sl L4 I. 1o iy noe SION i VoIrae
constitution, size al cernditicn 42 not show uniavorsbtle

effects, nowever, whiclh .oy Lo wooribzl to suc. o trostoont..

'._)
H
@
[v)
(€]
]
}—J
'—J
)
~+
J
[
Hh
A2
s
k3
c
Lo
=
r3
o0
ct
t
—~+
[e)
—
L}
-

Since thuz dutu wi
test wde of thelr wilx, fresionins we .13 hee nn inlluence
on the outeome of th: experinant. The conditians, ti.orafore,

will be vory uniforaw in tiiis resrect.

+

nzy frechenz:d duaring late foll witiidn o 225 days cf eswcelh othin:



ar
«

i~

.;

i
ng
o
[ i
+
t
t

4

very
r

!
ol
© o [} o . — (@] . O 3 ~ A ™
(o) R S O &) ot + ) o mn G4 3 + - L)
e { L i 4 ! 4 + -4 . 0 3 o4 -
O + [ a . < T [ o ko] Y ¥ i & o @
b} L . ) — 3 G [ = < + 0 + ] )
» W I Fe] (& O o ! = [ o g W G~ £4 o
—l = 4 [ . L -~ ey o e} [ T 9} [ob
— Bl ~—~ : (0] 42 (%] 42 t [ [\ [ G n 43 o - ) a
et 8 rd 8] ~! 4} A (W) [ o i 53 . =2 + ] G4 e
[ I &3 L [ 3 [ . A ) [ £ 0 + . A ; +2
o £ 1 i o : = [ (D] B 3 & ) . D +> o
[} ~ m [N ] o o —~ ol el Q it L s o 4+ .
4 g o [®) ey 5 o] ey ™ [ 4 +2 f -~
2 — o o o N i) o o - ) ) Gl 3 N, +2 . e -
A o I o 5] Qo DL~ n S S ) s <
o e £ ~— I [N Qo 4+ =z ot [ $a R kS o 0
< 34 ) ! 2 [aid ] j ) L] Ty o ] 42 cw i - o
3 < O Ol i O " | .- G4+ ()] o ~ - W +
e @ - ) + o Ko %) 0 e + q o e B
[ab] o G .m 3 '] 1 + P + o i N = G4
L 53 -~ $4 0 - S he [55] [ & 5} < | -— ¢
+ ) o o <3 4+ 42 G-y i + G4 < — i = i 3
9] -1 -4 G~ L 4 @] I o @] L | +> G
“~ - o - (o] 7 G~ o £4 42 42 oy ¢
.. 4 " e — o 9] O +3 (] ot ol o @ -~ Q ) o 3
Q0 (8} £4 3 — (e} 4 [ - D o $4 3 )
Q G ~ ~ ol t ¥ Ta + w RY N - Be e = +9
r— € H o iz R — o] o +2 il o =3 Rt P R b
3 — o €. D n » l It e ; ¢l 42 ) %) o -~
+ - o P e = G B o S T S R
N ) o -4 .2 A A ) . S PR —~ et
) [ — L | ’ 3 J. 3 ) ~ . i) [ 0 [ - En bt ™ »
. = s + © £~ T = Ga 1 48] ! = D oy G4
: - 4 £y~ [} o] D G Y - S - o 4 4
1 4 + K | [ ™ B .- -3 ) 1 0 . «r < N i Ve
-4 a w o f. 3 " o AT o +> 3 -~ 4l .. -t G~ 52 Sl e
v 3y "0 £z el S 3] o [0 e R — - Gy a )

@ ) ot a2 42 " D 3 54 - ~t <D o G+ 4 i D
Ad £ e 0] -3 42 O [ X - ') o~ O e - O]
-2 Sy — -1 o r— + 4 Ul 40 [3d . [ o el | o Y [ & w
AN £~ e B b= T o ) o4 Q 3 S m
R Y o ! ) 4 oW © @ o 2 m n P C
3 £ B B S T B S T T : = A
+ T ~ = o 1= B =4 « b ) O / +> 3 » 1
I S b o s} > S o i 5 o -
S o e L T I A TR - Looow B ]
vi A 4+ /o N 1N .l Ty Ca o 9] [ — L -1 1 - 0
[ 3 » G 0 © b o) 3] ] -4 " o 40 .n; o e

c
I
1

1

PIRT
U SR
in

I

) 4
[N 40 N
2 3

ioc

traetarent.
"r
v
[«
i
1
siui.
Y
.t
i
s
£f=2d in
C

NIEP RS

n
M
3
>
N
1
<
=
S
(4
[OS
S

©
4
us to
ts
4
V)
7

n
Al
g
&
S
2

0
“
L]
o
r
i
L.

vr .
P9y
~
-

uni
-
(&)
)
3
,
W
crat

-

ko] [S] “J W L

noused
12
f
2
t

2
of
ti
of
na
of T
an
se



coveser cll onowl- Ui soybeon nozal to te used in thic

- B T v gm0 £,
expzrizent has en exlrensly 1on fet oo
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from o couwzercicl firwe in Z1orila und t oresrc2d witn the co-
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crerwtion of tne _ojortusnl ol “arm Jroys. wne ton wre en-

rroximstely fifty cer cert of sl.:lils1 bLeuns., & cojosite

-

e ] e e e e e —
le woae wrulyzod by to2 Joocnistry Txperiincnt Dtotioun. The

e ¢oefllficients of di-esti

-

digestiivle nuatrieats wu)y te sz2en to be nrecticelly the suio
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us for soybraun oil mrul(sx.=iler wnthced), ccttesesd 2wl end

tie Tellner figures for beun n=el(6l). The suo.ant of tetol
dizzstitie nutrients is slizgitly lowsr tien thot
worrison,

sAccording te the content ¢f etiher sxtruct of the szed,
an ullcowence ¢f six rounds dully will suzrply nourly thres-
tertns of @ pound of fut wiich is suzposed to meat tha re-

quirements of wi averaze cow.
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contznt of suca & ruticn will probetly deplote th2 ess

fatty ecids storsl in tn: btody. Tromw this weticn wnd sut-

scquant effects of fat fesxdiing to2 ~eluz of this nutrient

e ¢lfulfa rerizd will laust until tue cows huve dronpeid

in wilx producticn, so thwat no time specificoations curn te
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en=r,y will be increussd witnouv gitsrin

u

a puryose ccrn sturch will Le fed in addition tn th= everu e

quentity of huy the cows ure racelving, rlus the mineral sup-

cluzents., ~lfwulfa and sterch fzoding will last for fifteen doys.
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rart C- ,1falfu end soybocn oil wmeul feadings-

T.ie ressibility of a daficiency in tie quelity or the guuntity
of prctein intecke will te eliminuted in this sture. Tor such

S

a purrose soybeun 0il nculi (sclwv=nt process) conteining o very

low aumount of fat will used. .. swall properticon of the Lay



will be replacsd with isodynw - ic uw onants of the soyvesn cil
veal, taus preventirg extrei: cversuundenes of ensr v ointeke

o teiporery increase in willk scocr=stion is exr=cted frox

thls treativent, but since
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nutrient, yrciiction will drop down w_sin, Individiulity of
tie unizol ey affect the tiwe nsedad to rrodace these ¢l un-2s
sy that the langth of this pert will not b d=finite, but
determined by tie rerforiconce cf tne cov,

fone meal and sult feeding, treatient, ete., will te the

SwiicC.
feriod II(.21vet teun stuce)-
It is wpperent froo tiv: ra2view of litercture thet fat
is wn esrentlal itenl 1z tie luctating cow's retion. Toe symd-

toms produced bty its wisence are dacreessd milk end Tet ro--

duction. Tae ob - ¢f tiils rericd is to stuldy the effect
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that feading a4 ration with o cptiiawa coentout of fat, will

tuve on taz rroduction perforiance, hcolth, cendition, =2tc.,
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A1l otner conditions will btz < usl to trose of Tericd I.

. —_ - o o s
jredeaczd by cwcr eow. This will be evere e=d every tlree duys
Lya e 4+ 7 RS o~ 4 3 v -~ R Nh 4+ N K 3 v
and the r2sults tulen wo tie figurzs to calculuts nutritive
~ - ~ B 3 3 + S | 1~ SRS B % .
r=iairzaents and vetterfot yiold, Jilk re2enrids will be lept

from the dete trhaet e first vutbtarfct t=2ot i1s niade,

"ot production- Lobceoci tests will b2 rede of ewch three-

day cowynsite swmple cf ilx, “re. this figure oand thia averae
ilx yroduction for tiz swue tine, tie butterfet produced aund
47% Fat-corrected :ilk will te culculuted. Tuat-correct-d wmilk
will te calculutrd according to th=2 estublisiiea esuztion

(ileilk produc=d x 0.4) plus (Lbs. butterfat x 18).

Graphs will be prerared to siow tlie vericticns in fut

rercentese und production of Tat-corracted milk for every six-
dey reriod inct:ed of tiree duy ones., Thls will =how t'.e chon-
¢es more murkedly.

rev -

‘eight of the aninuls- Vvery wnircel will bhe weighed duily

et eisht o'clock in the nmornirg anl the wrersca for thrae Jdoeys
waich colncide witihh the Hubéock tests, will b~ used ws tihe fi-
gure for thut reriod. Sraphs will olso bte rresented for tie
six-duy averu: S,

Cacculaticn of tie fred rojuircnonts- The diestibls pro-

e

tein and totel digestivle nutrients rejquirsd for ecen tires-dey
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period b, every cow will be computed in tuwo ways: sccerding

to tre lLorriscn stendurds(+) and as sturch equivelents es given
by Tocd(62). This step will serve oniy us a gsuide, since care
will be tuken to supply an cverchunlionce of energy.

Feed records- Tie dailly food intixe will be racorded fer

each animul and tiils converted to energy wnd T.o.ll. equivalent.

zody mmeusirenrernts- Teekly mecsurenments of the berrel

(depth, width and circw:ference) will b= texesn clso. The unit
used will be the centim:ter tc reccrd tne chnunges more ef-.
ficiently. "he object is tc deter.iine tho effect of feeding
£rain and Lay vers: s huay a.cue on the burrel curacity of tlhe
animal,

rhysicul coundition- re 'ular notes will be mede of tihe health

and ccondition of tle uauiruls to daternmire tie wetion thiat euch

»

one of the feeds muy huve.

aslitative t:st for weetone bodies in the urirne will also

be nede weekly for each ani:ul according tc the methnod describad
by l‘awk &nd LBergeiwm(67). The urin:z swassles will be teken during
the early wmorning or in the evening before the lest nilking cf

the dey. The objzct of these tzsts 1s tc datermnirne any possitle

r=lation tetween feeding a«nd ketosis.
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The exreriment is d:ccrited chronologic:lly in Tetle II
of tae J/ppendix. It differed in length with exch cow dus to
her individuclity. The chtiun e froi c¢n2 pariod to rnother wus
d=cided by the derressicn in milk secreticn; conssypuently
soiie cows regjulred a lenger time to s:ow the effects of fat
deficiency thun othiers, HNw.ber 77, for exunple, needed only
thiree weeks, wille lo. 706 required rearly a menth and a helf
of soybeun oil meal fe=sding.

Alzost every step stuted in thz plan of the work wves
carried out. L:owever, tcewards the lcter part of tie soybeun
01l meul fecding period 1t wes decided tc deterriine the ef-
fect of the gruins cu tiie chivrecter of the feces from euch
cow. A metiod previcusly reported(68) wus used., leverul de-
terninuticns were nmude irrespective cf dates, but alwuys at
the sume tiae of the duy. .n uverwgs cf these determinuticns
on each fesd wus used us tie reyresentutive figure., The churae-
ter cf tiie faces wus not Jdetermined until the ccws hzd re-
ceived the exprericentul feoed ut leust saven duys.

Tests were also perforeed for tie flaver of the mill pre-
duced during thi=2 scoybzan meul and velvet bean feeding reriods,
respectively, Thce results arz nct tubulauted since only one
test in eucn period wos rade,

Tie conditinns under wilch the cx criment wius carried out

-
=
D

ere norixul throughout wll tihe periods, except during the time

between larch 290 and .pril 4, when cows 77, 78 and £67 were



1

fed a huy of poor gu=zlity by mistoxe. The effacts ware ncticsad

iiziediately as indicated by tiie records,

ey T et L L e s
LA ducavadis T Llouwlo

The duta coliected during th.: course of tne exreriment

is presented in tle ,rpendix in the fcrm of tebles und gruphs,

S

)

nly the lest twelve dueys cf tn: elfulfu pericd are incluied

ir th» discussion cf tie results tn eliminute tne rossibili-

ty taut storel fuctors during pregnency mey hate haed cn the
— > o

outcciie of the exp=ariment.

il% Yreduction

Tavles III , IV and V present the milk records of cows Lo,
76, 77 and 2¢7, respactively, Talbles VI, VII and VIII show the

haki ~ T
“igures I

perferiiance of t.e three control anizuls, ilorecver,
end II present it in grephical form for the erperisentsl ani-
mels and for tlhie control ccws, respectively. .n wanulysis of the

data 1s presentzd.

Q

ow 76~ L1ilx produced by ccw 70 during the first part cof

A'Lb

reriod I(ilfalfa fe:xding) airunted to 733.2 pounds or un aver-
ae of 27,7 pounds for a twelve duy period. Durirg r:art B

"E_J

wi.ich lLusted fifteen days thisc aninal preduced 222.1 pounds of
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milk or un zvsruje of £d6.1 pounds per dey. There wuas a sudden

increnst in milk yield following the chonce to slfoife wnd

.. £
ol

[¢)]

starch, but prcduction dropnad ter three or four icys, dus

either to tihe unpoletubility of tie steocen cr to fat deficien-

cy. » change to starch und ;lucose Teeding during tho lest

six days of the pericd, did not i.prcve wmilk yield, nLowever,

thus showing that unpulatebility was not thie fuctor in question.
wuring part C cew 76 produced 1112,5 mounds of milk or

an averuge of 20.9 pounds dusily for 42 days. There vwas & sud-

den increase in nilk predacticn «lso, but this time it vas

y tre end of

o

susteined for a lon:ss=ar p=r10d thien with starch,
the fiftsenth duy cf soybeun coil (el fe2ding, or th: saven-
tietn of lactetien, milk yi=l1i dropped sii:mtly e«nd then re-
veined &t a unifora level until the end of tie reoriod. Jeveral
fzcters may have influoncsd milk prcduction in thils period.
The rwrked increws= in 1rotein inteke end decrevsed reoughage
allowunce may have teen the rost importent.

Tericd II or tiae velvet-b=an ste: e luasted only twelve
deys dus to the developusnt of xetesis in the otrnipal, /i fter
tnis tie the cow dropped m¢rhcdly in milk yield =und velvet
bean feedins hadl to bte stopr;ed. She wac then fed surar and re-

DI I

covered in a few duys. 111k yield also returncd to ncormel.
Io conclusions us tc the reul veiue of the velvet Lzan cun
te derived frcm tle results wita this cow. It 1is shown, how=-

ever, that there is an unknown factor in the feed or in the

individual wiiich hus tc do with the metubolisz of curbohiydretes
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Cow 77- 11ilk prroduced bty cow 77 during part 4 of Feriod
I andunted to 257.2 pounds or an avers;e of 21.4 pounds daily
for twelve days, The nilk prcduction greph for this aninal
saows the same confisurution as that of cow 76. llaximum yield
occurred at the midile of tie period and then drcpped to tuwenty
pounds of milk daily towards the enﬁ.

The chunge to starch or to glucose and staurch feeding
exerted no influence, however. Iroduction decreased sli;htly
during this stsaze, the avers e being 20.1 pounds daily for the
fifteen days.

soybeaﬂ 0il meal caus2d w slight increuse in yield.
curing the fiftzen dgys of tnis third psrt of period I, cow 77
produced E20.1 pounds of milk or an avers.e of 21 pounds deily.

{er response to velvet bean fesding may be consudered as
insignificant also, as fur as milk yield is concerned. During
this period cow 77 produced €43.2 pounds of milk or an averc:e
of 20 pounds daily for tne forty-two days that velvet been
feeding lasted. T"xception must be tukzn, however, to the dele-

terious effects produced by the chence to poor hay feeding

t

during the last days of the experizent. After tue eninal wes
cuangsed beck to the former hay used, milk yield increused to
normsl,. &An incrzase of tie velvet bean allowance towards the
middle of the period csussd a slight increuse in milk yield.

Sontrary to the effects preduced in cow 76, cow 77 showsd no

ebnormality from such a hoevy feeding of velvet bean.
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Cow 267- Liilk produced by cow 267 during the first purt
cf Teriod I amountzd to 373.1 pounds or 26.0 pounds daily for
the twelve days. The effect of starch feeding was similar to
that produc=d in cow 76. Flucose and starch fe=ding, moreover,
did not halt the decrease in milk production.

By the end of the forty-fdrth dsy of lactation cow 267
was changed to soybean oil meal &nd elfalfa. Juring this
period siie produced 846.2 pounds of milk or 25.6 pounds daily
during the 33 days it lasted. The effect of this change may be
noticed in Teble V. iiilk production in this case followed a
similar course to that of cow 76, with a sudden increase after
the change., ligh yield was maintained for eighteen days, but
it dropped down afterwards to 22 pounds by the end of the
period.

The effect of velvet beun feeding on milk production wus
more favorable in case of this cow than in case of the other
two. She producsd 773.4 pounds of milk or an averegse of 25.8
pounds daily during tiirty days. T.xception must be tuken also
for the effects produced by the change to poor hay. The deta
shiows, however, that before this alteration, milk production
had increased to & hisher level than on any occassion during

soybean o0il meal feeding.

iillk produced by the centrols- Tebles VI, VII and VIII

and Figure II present the date on the milk produced by ccws 7€,

D5 and AlS. They show the normal performuance of animals fed
P
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the swane ration throughout a period of three menths znd a half,

in contrast to that of animals receivinzg deficient rations.

Percentare und yield of LButterfut

Tables III, IV and 7V and rigure III present duta reletive
to percentage and yield of butterfut of tihs wnimals used in
this investiagation.

Cow 76- Tuz average fat percentacve for cow 76 during rart
A of Period I was 4,3, During thz starcn fzeding pericd it
dropped to an avera;e of 3.92 per cent. Soybean oil meal feed-
ing, however, increas=d it to 4.322 per cent. Velvet beuan feed-
ing caused a favoruble chwunge by increasing it to 4.572 per cent.
This indicates, therefore, a superiority of velvet teans,
but tae fe>ding reriod was so short in cass of this cow that
the results may not bs significant.

zutterfat yield followed the trend in percentuge. Zow 70
rroduced an averaze of 1.20 pounds of fet deily during part A
of Period I. Ouring part 2 she produced one pound duily. Soy-
beun 0il meual inecrsused the yield to 1.10 pounds dzily. Tet
rroduction was no greater during the velvet bean real period
thun during the soybesan oil mesal period.

Yield of Four rerczant-Iat corrected milk is alsc presentsad
in Table II for cow 7% wnd grephically in Figure I. The grapn

rrected 1i1lk

A\

shows that there was 2z irudual dzcrezse 1n fut-ce
during the alfalfa bay pericd. & marxed dreop, however, cc-

curred during starch feeding. Soybeen cil meul producsd & sud-



den incresuse for the first twelve duys, but it dropped down
to a uniform level to the end of the period. Velvet bezns
showad no increuse over thut of the previous pericd, althcugh
it lasted for twelve duys ornly.

Cow 77~ The averu.e fat rercanta:

UM

e for cow 77 during the
first part of Ieriocd I was 4.£5. Juring the starch feceding
period it dropped to 4.7d6 per cent. Soybeun o0il real did not
effect any ciiange in it. The change to velvet bean, however,
trought about a sudden and merxzsd increase in fut rercenta;ie
and it was maintained taroughout the feoding rericd of 42 days.
The average fcr this reriod wes 5.1 per cent, which was 0.4
rer cent nigher than tnat durin; scybtean oil meal feeding.

Butterfat yield was currespondingly increused by feeding
velvet beans. Soybeen coil mewul hed previously increased it
slightly, but the incr2ssed yield was not surprorted. Sturch
rroduced u decresse in butterfat production by decrzusing both
1:21lx yield and fat percentygce,

I'roduction of Fat-corr:=cted milk was also increused by
velvet Veun fesding. The trend in production of Fat-corrected
milx wes somewhat different from thaet followed by ccw 76.
Soybean oil meul caused un iummediste increuse followed by a
sizilar decreuase ut the end of the tweifth day. Velvet beans
caused also an immediate increwase in Fut-corrected milk, but
trniis time it remained at a higher level throushcut the lengtn

of the feedin:g period.



Jow 287~ The averugse fat percentare for cow 207 during

o~ .
2

tiie first part of reriod I was 3.28. Jurin;; staercih fe=ding it
fell to 3.1 per cent, Soybewun cil mewl incressed it to 3.44
per cent, Velvet teun did not effect uny chunge in fut rercent-

2

—

-

sze, but supported it at the sume level as soybean oil ncel.

Lutterfat yield wus slightly increased by velvet beun
feeding over thut of the soytesan 01l rewl rericd due to in-
creuased milk yield. The results night have been more prconocunced,
however, if poor nay hud not been fed by wistnke during the
middle of the velvet beun period. Just btefore the poor hey
feeding the butterfut prodaction hud inereesed to over a pound
daily.

Yield of ¥at-correct=d 1iilk was equully irreguler during
tie experimwent, Ttarch fesding did not improve 1t cver te
level of the previcus period. It dropnred, instecd, frcm wn
average of 20 pounds dwilly to only twenty pounis, Zoybtean cil
m2al caused a gradusl incresse to 25 pounds, but it was un-
gble to support it at ti:is level, fulling dcwn to twenty-one
pounds by the end of tne fifteenth day. Velvet bean fesding
marxkadly increased production of Tet-correctaed nilx twelve dog=
after 1ts fecding be;uun.

~utterfat vroducticn by the controls - The data for tie

three control aniuwls are presented in Tebles VI, VII and VIID
end Figures IV and VI. Thes: data ooy te used us a chi=ck or
demonstretion cof the butterfut percentu;e end yield cf butter-

fet and Fat-correctaed milk by animaels under &« uniformn tre=t-
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nent throughcut the experincent, and trhieir norncl verictions

compar=d to cows whicl hwve received different feads,

Livewel:h

The duta on liveweigit wre presented in Tubles III, IV
and V and gravhicaully in ¥igure VII for tihz2 turee errerinental

The effects of tne different treatmonts were neot so de=-
firite or murked on livewelght as on nilxk precduction.

Cow 76 suow2d no particular chung2 in liveweight tlroush-
cut the experiument. The chiunges were so slight tiw
te concidersd within thic noraul variations,

Cow 77 followed a similer course, altiou;n velvet tecn
feeding shovied a somewhut fuvoruble awction. Ty tie ond of tnis

pericd shz had ineresused to the swuc lzvel as swicrtly efter

Cow 207 showed the most favorubls effect on body w-ight
by velv=t bean fecding. This gniial incraused frem ¢E€4 pounds
et th2 end of thz first period to 1060 pounds during the velvet

bean f2eding peri..d,

TFeed consimad

1l the feeds uszd, except corn starch, were eaten with
a relish by tne cows. It was n=zcessury to roplece @ purt cf
thie corn sturcit witia sugar in order to keep up ener:y intuke.
The nuwierous coapluints in the litsrature on low pulatability

of velvet beuns were nct cenfirmed in this exrzeriment. The
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cows ate tue beans fram toe sturt, excert cow 7¢ wiilch went

off-fzed due to k:tosis.

Tonditiom of th2 sninals

Jow 706 devziloped a murked ketosis after fifteen days on
the velvet bz2an ration. The reiainingz anianls used in the in-
vestisation were normal. Control cow 7€ becwie very fat due

to exczss energy fed.,

rcf tis feces

The character of the feces produced by ecch aninzl wus

gun cil rnoul end velvet baan feod-

c’

studied only during the scy
ing periods. Cow 7¢ wus the ounly wnlusl studied in the control
gEroup.

The wverace of the reudings ygre presented in tie focllow-

ing tublz:

Cow 1.0. ¥eeding Fericd
coyLbeuil 0. Lizaxr elvel vzun

» . ""“o #

76 10.75 10.

, 0 .

77 11.35 0.06

- 6 ~.0 14. ¢

-’,U? li\:oxzb 4.‘ \-)

78(Control) ,verae of 4 readings- 17.¢

Soybean ¢il neul and velvet beuans nad about tlie swaz

luxative power us corn. Cnly in cow 77 were the feces herder,
as indicated by a lower figure, duriag tns velvet boun fead-

ing period. In cow 2¢7, hcewever, tue feces were softer thun

¥

during soybean coil meal fe:ding. 1o alterution cccurred in the

»



consistzancy ¢f the feces of cow 76.

Eody nessurenants
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Thne wez2kly terrcel @
arz rresented in Table UV for cows 70, 77, 207 end 7&, The
three experinental cow: siucwed a decrecse 1n burrel cupucity,
as was indicuted by tne newsurements, during tae first part
of rYeriod I(,1lfaifa feoding), and a further drop during pert
two, It stayed at a unifora level throuchout the third rart.

Velvet beuan feeding, however, caused a slight increese in the

N

measurewents of cow 76 and a . reduwl increws= in ccw 77 und
2¢7. Control cow 78 si:owed uniform meusurements throughout the

investigution,

sc2tone bedies in the urine

- -

The weekly quslitative tests for acetone bodies in tiie
urine were mude for &ll the cows except DS and ,15. .11 the
animals were normul in tnis recpect throughcout the experimrment
except 76. Cow 76 developed & murked ketosis shortly after
tihie bezinning of the velvet bzan feeding period. i» quantita-
tive analysis of the urine for acetcne bodies showed 220
milligrams per 100 milliliters. The symptoms exhibited were
severe drop in milk socretion end body weliht, loss of eppetite
and froth in the ziouth, .. chan:ce from velvet been to sugar
feeding brou_ht about a ruprid recovery in heelth snd milk pro-

duction.
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This investigation was cerried out to deterumine tre value
of velvet beuns for wilk vroduction wien compesred to scoybean
oil.meal, gnd to study tie relation of dietury fat to milk
secretion wien it is wdded to fut deficient rutions. Two two-
y2ar old Jersey ueifers and one liolstsin were uscd as experi=-
mental anisuls,. Taree control cows were also used

Tne experinent was divided into two major periods. Tae
first‘one consisted in feeding fut deficient raticns to the
three experimantal uanimals. The second consisted 1in replucing
ground velvet bean for the srain used in the rrevious port.

Tne plan is described by dates in Table II. The control grou

%(J

received & unifora ruticn tiircusnout the exreriment,

The investirution lasted frem 110 to 120 days ard in cuse
cf numbers 77 und 207 th: velvet beun feeding period lasted
mere thun a month. to determ'ne‘more wvceurst=21ly the value of
this feed., Cow 76 developed ketosis shortly =«fter tie bezinning
of tie reriod so tuut it only lested twelve deys feor bter,

vata was collected for milk prcducticn, rercenta.re eni
rroduction of butterfut, livewoizht, f2ed intuke, weekly burrel
rmeasurements, conditicn cof the unimils, consistency of their
feces, production of acetone bodies in the urine wnd quality
of the milk produced. Tie results are presented in tubles and
srephs in tihe spperdix.

vy

‘nen six pounds of soybeun oil wecl low in fet ware usced
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wus &an inecresse in wilx prcducticn, This effcct in milk pro-

)
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duction wues of short duration and wes by ¢ d2crense
in zilx flow. Tie drop in ilk was provebly due to a fet de-
ficiency in view cf the work rzported by reynard ond cssocintes
(46,49,50). Tue time reogquirsd for wilk prolacticn to decrenn:
cn the wlfulfe-snyvenn oll w2ul retion vuried with the indi-
viiual ccw. Cow 77 re juirel wbout fiftesn duys, cow 7¢, forty-
two duys and Cow 207 thirty-thre= luys for tie effect of the
feot deficiency to becrme upnurern

There wos no definite effect frow feedin, velvaet tawn on
ti:e tatterfu’ percestace of the 2ilk produced by cowis 70 and
267. The butterfat rercentuc2 of cow 77, Lowaver, inersssad
four-tenths of & per c2nt over the @«veruce of tis soyLewn oil
real psriosd. Trese results wre ot 1n egrecient witl. the
observutions wmode by ctier workers wno foand thet the feedlin
of fat increcses Une butterfut nercentsace temporcrily.
sudden increcse in tozie fet per cent in cow 77 a;rees wit:. tie
reports by Tood{Z2), Thodin{d7) «nd Te-osuunu{Z€). The in-
creused test, however, stuyed wt a high level throusiicut tos
feeding reriod,

croductinn of Zour-percent Tat-correctel milk incrensed
in cous 77 and 2427 durinz thhe velvet baun rericod, The 1lncreacsd
rrodaction in nuwber 77 wves du: to increwscd butterfat rer-

centeace, Tn nwiber Z¢7 1t woe Jue instead, to lncrecsed totuol

<
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In rert ons an exrperizent 1s reportel in wiich C¢ows weors
crunced from o tusal reticn very low in fut to velvet beuns
vilenh contoinsed S.41
of & difference in tae biclcicul valus of butterfat frou

animels feld varying levels of fot hus not becn studied. It

to the batterfuts praduced by one of tre cews useld in rart
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duced by u cow of the control group.
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Tarly literature cn tne need of fats by tie oninal orgsn
ism, is cenflictin_. In the early workns tie essenticl value

of fcts was usuzlly ascocliatad wit: the valus of uwccescory

b
Cstorne n#nd andsl(l) stated thut Stenp wes cone of the
first invastigators te stuldy tic imvortince of lipids., e fed

mice with matericls wihich hind been tunorougily extructed with
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cohol, Tithiin & f2w weeks the exrerizental ani-
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mals died. The addition of zlcchol-etinzr extructs of certein
mnaterials kept the mice awlive. Ztepp nuide tne interesting

observation thut butterfut fuiled to replace the nmissin

substance. A possible reletion of this ccudition to a deficisn-
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cy of essential futty wcids 1s untensble, since tie life sus-
taining fucter could be obtuined from sikim milk, loreover,

he admitted that the Tauctor lucking wus not & fat., This work,
howesver, opened thz2 way tc & new brunch of nutriticn, There

Vi

{Q

reg other rerorts oan the value of fuis ;n tiie diet, but thsy
were inconclusive(l).

lelellun and lavis(2) clso determined the importence of
fats in th: diet of ruts. ‘lcwever, tihcir works showed the
essential fuctor in nuestion was a fat sclutle substunce and
not the futs the:iselves.

Csbornz &ud i.endel's rzport during ths same year(3) is
difficult to interrret. They studied the influsnce of butter-
fat on growth and fouad thst ruts could grow tc 140 duwvs cf
e, &altliough very satnormelly, on fat deficient diets, The
»t Tinures c:incided with those obtained by Furr ond Turr
in luter yeezrs(0). The abssnce of ophthalmic symrtoms demon-

strated tnat vitenin & wes not the cuusative factor., Towever,
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lard prcduced no response when

1)

Robertson(4), wrile fzeding a reticn of beociled-peeled-
mashed potatces, defatted trun, white of ez and cilecrophyll,

observed that few weeks after the initiation of ths diet the

rats develcped tall necrcsis, infiuwnation of the renis anid

=

'-l.

"
]

rectun, snd lansuld movements, fowever, thi2 conditio
rroved four or five weeks after the initiation of thc exreri-

mernt. ~sbout the twenty-second week & sudden ard rapid lcoss



of weizit occurr=ad, with hyrerirritubility of the sxin and
incescant sératching. & month later the rats died.

Thirtecn years fcllowing the report of Rcbertson,
s¢iuzis, snderson und ilendel(5) prcved thuat a small inclusion
of fat in a bulanced fat-free diet rrcduced optimel growth
in rats. Zarsful solaction and housin:; of the stock were
pructiced, th: rations were prepared accurately and exact
records of the feed consuwmed were kept. Th= feed was noist-
ened to a puste to prevent spilling. Th~e addition of peanut
0il 1improvsd the condition of rats which had been losing
weight on the fat-free diet. The authors made no conclusion
as to the nuature of this response,

The work of Burr and Burr during the same yeur(6) settled
trne conflictinz question of the necessity or essentiality of
faets in the diet of ths rat. They used three different fet-
free diets consisting; of different proportions of pure casein,
sucrose, icoolluats salt nixturs 1&E5, supplemented with ether-
extracted yeast unl tie non-suponifiuble nutter from seventy
milligruams of cod=-liver oil to supprly the different vitamins,
The nutritive retio of the diet was changed from 1:3 to 1:7
as tue unisils advanced in agse.

"Zetween the saventieth and ninetieth day of wg:", they
say, "an abnormnal condition of the sliin is observed., Later
on the tip of the tuil may become influmed und tiiz whole of
it soon is heavily sculzd und rided, !lerorriuic shrots nay

arise in the ciin tihroughout the entire length of the tail,



The swelliag of the tip uuy graduslly b2 repleced by a true
necrosis resulting in tie iloss ¢f cne to thre=2 coentinmetars
of the teil., The hind feet become red unl sowswiet swollen
at times, in sowe cases witii long scales over tihe derssl
surfaces., The hair on the bzcx of t:he body beccumes filled
with dandruff, There is a tendency tc lose heir, 2specielly
about the face, buzck and tirost. Cores cften apnsar on thue
szin, csousin; the w.ilul O rub his fuce continuelly with
his fore feet. The eurly outwurd signs of «n unheelti.y con-

7ot ocessation of (rowtal wioan the

Y

o

diticn wr2 so0a followed

enimel is wbout twenty-five pesrcent underweisght in compuari-

son to the controi rec:iving fut.n

LR

les the sxin znd tall lesicns, Zurr end 2urr ncted

o~

Hesi

to!

a rarked uniforn affection of the uriniry truct wund kidnays,
altiiougs scw2 arliuls dield viticout this tyre cf lasion.
Comperisons to the symptcuctology of vitewins A end B de-

ficiencies und to pellugre, eliuinated &ll doubts of com-

Ileither glycerol nor the unon-soronifichle portion of
lerd cwused any iaprovenent in the rots when cdied tc the

busul ration, However, thirteen drops of melts:
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fed deily to &« greup, rrotected taem completaly. Ten drops
of lord dzily cured the animels wien in a very buad stete of
deficiern

Tvans and Lepkowvski(7) fuiled to obsarvs tail necrosis

us a specific sympton of fat deficlency. They Love naver



noted this ia tiheir studies., Zurr and Zurr(d) aiwsitted, ncre-
over, that t.is lesion is lixe the one descrited in the werius
of Smitn wnd 3ousin as & resalt of underfeedins.

Tne surprising results obtuinsd by Zurr and Burr wihen tiha
free futty acids ¢of lard were fed to deficient rats, led the
autnors to s=urch for the reul fatty wcid needed. The syntiesis
of fats frowm cartbcnydrutss wil the cuerbehyiruts portion of
the prot=ins is universully xnown,., There =would be no dzficieney
then, if tiie body could elubcruts all ths fuatty wecids in na-

ture, Tne fact thut a reul de ney occurs cen be expluine

l“

ri
therefore, by the inubility of the orsunism to syntilesize
sone of theu,

Burr and ZBurr(&€) proved with further studies thut none of
tze saturated fatty wcids occurring in hydrogenuted coconut
oil cured th=2 disease., Toviever, rure methyl linclate wes of-
fective, Two yeers lutar(9) they found that linolenic acid,
anotiner unsuturcted fatty wcid, was egqually effective. Cleic

and alphza=-eleo

w

tauric, &an isower of linnlenic wuczid, rproved in-
effective., & prepuration of methyl wraciiidonate iud & slight
epressing ={fact,.
lfowsver, Turzeinen(ly) feld thirty-tires milligrems daily
of araci.idonic acid in the fut-free diets of ruts arnd cttuinad
practicully tic sume results us one-hundred milligroms of
metiyl linolate, thius proving that it is three times us rotent,

The guestion, tierefo cf tu2 essentielity of wructiidonic



C.

acid remains questionible. Tescon{ll) sugiested thut tais

acid is wn intoriedizte rroduct in tre zet:bolism of purt cf

tas fatty weids containing f=wer tiun twenty cerbon ztoms,
Tvens and associates(l2,13) mcde interesting studies on

tne effect of a fut deficiency upon reproduction ani luctation

~ = !0 P vl
ons(l2) noriwl Te-

[N

in the rat., iccording to tieir otservetl
production is imrossible witl.out the essenticl fatty wcids,

even wnzn vitwsziins S, D znd B were surplied in abundznce, Lit=-
tering wus retardsd one to thiree duys, eigshty rer cent of the

youn; were bern dead cnd the weig it and nuacter of the new

~

vorn were vary sabnormal, iroor luctution wus shown by the
poor welights of tie young ut wewning. Tihe wdlition of the es-
senticl fatty woids bLrougat cho vt surprisingly gocd results,

Zutterfet or twenty=-five per cent of laurd were equully ef-
ficient.

Lusder(27) confirmed these obsarvetions. le sugiest2i
theat the causative fuctors of proclon.:d gostuticn viera the
lesscned vitulity or deuth of the fetises, d:acr=usced tone of
tne ablominal and uterine muscalature and pessitle luck of
necessury noruonal stliulation. Ile cobserved, ncoreover, thut

tie process of reproduction wes eurly i.paired in fat deficien-

—

cy, but tret ovulzation wus affected lute wand racovers:
promptly wfter fat feecding.

wale rats reured on fut-free diets loce thelr s2x-inter-
est(1l2). Thnis is contrust tc 7 avitwcwinosis, whocre sex-inter-
est 1s pressrved for e =significant length of tire. Cmell

quantities of tlie es.ential futty wcids restored sex-intersst,



put fertility returned in certuin casss only. “vens and ws-

soclates stuted tiat tie zterility in tist cuse wus probe-

tazinosis.

Otuer iavestisutions con fut deficient rsts huve been
wwede by Burr and Zeber(14,15,18) an’ by BEurr aad Tesson(l7).
Tiese investizutors reported thet fat deficient rats have a
higher specific dynwiic weticn cf food, « Lijlher tuscl e=
tubolic rute uni higier respirctcry juotients than nornal,
Tais latar fuct shiowaeld the gyntissic of loerge wiounts of fut

i the body, but not cf tie eszenti-l tyre., In the presence

rcin carbohydretes
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increecsed (17) wit', & suisequent depcositiocn of tiot substunce.
L opCssibie reitation of fets to tie tyroild giend is else

1

;7 ceids they cbtserved Lypor-

6]
)

thyroidism, even when 1odine wus fed, Jccording to Eurr and

O
W

esson tiils view 1s suprorted by tn: high metubolic retes,
owever, their Jdatu aulso show tiwwt the icdine leval in the
body probudbiy piays no purt in tie production of fut-deficisucy
syiptows

In 1996, Sincleir(lg) claimed tist tiere is evidencs of
syntnesis of essentiul unscturwt:l fetty acids in tihe vody
of the rat, e fed a _Srcup oa caseln, a sult niixture, yeust
and seventy rer cent of th= tctul calories in the fcra of

elaldin, supplenented witl cod liver oil, ., fter thre2 tc four



weexs growtn cesused enl rerwined constznt for soue weeks,
when a graducl declire in w2ight set in. ot thiet point he
repiraced the elaidin with sucrcse in the diet of sowe of the
roets. Srowth wus resucel lveedictely. e thousht that the

hizn inteke of elaidin wnld preswuehly of other futs fraz fren

the essential futty acids, preventad the "linited™ cr purtial

tutterfet &s o scurces of tha essgenticl futty coilds

o

Jckstein(l9) enulyzed suuples of bLutterfut from differ-
ent purts of the stutzs of Licilgun and failed to find &

nt of linel®e en? linclenic weoids in tiem. The

H
w
¥
[¢7]
£
(]
[

averu;2s were 0,24 per cent of linclic «nd 0.12 jer cent cf
linovienic., e acduitted, Lowever, that tnese vulues were too

low, since :lilditch and cownrkers(20,21) cluimel thet tutter-

“ckstein wlisn siowed thiut tl- esszentiual fotty weid
contznt of butter cun Lo incereused Tty fzodin,: feszds riclh in
tiewm, suci as lins=el oll neul,

Teistzin's vulues appeur retiie leow since Zurr wual bure

£ " -, 1 + RS R I S
(8) showel tuwt buttesr cun cure fut 2=Ticizrey 1n rets, llore=-
Ty c 3 ~ Py ‘1 e e . N
over, “vuns wul associctes(lZ) jrovsd thut brtter licrecses

gy S el .. S vy - - . - b0 T A Al P ~

the weli s ht wt weaning of rets fron fet deficient feor-les,

Y R B . + 3 . WAy . - e. NPT - . DN .

thius showing thut 1t rroduces fuvoursbio effects on lactution,

The conelusion thut can b= derived fro:: tiiese investi-

n



cations 1s thnat routs need linolic wnl linolenic scids for
normal life, but t.ue auwount tliey require i1s so snull, that
even butter which contains tionr in limited amounts, cun sup-

ply tie wiount they nz=d.

The Vitwwin By spurin: sctior

3
O
th
)
o
~+

§ U

Besides ti.e functions of energy production and ths es-
sentiality of scme of its ¢ nstituents for nornul life, futs
havz boen found to posszss o vitaumin Zp sparins wetion.

In 192€¢, 7vuns end Lerkcovski(2?) noticed thut fats in

T

some ununown wey are reloated too vt bLody needs of vitemin 3

!

a: some investigutors head previously reportad. In 1329(02

tiley obs=rved tiuul tie wdditicn of fifty per cent of lard te
the ration in tn: wbseice ¢f vitauln By rrevented the ubnor-
wal condition cuuructeristic of ti: aviturinosis in rots,
llowavaer, on G ten par c¢enl lesvel of fut, growtl wes very poor.
Teast wdded to the ten par cent fat Jizt produced normal
growth., There Loeldl Ueen no chunces of tie fut bteingz contemi-
nated with this vitumin, since previcus unulyses had ;iven
ne-ative rasults. In 1331(7) Tvens end _erxovski confir.ed
tii2ir eurlier findin s.

Threc yeurs luter(24) since ir=gory, Druauond end Gteen-

bock failed to sl.ow a vitumin B, spwring sction by fats,

|

Svans and Lerkovski deumonstratel thut the levels of protzin
and vitaxin G in toe dizst pley iiportunt roles in tnis function.
(2

iloreover, different futs vary in their By sparing obility(28).
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difference tuut zey exist between butterfuts produceld ty cc
wien fed a rotion free from fut wnd vien allowed un optimun
anount of fut, respactively.

wirnor objocts ar: tie dsterminction of the offect thet

diet d=void cof

£+
147

o

obtain tie thecinijus cf

nill

11

T v
s vila Uu.u

t of tiiis study i

1 Leve cn the gnimel orgenism, and

+

teticn with rets.

P R,
SXTeriie?

Toolo ST 0 mhmilloue
olection of the ruts- Turticular iuaportunce will be
plauced on the selecticn cf the ruts, sinc2 1t is known thet
fuctors su a5 individuality, sex, e@:= enl heradity sy af
th2 expericentul resalts.
L1lbine rate frow ti2 stcek rewured in tie vt colony of

tre

oulry s

Stute will te u

[

cf tie lidcnicun

colle -2 s2d. Cure will b= token to group me-
cording o end welcnt, The male roerent of mect of thie
anicls will te tha swie to reduce Farolitery verintirs to ¢
mininua.

Toe moexinun weaning uwos will b three wecks, Tois »ill
storten the deplcting ste e, leats wedlcaing thirty to forty
srems will be ussd. Later t rets will e sroups2l veeordling
2 sex =znd nurentae. U iecst one ret recn 1itter will
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Tn: experiment wus carried cut as plarneldl, The rots
obtzinel fron tire Chewlstry Latoruicry were greouped &s controls
ouly, since they diffsrad frem tiie rest of tie stock used. The
averags welignht of the rats usedl wes between 3T und 40 greams,

Sculliness on thz toes and tne tail appecredl at wbout the

fourth week frcm weaning. Jevelopaent of sculiness wus veTry

uid form so that ful fe ding begun at the sums time, BEutterfuat

-

was fed for four weeks es had beqn rlunned, «nd thas rets exu-

¥

mined every thre2 or four days for sigus of ilmprovenent., The

otservutions mude &r2 discussed in thes following pages.

Tne eerly syuptows acticed ian the group studied confirmed
tne necessity of lipids at lzust for preserviing: tie hiculth
of the sxin. Tile ruats velopred an wbunermul condition by the
end of the third to tiie fourth weeK on tiie fat-fres diet,
Tnis condition consisted of irritution of the tip of the tail.
The a@bnormality advounced towards the buse with thn fo icn
of lirse scales and ridges, covering at lsest cne third of
tiie teil, Tat deficiency wus also indicuteldl by a sinilar

wirichh ususlly developed ewrlier tran
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on the tuil, &nd heuvier on thes hind fdet thzn on the frent

ones, Ccnsiderusble vuristicn betweern erliicls vwes coticed, how-
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The weignt

ottuinel durin: the first hzlf cf

c&
H
[
0.
5
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toe experiment siow2d tiiat a fut deficiency dozs nct affect
growta during eurly a2, Tie welghtls wsre uszd to culculcte
thhe auount of tutterfat fed weekly tc ewch rut, The svaruse

-~ 32

welzhts for each lct wre rreszntsd in Tsble II of the ‘ppreniiX.

'
a
o)
—
}J
5
i

cf butterful wus Tegun as socen as ail the enimils

shioved the scely co.adition. Tiz return to tie rjoriel couditicn

was used to r.eusure ths essentiel fotty weid content of the

e 1
Ul
Cf'
o

The results ottaizedl duriie tne experiient wre
in toe follewing purcoraphs. o d=telled d:scription of the

esults of easch 1ot 1is giver.

The Ilesutivae contrecl lct of ruts wes x=pt on the fet-free
diet., The weekly averea:e welghts for the thiree eninsls during
tiic ezpoariuwent wre przesented 1n Teble II, Thelr rute of grow
was vaery similer to that ¢f the cther groups. The feslding cf
butterfut to tic experientul cuinials dil uot shoew eny fovoreble

increzuses in the rote of srowtih when cuunsr:d to thet of the

4

o]

Legutive controls, Hewvy wulcr consuw;tiovn was obsurved 1
tnis greoup, tius confirming the reports cf otner suthors{o,”7).
The degree of sculiness variad in this lot. (nz2 rat showed
very u:x2l sculinzsss on the tees wnd the tzil, The cther two,

however, were only slightliy «ffect=d,

o

Lot I of the group receiving butterfut rroluced Ly Tow 247
wnile being; fed the wlfalfrn-velvet teun retion, doveloped

scalinsss on tue toes wnd tie tail by tie =2nd of t . third
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weak efter w=aning, The degree cf sculiness veried in tnis 1ot
also. Butterlfut was f2d onz veek after - alinsss waes first

noticed. Tuech rat received two gums of butterfuat for evary

(o)
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s
=
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—
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=
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(o]
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(@)
(@)
1
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eigit o during tie first week of tre
e osndlwat 21 wes iacrecsel Tty 0.8 run

s 1. s z .n. 1A ' . Vi g - Y Ny ; 1-
euch weex uutil 3.5 grauac were fed durin: taz fourth week,

of thhz tnz3s tiwn on th2 tuils. First sins of iuprovensnt
were noticed at thi= enid of tlus gecoidl week, Lt the el of tie

.~
-

four w2exs recovaery wus complete on the toes, but siizht

sculinzsss still reszained on the tuils,
Tre animels in Lot II shewel verying de-rees cf scaliness

on tu2 tuil, The first siguns of thz cbnovanlity were noticed
at the same tias as in Lot I, Thz levels of butterfat fed to
this lot ware £.5, 2.9, 3.5, wnd 4.9 _cr:iws weelly rer 100

sracs of body weilzht, for euch of the four we-ils tiot the fat

A - ~
feadling lazted.
1 N O ) 3 N £+ o S e e v o 1
The respons2 of thils 1ot to £t Tzodin: wus wore rarhed

than in Lot I. Iwpreovenent wus unifo:m by tie end of the

1

secund weck. .t tre enl ¢f the fou

4
e
|

LeK Taccvery Wus coll-
plete on th2 toes., The talls were not completely cured, how-
ever,

Tut deficliency was more workad 1o Lot 11D thon in the
other greups pravic ely weationel, The tuttorfot used 1w thls
lot was the swue ws Tor Lots I wrd II. The cuount fed wus 7.0,
J.9, 4,9 wnd 4.5 srius per 1ou gsrwuwes of Lody wel:t for tios
four weens, respectively. Tie sl;ns of 1laprovaent wers ulso

S~ - . , ~ —~ A o - e Y et T - . PR S
noticed by tite end ¢f e seccrnl veex, Tecovery wes corimliate
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on the toes by thz end of tie fourth week of fut feeding.
Improvecent of the tails was sicwer and still showed sculiness
at tie 2nd of the ex eri:nont.

In Lot IV similar recults were obtrineld, 7uch rat in lot
Was fed 2.2, 4.0, 4.° and 5.0 cruaws of tia suie butterfut rer
100 grams of body weight during: thz fcur weeks, or 0.5 grem
oore escin week then to Lot III. ILuprovsaent in the ceondition
of the toss wus observed one week wfter the first fe=ding.
Zecovery wuc coujplete at tie end of the third week. Imprcve-
ment of tle talls wus srodusl end scu.iness was observed at the
end of the fourth weell

Tat-deficicney syzytoms wpraerel in Lot IA three weeks

-

after weunin:. ctutterfst feeding wes beoun at tiie fourth week

1G]
O
)
c’

wiien 2sucii rat received two groas utterfot per 100 gras

of body weight. Th2 tutterfut studied in this lot was produced
by Cow £67 Jduring the «lfclfu-soybecn oll nizel feeding reriod.
The allowence wus 1increwsed by hulfl a ¢ram each weel until
each rut received 3.5 grums of butterfat per 100 grums of boedy
welgnt during the fourth week,

Improvement from the fet deficiency wius siower tien in
czse of Lot I. Tae teoes sticwed a very siight reccvery b tie
end of tie fourth veek., 7o improvenent waurs noticel in the
condition of the tuils,

The uniiaels in et IIA recoived one hulf-:ran more each
week per hundr2d graw.s of w2iiut than the ruts i Lot IN., The

».

Sl o

©
ot
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®

butterfut used viac



A1l the roets in Lot ILa showed a siight sculines:s on the
toes und the tell vwhizn chuned to butterfut fo2ling., Recovary
frow it wes wore narxked, ncwever, than in Lot 1.4, Sisns of

iwcrrovarent ware noticed on the tces at the =nd cf tiha secnnd
-

- e . P T ™ .33 s T T I AN R S 1T - - ..
weex of fut feelln -, The tulls were only siightly cured by fu

feedinz, howover, “ecovary was inconplete in btoth toes end ted

by the end of the fourti week.

Symptens of fat deficicney were nore irregsuiiur in Lot IIILA

srcur. ..t tie fourtn vueak &ter

¢
A

thun in other lots of tixis

3
=
b
e
(o1

wewning the rets i this 1ot ware £3:1 butterfot

ow 72 of the Jontrol group of rart I, wiiich Lol tecn T

< &

el =z1l=-
felfa huy end corn thronsnout the experivent., Tho l2vels fed
wt

wers 2.0, 2.5, 4.9 und 4,5 srioes per 1090 crewms of bedy welg

during the four weexs of thz2 fut-f2:01in perici.
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sculiness was cornpletsly cuarad ia bLoth
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end of the fourtir wsex. In the cther rot, which Laud bea:
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by murked stulinsss, recovery wws inconrlete,
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ly. Tue butterfat stidizl vas the ou sed for Let III0.
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ecovery from v vuncral conciitlon o the toes =nd toils

vas raid. In o one rot en lnprevwed coniiticon o7 the toes woo o



J

D

+ Y
&)
-~ ] . . £3 3
54 471 Iy o AN e
0 42 < D - (N
B o o) + iz O e .
o 3 + P e = +2 n E . .
E: ) i o £ 1 G . 4 o o
) D +> Pl o . = b D)} G . : P
o - rd +2 - C [Vl ki el £ ! -
iz a Ol [ G ‘o 4 40
- o G~ 4+ ol : +> +? 42 [ .ot 4 4 .
4 ot - O D 2 ) " ! o }
3 FEENS -4 a G T R o S e
& . b £y S ke + + -+ 4 + ol
I 42 u f + ' ) O . Ui
o ) 5 Loy £ o il Ko s
- - w . > Qe ¢ o > “ AN
) . e o "M 4> O 5 foy o - .= 3 ER) ol L
4 I [} 4 L G4 o Z ¢ G f “ +° B
fo s [ BN ) ' - O Gy @]
P 3 < . pur i ~ t o . 42 . 4 ) o d
+ +> 8} 5N — L G- Tow + 1 - ]
O] + 2T 4 + Yy @] D 3 . 4= il
M [l 42 2% O + .3 - it . Gy . n ~1
£ D . e 4 4 4+ - S N O < 42 G4 5 o A e
42 “ G a3 )] L < s 23 o 4 1 < v o K
3 _.. O = 3 4 B4 9) e IRV IS ol D] i D 4+
I3 ] [®} Rar] @ H b - - 3 2
) u 42 b 4] + : [oF] . + v +
o 42 o n N i &1 T ot 3 4 -
] g 3 1 = . : o s S i Y -3 o,
™ L2 s S “ o o) Lo ] o »
(] : 1 . &} £ 73 O o o +> +> - -
[ -4 m - Nl ) " Gy £ P G5 ) B
) 5 z G O + G4 ! -3 = w5 B C D
40 .m ) [ O 4> o (9] 58 fa o : 1 54 . N
- . L SO S B G4 5 = e @ I T
- 4 G o 3 ) + igs o) - 7 — () &)
— [} +2 3 N e ~ ~ B ~ O ] o ]
—~1 9] o +2 o n ) L %) D iz i e = )
- S v w L2 O N [ 4> +2 & i -+ o |
4 42 e 4> G4 A G 4 > o o ) - o8 ot
Ll 3 Y S e 4] D > - + T4 o
a3 [ +- Q -~ ~4 e d +2 n o) = ) I N
o i3 + B R o [ o) D 54 ] (53]
- + < + b e d [ O v G4 y an K
Q G b 03 o i 12} ! +
- < i 4+ g ] G = 3 +
s — " T —l < n o + [ 2 e i : 8] G
1 4 i) (9] —~ | ) o + I S
ot = m ol . = v ) ' > D o) .
+ ) + + + 9] P G v +2 o £ { 2
“ 3 5 < ' £ O ) o = o -~ ©»o 3 : 2l
3 ~ G £y m 3 o S & i = Lo |5 &) -3 -
0 » & ) o -4 ~ I8 N +2 o 23 43
G 2 D kN 0] £4 - fe) @ o [V g . e n Gt
5] 43 S 4 %] D (77} 2 ot 3 B} S @ +2 O
m o] 42 8K - 3 bn] ~ = +3 D o O 3
L O w3 £4 4 (] ] [y td o 9 n + ~ Q
4+ +> o] el a el 5] £y n 4 et T3 )
42 > cl G ] (@) ] (15} - 0 D) W ot
~ o o + I B LD . 3 - 3 = 42
L O (@} + o Lo H -~ = + s +2 £ C J




o
=

r

f)
T

<0

e e
Tl ada it
a Arca

S ) S

ity -0

SRe!

\

et ot
o1

‘

M

:Lr

01

ed

!\‘

T

hel

Ny
U d
Tillaa

C H

W

DIS
ts

]

‘a
)

e
-

oo

Thea

‘Usitive

-

ty

ir

“sS

N+
ecCcu

“
mh
PEPS Y

er
;Jt S

2an but
B A 1

t

:in ob
tt

t

.

e

~

1

]

e li

Ta
i1,

contre
ed ot

f

o

t

(37

Yol
oda,

el o
DA

.o

5]
-3

A

<1

i

b1l

'S

auelil’ o

t

by

™I
ol

v

f
cre,

sculy
t.eref

A

vaiue ©O

=)
-7

P

ha

-

alfe
cure t

1t

e

Sy

BER R

not
[nah B
L

+ooe
VT
s

[ S99

vt

‘1”\;

i TN

R
A

feat

-1
=3

G

PO,
[P,

ts

:
—

ute

>

ICRUPS
monctr

4
...n-t.“
1y, 1

al-

Ay e

71Ok

17

ey
Al

~

of

P)
>

n ret

1



%

Lol

.

D © i o
0 + U G~ | . S ")
— ot . a O £, 8] f Y + ol
) 2z . (@) [ H Q) Al e [ “2 ] ) [IRL)
< % £y [ %} ! -4 L& .l S o +> % - I ] -
i1 ) 2 + 1 3 4+ — o + = 3 & 5} 3 1 1)) o o} — &
[ o 4= Ryl W3 (@] S0 2 .3 [ > o K [
O] Lre 0 ) P> -4 4 ~ + o [ o ~3 i. e d 2 + + =3 Sy T
. S N S ~ O L o A e ¢ oo 2
+ - (] o T O o () BR [ iz - 5 .3 [} ¢ — ry [
3 = G [ —~ w %) 2 R . n [ O Q 02 <3 o
6~ — e gl e e + + . w b B I s +3 ®) -4 — o A .
G + 42 2 ord O 3 b 9] ! Ui 9] B wl Py 4 O D Q b
(3 e} o 3 42 + o G ot L ! o I8 » o3 4 o 0
C a G [ [ [ +> + [ O (& j i) 0" [ o o) ar ] +2 o 3d R
s 1 O )] 3 bl @ Ul D e} + 0 o — r 42
0 o 9} W B 54 O m i3 T O o R < oo &4 S
- @ O v -~ 5 QO B 9] & I + -3 4 i 9] - 2
i [ i (9] 53 s Lo D + M ~ ® - By a0
e £ < - £4 + 1 Lt N W - = oA a3 & o) o
@ 3 ] 5 [ ) . o D = P - N o wedd — 4 O > o 3
—~ 0 81 ® . w W SRS K I 33 AR SRS -4 23 ]
- £ A X i3 - + +2 o r + 4 40 oy + -0 £ -
] - 3 ~ ¥ < o ] 53 3 ) D - [ ] 1 -~ q 3 Y2
b ol b P +> 3 + © T 4 ¢ b b} 2 w [ o Iq = n G~ -
o 4 ) L @ 0] 4 +> [®) (9] Y + . o W - O & v
ey (S i O [ T [tH ' G =3 - " o + » o 33 P~ g
$4 G ol 42 -4 -y 4 QD S0 ! +2 3 [ ) [ +~> +3 B G4 O
i (@ iz bl [0)] ) ) 4 5] 42 +2 i 2 n . b 4 Q Ve
=g O G~ ¥ : 4 -3 D [ <2 m ) - + n - » o + 33
- 9] ] 3 [ jand ¥ d Gy e “© L5} 99} e + = A Cy
! Ul St 7] a3 —_ iy O -4 42 IO e at o m 43 O () -
S - D ~4 & o4 ot} O (B} + 0 ) o) v v . ) G4 2
- w ot o —~ + T o) ~3 RV f4 o .3 G IS [®) ] ] L 5 + L2 s
(S NP i < .~ Al o} Q@ e G ¢ L 30D o e © G
e 5] o) + 3 - + 4 O s [ + - 0N ) I S B | 1z ! ®
3 ) G o 3 3] -~ ) +3 o D i o = =~ o @) 3 +2 o Gy " D
+2 591 G - « J el " o 3 Y i3 4 B <2 o S (%] (%] D ot ®] o K
3 [ + 3 A 4 i D fey + o4 I3 -~ i G~ D O 3
G @ =] ~ D 0] £ - 1 . - 4 £ « M D [T A
S T B S S o N S R B o B W S-S B S e I 3 B B DA
J) o [$)) o] [$) -4 Qr > =Y 3 — ~3 G4 . a) L + D b 3 Q
e o3 n f O 3 © —~ G 2 -y - R G4 L X [ +2 8 -
I 44 4 - ooy < + ) 1 -l 4 N e A
[ [O) « T3 A ) Bl £ ) & ] I 9 . ) < (6]
S Q) X K A o + b = +3 R -4 - 43 2 3
+ 0 +> -4 ) a0 [ = + i o 5] (b} +2 D ) 0 oY) -~
[} G o)) -~ (0] [§] -~ et o) o 4 3 D [ + A 2
o (@] 4 o] ¥ G~ &) te] o 4> + e ) G4 A A +> C
e + - s T 49 o O . £ -J = ~ )
w1 o D — + Lo} 2 G et L i G4 o +2 0 42 Lo
0N G & v M I - + s Q oot O ke po] » 3 ) &
[id O - (3] + ‘0 w3 o ] ~ 3 +> = ! + Q £~ iy ~ e
~ +2 . + © ] O o] 3 ) + [
) o) - £ o A o 3 + [ TE I - 3] o C > G
s} %) R © - 3 A3 n D B > ) & 0 ol < [0} e ho] O
M) 3 j& ) (] g < <2 = < i [} 5} 3 4 o = ) 0
=Y (3] 25 [59] [0} £y Ll 4 -~ n 2z %) e} + - 0]
+> £4 ~ T3 & 3 =t D 0 ~ £4 O 3 ) 3 3
= &2 4 (o) © < el 0l () D —4 &) + — —4 Y &) + W
O ) ™ (5} K=l . ) = G B 5 o ) o 3 8 - G4 G4 [} -4 | ~
1) 3) G+ 3 = w N 0 f O + o) i + G4 (] + d C O £4 L] £~ L9



[>Xad

~

- ~ra 0 L AR C W " 4. P S T } 1, - Fal e T -

tre results froo butterfot Co-0la with thioss froo "esson o
- - - PN < we e - ey 1, e DU S S T, o -y T v
tne cszunipticn cen be muiz thet Tils oll is ot 1loast ton tires

as petent in curin fut-deficiency as butterfut rrolucel by

a cocw recelving « nora-l wooant of fif in the rotion,

D

ez . 1 3 N 1 v e e . . N PR
restrictel nusver of waluels wvailuble,



P

P

C N ey

ad
[ 3

-l

— vt .

4> [ I 3 $
“J - w JY 2 N o
£4 . S 3 2 — e L G
1 +2 o . [} 1 | ~ O 5 ] .
O ) 4R - [ Lo + ) m L4 (o] b . [ T T .
+ +2 s = 3 O - = S +° S . -
4 ' o ~i 2 G S 37 38 4 . .
&} &4 ’ ~ o e ! - { v . iy ¢
b 3] £4 . o c 4 S 3 = [ s o
el e DR 4 z L - 42 L2 e e o
P Ga +2 i~ ! . o8} S 4= 4
2N o 53] - -~ R e o = 47 c ‘
42 o o ) Ui r N 43 3 L ] [oh 2 A . [ [ e
- o K 5 ¢ i ol o o 42 b 4> T R & , +° [
-1 b 5 A [ B +> . jan . o - .
1 .. 4+ op ~ z o - e +2 ) [®) S5 [ )
I . @ 5 e £ A o . C
£ (&) T —i " [ [®) i v ) + al ! e o = ol
o e ‘ o s . Lo £ 4 g 42 3 . L g £4 o
- e ) 4 y: 4 . T . 42 o A0 o 0 4+ : . o
o] 3N 55 ) + (o8 [77] J £ £ ' . G4
WJ O o ol o -4 =1 4+ - L [ .u 1 W
~ -1 o O [} ot P +2 [ 2 o o 4 G~
' o3 QT (6] e ! 9] s [ . o
ol -~ £ - o + " @ -~ m - o ] o} e - £ v -
o .3 P N i o . = P . e o o ) G
L3 + el o oY Fe 4+ + [ i ) (] e8] @] c o . [ -
" = ) 54 - o £ [9) n 1 9} - i +> = -2 .
r R G O G L e 1] - I Id 4 + ¢ T 3
£3 L L ' 4 -3 4= @ cy [ - h H -
3 42 " o 4+ 0 4 o PN = O . 4> S { AR
) - L - Ty [ 4 bo) . (o] - . G
a1 Go ot )] = e i P B 8] (8] 42> + D £ .
)] < I - i -~ ' > o 1 o m o . IS (N - .
-] o . $7 4 4 3 c 24 et P2 G [t -
23 o 9 2 ) ot i ~ 9 \ + ) S t 4+ Sy o e -t )
O 2 el i4 us -3 o s al J . 0] ~ -1 Lt [ i o 3 I
— G a4 o] £l ey 0 [ . G4 a - o L 42 +2 ~
0 + ‘ D] A bl ) ot e v O ©2 o Y 4 +° 0 > i
+2 : G 1 L 4 + ) o ~ - S m i m ! i K
Q “+2 ot +> B G + 3 < Lt Lt . 1 e : Ui el o
el i o) n G S & B o + ] I 4
o] €4 o < —~ . 0y m [ 4 ! G4 [ ) & ¢
~ +> ‘ =] (%] I5) [ o} i i L G4 .
+ -~ -~ > B 1 G4 m o b + . - “
o ) S 3 [} . L, G~ : ] 2! . L
1 3 2 " “. .4 U} +> P4 . ) 42 vy +3 I
- 3 ( o3 ] , [ A - - > i
o C . . 2 " [$! o] a G+ 42 42 I i
e G (%5} +2 (0] 4> D e 9] R e o3 (1 an - - . :
G Q - o3 i F + Oy wed . G 5. 54 AN %8
© ~3 e S = 3 I B e T e : ' I
ge] © — 4 o ") [ B 42 = . o A
1 3 o M . 4 e} @} N + e b e 4+ G
42 o o o [}] G B +2 o a2 I £ v 0 - Lol
3 4 ) — ey 34 oY 3 m o . " o
- (9] o C R o~ 3 [ - Kt L t I Sy
o o] ¥ - 4 fah} O 42 o . b
Gl = i 9] N [ e ot o4 ~ s} i
= & ¢ w4 42 +3 ] £y o [ [ 4 X e
» ) 9] i ,,A 2 G £4 ) (0] n by 3 o -3 Yy
9} = - N 1 4 o )] [} 2 Lo 42 4 0] 2 -




o
o

R}
-y
e d

42
]
Y
._u
s &

R

A
Y

aeao 4

AN

-1
e

42

“+>
i




O O SR

A val o

- o A

- aw



ay]
.

2
e

o
.

.Culils

-
Tvuns,

—wdl oy

ss 040

SeNe

~ 5 -
»uI‘. -—
1
C.looa
P i

~ L.

v

i
.

P B
Jd WU
p’JLLl.

cCUT .

oy
v o ol
PN
~ e

+
v

v 7
“aiad

Cur.

foa
7]

« o

sr@iiae bl

Jo- X'-i
Ve Tutty
Crhem, Vo
- noulle
. rurt I
-

Py
PR POy

1

(o

Vo

l.

wialer N

.o

b

s

Ll e

oz T oA

LS=i=

R

1JdaVe
.

-~

-_—-t -

107720
-~ v e e



b4
("]
.

Turpsinsu,

11, Messon,

N AN T - A
w'(J.C. La\‘.o ..lvlo
roscivie reluticn

g
~ 0l
~y T

cur.

PN
-3

o s e . oty et
lé. oile Lol- Lo 1ol wasid
L4 L T O R
ub-d':Llc- il Ll...‘ﬁLS‘
. S| o~ .. ~ -~
\ 3 ) ,
eCUle Z1C4ie ol.2lle VO
Tz -3 3 . e B2 I~ o~
A e - -lt-;.'. L2Au L -
.- 3 FR O N S U SN
wiaSotaretaed Tutty oo
Tere i s v
U wiad o -— Ol e (PR PR oA @ S
Tl GL N R R R Lt
P JERT G Y e v o e Y PR Y 4a .
S P S O SR
roby suffzrin from
e 2
D0 o [SOPE
Sz e
+ T RRCRVASROLS
O T L= T A A TN B
VS ) R - - Py
~ C s
e N O
oud »-')].. of _atritic
T - N+
LT e DS VI

ZUrr, .G

il. Circouir, .

5D
- 4=
T
—\id o

v -
VLA

4- N ] o rr -

v .A’Vflc..'f.Lv Llaa
TNy G -
—al Ao v i laae v

. o, T,

ise /0T aullLianwo s
+ ~ ~ - PANTIE N .Y PR &
vC Ciy Uy - TlCLfNy
Cie L. T owe L]
- s [} - am ek @ - @ & ke

far g B T

srice of S;I0 L C
A e

o

b
.

1
“ a4

-0
- A

v
~

o

e

AR A

Lp o—es

1.o0.-

e

S oae

- vl e

1 -~ 4

Lo

Lo te
hl ~

~ -~
[
- -

a et

[PUREV SR

-



. [] . . . 3 . . .
s n ) ) ) Ta ! - N
[\ £~ A4 t) - « tJ to [ L)

! D 3 " ’ 3 e e 4+ 2
— +2 — —| A 4 [ ' . i

+2 { =
3 +> T
v. ~ ~2 ot . 4 <
-+ . " G C. . 5
2T 3 el L o kel o) 4]
A o1 42 . (] - . . AR @] . . +2
-+ . n 3 1 i) @ G r- + 1 o A | n 53
[ [®] 4] - 3 S ) ) o= ) o - +2 ]
I i - o 4 o) ) o i ! B - ) 40 1 Dy
O -~ i o 42 ~— O O R - ) ] ] e o
l < 1 -2 -~ 1 A | ) 4 ) (N ™3 |
) . T SRS +? ~ LD .
- Q] =8 - £ M ) - . 58] C- s T ve - :
4 P c1 3 B i ve 4 - ] o -
) G [ . o o ) A — 1 e -4 G4
oGO ! N 20 S TG S A 1 e G4
- o G4 . ) Py ey [ N . . . o . — [
-1 -3 ) . v > o = . - N -1 [ —1{ G R ] 12 | ~=1 v
- ~1 ~™ n [(§] . ] ) [ 43 9} o) ¢ < ‘) Nl o N s
@ e N ) 4 o o 3 R B S > R - ! &)
od . i rd ) 3 N e 2 £y > £l o ¢ B o
) ] ~ .o -~ W W Yo [ . 9] . ) . e . Y 23
- = 1 D o )] N - .. $) IS -1 N o : Gee 7y 3 C
o o . ) L) I fa -3 1 - ) ] 4 Q + N pe} D ) ) o &) <
] 1 ] T . - 42 S . "t e 43 o . O . + o -1 O
42 D ) . o 43 e o e - N B t) ) e N [
e o o ! ‘J S 23 - . N i 42 o)
i C — ¢ + Gy — ~ A -4 ! . " . ) . o3 . L >
3 54 B 42 o o 3 o) +2 9 4 bt — - -4 - Gt - %
o R ol 'ty - w o e s O - ) rd 0 G 9} i a
) ] By W <2 - . A g ] h o4 iy o4 £4 - O -~ Gy Rl )
— 43 ‘e A [0} o : 4 I L > i S S| i @] o
A 3 . o Y| - : n D 4 sy o )
) e} 4 S | ) V) . . i - . i . ] . O . +3 o
e 3 : o8 - 4= H. ~ L4 £y -1 5y e o
4 G e} A . I - 2 () 4 ~ 3 I 7 1 b ER] 2 M £4
] O d ) - - ) ] o ) - e — O o) ] A B [ B .
i o) Z - 42 =) .3 L) b i o o G4 St -3
1 . = k o
. . - -
Y 4 J [ 4 !
3 . Al .
o b . . )
s s . .
4 4
~ . . 1 s
‘ i o :
-y g (4] -
42 L) - j o
- v ] -~ QD
[ o o ~3 4
r4 D) a1 S .
— e [ ") -3
[ . - "y H
. . L] L L] * . . .
o o o ‘ ) N i ‘D o~
—~ (A (AN [ [ (AN 2 [8¥] AV}

les

PR
[S W VRSV

i

v






*roTIaT TaTisT T e
Qrrp AT T TooA T~ QesavnnT AT Te,AAYA TA ST~
N S AR AT S TR SV CLl TR s e et o f T YL T
A~ ~ex , ® LI Ira T
NIAJ ) \Il v .‘lﬁl H.- j\‘.no . 4 b ...)»r
oz necs raen cnen wrLo o vom £ VTTT
DTToYTT Y~y .
2 ITRIT) L el
® T, n~ o ~A e, A o~ 24 r
cets Voo ORI [P & m JTT
~ e - . ~ e o e - e ~ - -
rae nren r2cn cr*x ThETT 7T TTTLGT T
CTYAYT VN )A~ AN
=NIITNIT L0 T LT
~AA e~ ~ e ~e ez, ﬂ)).) [
D - A . o v - -d be de 7 N
Ao, AreT ~e - AR A
[N o ja cZ° L N “ T
. .
~ ez, ~ e -~ e o . *r -
cots L4z : o QMR " “ B
B L L . . - - - r A - . -
\;u " A)_) r” - U - ﬁ’\) - ! J 1ATA .r : i
T T g~ NP
= ..M ARt r<vt e T
forrr 1 PR ) e O 4o
- A~ - A e - . - " - - ~~TT
TN TRAIMOD ewm pUTIL TR 1TI00ST Yeenm anIT. T3 10T
e or A s TR A -~ kit ar
[ R A T+ .H. e ﬁa..
PR B Poinrt =TT Any /)~ 1320 ST T aA AY T
¢ T ! v/ 4. 7 I3 N marye
[, - - ,A~ o~ -~
Rl —!.wfr ~ N . . ..H.A-
-5 A - AL TN ATg TTA . T faH R IEL RS e Rt < P o~
Xz &3 O IRJJeq50a 9Tt LUTeg L O R TR U ® L R
T Ty



2

led
s

YT C0T34T 0547 2°54T 9°24T ceonT CoOE5 ©etTTT CCLLT €533 Li
S35 0337 Ot veT Co237 2°0351 3°LLT C°TIC 9°934T C°coT C¢°03 CL
PCS CCIVT 02T 2T Q°0%T Qg c*27 C°G2T C°2%T S5°001 o2
AT C°TLT 2tout Q°C2T G°2ZT C*C2T C°ZQT C°0%T 0221 C°301 25
LLIIT LT T
33T 0°2TT 0°21T Qes0T Lt ClT 07T *0TT CCEIT SU°3TT 0TI RT T
o T %358 c*°28 Gg*3s g S°TA NeGTT C°ENT 2727 S°1¢T &v
* 43 RN 247 c* 2o A [SRaVAR C°o4 GTLL 202D c°53 Su
83 g r 3°0% Ce3T z2°C% 5°0F rez3 g 3P L c°Co T3
Cy S22 242 S°32 T°42 gcaz oz RSP G g 3z 13
LGN SRS I AR U
N el e il DNl Il N D3 1. O
jucs  ¥VaAl VITI VIT VI AT H TI I TOJAUCN
1801 crIsnlar
IO LD LTI slap
U7 =T
3904 TryuemtoaTie o} 30 s34 a0 Ten wOngent fivacry






