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INTRODUCTION

The condition in dairy cows knmown as ketosis or acetonemia has
become one of the dairy farmer's most troublesome problems. In many high
producing herds it has been observed that nearly all of the cows exhibit
some degree of ketosis following parturition, FEoonomic lcss is often
high in cases where alinical symptoms develop due to lowered milk produc~
tion, cost of treatment, and somstimes the loss of animals., 1t is
possible that there are many cases where no symptoms are observed that
result in undue loss of body weight and lowered milk production,

Underfaeeding has long been considered one of the causes of ketosis,
and is thought by many investigators in the field to be the major cause
of this disease in dairy cattle and sheep. Fraser, et al. (24,25) and
Croenewald, et al. (28,29) were able to produce a ketosis in pregnant
ewes by maintaining low levels of energy intake and by fasting. Faw ewes,
and especially fat ewes carrying two or more lambs, were more susceptible
than thin ewes or ewes carrying a single lamb., Forbes (23) produced a
hypoglycemia and katonemia in dairy cows by restiricting feed intake in
early lactation. He did not reproduce the complete clinical piocture
of ketosis.

MoKay, et al. (L6) showsd that the degree and rapidity of onset of
ketosis in the fasted rat was inverssly proportiocnal to the amount of
protein in the diet before fasting. Fraser (2L) and his colleagues
found that protein as fed in their experiments had no effect on fasting
ketosis and that starch or flaked maize was as efficient in promoting

recovery from fasting ketcsis as were the protein-rich meals. Shaw and



2
Daugherty (87) reported that pregnant ewes fed low protein diets did not
develop a ketosis when feed intake was limited to 50 per cent of require-
ments. Thus the available data on ruminants have failed to show that
the level of protein intake before fasting affects the degree of the
subsequent fasting ketosis.

Field cbservations have shown that ketosis develops most often in
well conditioned, high producing cows. This observation has also been
made in ewes, and Fraser's experiments (24,25) olearly indicate that fat
ewes are more likely to develop ketosis., The ewes faasted by Shaw and
Daugherty (87) had not been fattened, and the protein intake for all ewes
in the experiments of Fraser, et al. (21i,25) was below the recommended
amounts. It appeared pcssible that if palatable rations with a higher
content of protein were fed the animals could be fattened and the effect
of p_rotun might be observed in the aubaoqugm fasting ketosis..

kIt has been a commen practice in feeding dairy cows just before and
immediately after parturition to limit the energy intake in order to pre-
vent udder edema and avedd digestive disturbances., The relationship of
energy intake and udder troubles after parturition has long been contro-
versial and many observations indicate that high energy intake may have
no detrimental effects.

The present study was designed to

8. Test the effect of quantity and quality of rations
before parturition on the blood sugar and aceione
bodies and some liver substances of the fasted

and full fed cow postpartum.

b. Study the effect of concentrated, high energy

rations on udder edema and gongestion.



¢. Develop calving rations which would maintain
body weight and a normsl level of blood sugar
and acetone bodies after parturition.
Cows were fed to get them very fat before ocalving and three levels of
protein intake were employed in the rations, It was decided to make
the postpartal fast severe enough to insure the develepment of
hypoglycemia and ketonemia.
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acetone dbodies, while only traces of acetome bodies were found in the
blood of normal cows, There was some increase in the bleod acetone
bodies of apparently normal cows after parturition., Cows with ketosis
excreted large smounts of acetone bodies in the urine; there was no
glycosuria, S5jollems and Van Dar Zande calculated that the cow must
matabolise body fat a8 well as liver fat in order to excrete as many
agetone bodies as were found in the urine of affeated cows,

Hupka (35), in 1928, demonstrated thi mwma associated with
ketosis in cows and bqu,am that the symptoms pf ketosis were duwe to
hypoglycemia, Sampson md :ﬁia eoikagux (68) were the first in the
inited States to verify the high ketonemiz of cows with ketosis,

Roderick and Harshfield (58) in 1932 found that crude fat in the
livers of ewes with pregnancy disease was greaily incoreased over the fat
levels found in livers of normal ewes, They also reported thet pregnancy
disease occurred more frequently in flecks that were insufficiently fed.
Serum caloium was normal in affected ewws and bloed sugar was not always
low; in some gases it was very high, These same workers found that the
livers of ewes sffeeted with pregnancy disease contained an average of
approximately 0.3 per cent glycogen and the livers of normal pregnant
ewes contained about 3.5 per cent glycogen.

Sjocllema (88), in discussing the etiology of ketosis, cencluded
that pregnancy and parturition were probably concerned., He excluded a
decreased ability to ocxidize carbohydrate as a causative factor, as
diabetes is seldom seen in cattle and one injection of glucose usually
sufficed in the treatment of acetonemis, Sjcllems considered the lack
of carbohydrate due to reduction of intake and (or) the secelerated
depletion of carbohydrate at the cnset of lsctation to be important.
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Carlstrom (11) and Compton (14) claimed that thiamine hydro-
chloride wes beneficisl in the treatment of ketosis. However, Shaw (75)
demonstrated conclusively that cows with ketosis did not respond to
massive oral and intravencus doses of thiamine and other vitamins in
the B complex. Forbes (23) alse reported thatmﬁ; was unable to repeat
Carlstrom's results with thiamine hyirochloride.

Henderson (32) reported clinical improvemsnt of gows with ketosis
following the administration of cobalt sulfste. Hallgren and Lundstedt
also reported favorable response on treatment with cobalt, Shaw (73)
obtained no respense from the use of cobalt., Vitamin Byy also was
ineffeotive.

The actual blood picture prior to, during, and following the
development of ketosis was first shown by Shaw (7L) in 1943. In most
cases there was a gradual rise in blood ketones and s decrease in blcod
glucose for a week or more before the first olinicsl symptoms were
observed. In one case marked symptoms were evident on the day of par-
turition, which were found to be associated with a sharp drop in blood
sugar while the blood ketones were still normal, CSevere symptoms as
well as marked hypoglycemia and ketonemia were obssrved five days post-
partum, In this same report it was shown that the sdministration of
glucose intravencusly resulted in a sharp temporary rise, followed by a
decline within two hours to levels beslow normal but somewhat above the
levels observed before injection. Shaw's arteriovenous studies on aows
with ketosis demonstrated that the mammary gland continued to remove
the normal quantity of glucose from the blood even in marked hypogly-
cemia. It was also observed in this study that liberal f&cding of

molasses prior to parturition did not have any beneficial effect.
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Until recently the intravenous administration of glucose was the
most effective known treatment for ketosis of dairy cows., The efficacy
of this treatment has been well substantiated both clinically and exper-
imentally (61, 67, 86, 91, 93). Sampson (66) in 1947 stated that glucose
therapy was so specific for uncomplicated ketosis there was little to
be gained from any other treatment, However, many severe cases of
ketosis requir repeated treatments with glucose and severe economic
loss may be sustained before the symptoms are allevi.ited, In general
veterinary practice glucose intravenously is still the most widely
used treatment for ketosis,

Only recently has much attention been given to the possibility
that ketosis may be due to an endocrine distrubance., The first definite
indication that the adrenals might be involved was Shaw's (77) report
of a2 marked response in four cows with ketosis that had been treated
with adrenal cortical extract. As much as 200 milliliters of Cortin
per cow was used, It was concluded that these:results did not neces-
sarily mean that ketosis in cattle was due to an adrenal insifficiency,
since it was recognized that Cortin promotes the formation of new care
bohydrate even in normal animals, Fincher and Hayden (21) reported
that anterior pituitary preparations appeared beneficial in treating
ketosis, though glucose, molasses or chloral hydrate was used on most
of these same cows, making it difficult to determine the specific value
of anterior pituitary lobe hormones. Dennis (15) reported the use of
various hormones and vitamins in the treatment of ketosis, and believed
that anterior pituitary extract would be of definite value in such
treatment. Vanderplasache (96) reported that desoxycorticorterone was

beneificidl in cases of ketosis, However, he also used large amounts of
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gould not be reprodused by fasting, Of considerable significance was
the finding that the extremely large and flabby adrenals observed in
cows with ketosis sculd not be reprodused by fasting., These studies
culminated in the reports by Shaw, et al. (80,82) in 1950, that ketosis
in dairy cattle is due to an adrenal insufficieney, or more apecif-
fcally, that it represents the alars reaction phase of the general
adaptation syndrome (72) involving the pitulitery-edrenal cortical sys-
tem. Shaw, et ww:_.a%%a.m at this time that 7 of B oows treated with
cortisone made a dramatic m.uucgnu. Shaw, et al.(81,83) later published
more extensive data showing that both cortisene and ACTH in sufficient
dosage will bring about & very rapid cure of ketosis of dairy cows,

1.5 grams of cortisone acetate injected intramuscularly usually resulted
in a dramatio recovery within 2L hours. Smaller dosages were not as
effective. Occesionally in very diffioult cases it was necessary to
give additional ocortisone after the first 1.5 gram injection., Three
hundred internations)l units of ACTH in gelatin (Armour 1~10003) was
found %o be an effective dose. Small dosages of Compound ¥ were gener-
ally effective and indicated that this substance is more potent then
cortisone. Desoxycorticosterons given in 2-gram doses was completely
ineffective in treatment of ketosis. [iye and Keberts Nmov used smaller
dosages of cortisons (250 to 500 mg) and reported generally favorable
results, although there were some relapses.

Shaw, et 31.,(83) also reperted that sodium acetste and sodium pro-
pionate per os were beneficial in several cases of ketoeis, with the use
of sodium propionate resulting in more consistent and more rapid allevi-
ation of hypoglycemia, acetonemia, and clinical symptoms than did sodium

acetate, The response with those substances was, however, much slower



and not as consistent as with cortisone smd ACTH.

The above results with sodium acetate are in agreement with the
earlier report of Jller and Allen (L49), that acetate is effective in
treating ketosis in dairy cows., lller and Allen found that acetate
was effective as the only treatment for )12 of 23 cows with ketosis, and
was less effective or of no effeot with the others, Usually, response
to sodium acetate was slower than was the gase with intravenocus glucose
administration. The vropionate study confirmed the report of Schults
(71) that sodium propicnate was often effective.

Holm (34) found that cortisone failed to affeat hypoglycemis or
ketonemia in pregnant ewes with lambing peralysis., Affected ewes died
after several days' treatment with cortisone, It now appears that
there may be mglﬁgw differences between the ketosis of dairy cows
and the pregnancy disease or ketosls in ewes, The effect of inadequate
energy intake seems to be more speaific for ewes than for ketesis of

cows,
Fasting Ketosis in Hon~-Ruminants - Influence of Previous Diet

The classic ketogenis ration for rats is 2 low protein, high fat
diet (4,5,13). The effect of this diet was showmn to be dus to the
development of fatty livers which resulted in a ketonemis during fast-
ing. The development of fatty livers could be prevented by inereasing
the protein content of the diet, and by edding fairly large amounts of
choline to the diet. %hen small amounts of choline were fed the amount
of liver fat wam conditioned by the Quantity of protein irrespective
of the action of choline. Howsver, Best and Channon (5) pointed out

that in planning diets it was necessary to make them essentially free
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of cholina, bataine and other lipotrophic fastors,

Deuel, et al, (18) observed a fasting ketonemia following the
feeding of high fat dietsz to rats but found no direct relationship
between the height of liver fat and the magnitwde of lketenuria. High
protein diets resulted in & much lower levsl of liver fat and only a
slight ketonuria on fasting. Female rats had a consistently higher
ketonuria on fasting, and the level of liver glycogen was significantly
higher in unfasted male rats on both high and low fat diets.

MeKay, et al.(k6é) were able to show that the rapidity of onset and
the degree of ketosia reached during fasting bore an inverse relation-
ship to the protesin content of the preceding diet. The amount of liver
fat per se and such agents as choline, methicnine, or cystine, which
are known to influence the amount of fat in the liver, did not have
significant effect upon the degree of fasting ketosis in the rat. The
amount of protein in the diet preceding fasting apparently determined
the amount of antiketogenic material avallable for catabolism during
the fast. Fasted rats, with a previous high protein intake, better
maintained liver glycogen and blood sugar levels, ioKay (L7) also
found the degree of fasting ketosis was influenced by the nature of the
protein in the preceding diet and bore an inverse relationship to the
protein catabolism during fasting. Ketoslis was higher after gelatin
than after serum albumin feeding, Fdestin and casein produced an inter~-
mediate level of ketosis and nitrogen excretion upon fasting. The
nature of various natural fats fed prior to fasting seemed to have no
influence upon the degree of ketosis during fast.

Hoberts and Samuels (56) observed a significant early fasting
ketosis in rats forcibly fed a high fat diet for 3 to 6 weeks before
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fasting. This was absent in rats similarly treated but fed a high carbo-
hydrate diet, Protein and nitrogen exsretion during the fast were the
same in both groups. They concluded that the fasting ketosis was due

to the accelerated fat metabolism initiated during the feeding of the
high fat diet and continuing after the withdrawal of food., Theyreferred
to this phenomenon as "preferential utilisation." The fasting ketosis
was evidenced by high levels of blood and urinary acetone bodies and
large grossly fatty livers in the fat-fed animals.

Roberts and Samuels (57) demonstrated that rate previocusly force
fed high fat diets by stomach tube exhibited a markedly inereased rate
of recovery from insulin hypoglyvemia over that of animals similarly
force fed & high carbohydrate diet, They concluded that the most
1ikely direct cause of the above was the higher level of liver glycogen
after a 30 to 36-hour fasting period in the fat-fed snimals.

Tidwell and Treadwell (9L) were not able to demonstrate any sig-
nificent differences in the blood ketone levels during fasting pericds
following both high and low fat diets, They did obtain a significant
increass in ketonemia following the feeding of low protein diets, and
concluded the preceding protein intake was the major dietary factor
affecting the degree of the subsequent fasting ketonemia.

The foregeing observations indicate that the diet received by
animals prior to fasting may have a definite influsnsce on the degree of
ketonsmia and even hypoglycemia during fasting., It alsc appears that
the level of liver glycogen and liver fat must be given consideration
in any studies on the possible relationship of prgcnding diets to the

development of a subsequent fasting ketosis.
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liver function alsc decreased the rate of appearance of ketone bodies.
Mireky (50) reported that the pituitary extracts which give a ketogenic
effect in intact rabbits do not do so in the absence of the liver.

Acetone bodles are formed from fatty acids, certain amino acids,
and pyruvic acid, The amount of acetone bodies from fat so greatly
sxceeds that from other scurces that for practical purposes the amount
of ketones may be regarded as an indication of the fat metabolism (91).
Raper and Smith (55) demonstrated that perfusion of fatty livers pro-
duced more ketones than did livers lower in fat. Stadie, Zapp and
Lukens (92) showed that the produstion of ketones was accompanied by
the disappearance of fat in quantities more than enough to aceount
for ketcne produstion on a molar basis,

The oxidation of fat and the formation of ketone bodies was first
explained by Knoop's (li3) theory of beta oxidation of fatty acids.
Agcording to this theory, fatty acids were broken down by the splitting
off of two carbon atoms at a time to form acetic asid, which was
rapidly oxidized to carbon dioxide and water. Early evidence indicated
that ketones were formed only from molecules of fatty acids which had an
even number of carbon atoms. It was assumed that the last four carbons
in the chain were oxidized at the beta position but did not split, thus
one molecule of fatty acid gave rise to one molecule of the ketone
regardless of the length of the chain (6,91).

Hurtley (36) looked for the butyris ani . acetic acids which would
be expected 1o be present in the liver during ketone body formation and
could not find them. Hurtley then advanced his theory of multiple
alternate oxidation, which proposed that the fatty acid molecule was

oxidised at alternate carbon atoms but split into units of four carbon
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atoms each, If this wers the case, a fatty acid would produce cne
molecule of scetoacetic acld for each four carbon atoms it contained.
Dewel, et al. (16,17) found that an animal fed octonoie acid formed
more kXetones than ons fed butyric acid., Jowetit and Quaste) (38)
reported that the amount of ketcnes formed could not be accounted for
if only the last four carbon atoms gave rise to acetosgetic asid, It
has been shown that in liver slices and perfused liver in vitro the
oxygen consumption was too small to account for production and exida-
tion of acetic soid (7,92). It has alse been shown that in vitro and
in intact anivals the oddenumbered fetty acids give rise to significant
amounts of acetone bodies (3_:? »38,k8). The theory of Knoop was not an
adequate explanatien of these facts, snd the above evidence supports
Hurtley's hypothesis,

However, thers are some serious objections to the multiple alter-
nate cxidation theory. In the firsi place, if oxidation cecurs at
every alternate earbon atom, it is difficult to explain why the mole-
gules should split at every fourth carbon instead of every two, Jowett
and Guastel (37,38) observed that valeric acid gave rise to ketones.
deiay, et al.(l8) working with intsct sanimals found that valeric acid
produced both glycogen and acetone bodies, while propionic aeid led to
glycogen formation but produced no acetone bodies., The formation of
toth glysogen and acetons bodies from & S-carbon fatty acid can enly be
explained by asauming that the 3-carbon fragment gives rise to glucose
and the 2~carbon compound gondenses to form acetoacetic acid,
Friedmann (26) in 1913 first demonstrated the condensation of acetic
scid te form acetons bodies. In 1940, HeKay and his co-workers (L)
advanced the theory of beta oxidation-acetic acid condensation. This
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theory holds that all fatty acid chains are split into 2-carbon fragments
except where a 3-carbon chain remains to forw propionie seid. The
2-oarbon groups then condense to form agetoacetic acid. This hypothesis
is ths best explanation for the known faetls of fatty acid oxidation
and ketone body formation,

furn and Ling (10) were the first to demonstrate that extracts
could be obtained from the EKQ&»&. lobe of the pituitary which would
produce a ketosis in fasting rets or rebbits or in such animals receiv~
ing & high fat diet. wirsky (50) ‘confirmed the cbservation that the
anterior pituitary extract caused & rise in blood asetone bodies in
intact na»st.w but had no ketogenic effeet in the absence of the liver,
¥irsky coneluded that the anterior lobe prinoiple inereased the rate of
hepatio glycogenclysis and resulted in less glyeogen being available for
oxidation by the liver, The inereased produstion of asetone Lodies is
then due tc the inoreased gatabolism of fattly acids when carbohydrate
utilisation is decreased.

¥rsky (51) also found that in fasted, adrenalectomized rats
injected with extracts of the anterior pituitary no ketonwris developed,
The kstonemia of such rats was actually somewhat higher than that
observed in intact rats asimilarly fasted and injecied with anterior
pitultary extract. iirsky suggested that the adrenal gland was not
nscessary for the ketogenic actlion of the pituitary and that an
increased renal threshold :ur acetone bodies in the absence of the
adrenal meccowmnted for the absense of ketonuria.

Insulin decreases the wﬁga».w in the diabetic. This is probsbly
due to the fact that insulin _E.oampo- the depogition of liver glycogen



geR GOUEYSQNS SUOEN SUY JT peamsuod uedlxo oyl Jo jued Ied Qg aea0
J0J JUNCOOR OF SER0IGH UITA MOD &UI JO POOTQ @YY WoJJ Uesw} sea prow
9TaLINqAXoIpAY~830q YSnouy ‘a00 [EWIOU BY} JO pueld ouy PIP ow pIce
ojadynahxoapiy-840q ONW S8 SOTAY POSRH STHO4RN UITA 400 Uy Jo pueld
Lrevmwn oYy pejaedes (§L) meyp “Twapue ous Aiq pesn usdfxo eyy Jo qued
zed 0§ WMOQE PEEMEUOO. GOUREANR BTUR JO UDFARITTIIN o juTod ey
03 dn pooTq BYY UT UCTIRIUSOUCD 837 E ga&% pioe opiqnadxoaphy
~8300 JO WOTIBRTLTIN JO @3B OUl WYy punoy (L§) Axag pue NOTh
*HTWRTUR
1RHIoU PTROO 88 SPUsYeN Luel @8 WUTLIIN PIROD 8932q9Tp OIjResoued Jo
utzptoTud 03 @np STR0ISY U sTEEIUE 3wyl pejsoder osTw (2)T¥ 3@ ‘ sourey
‘usjroqejen (w309 8ys Jo jueo xad Of se yonm sv J0J JUNOSOB PINOO pyow
0I2AnqLx0aphi-v30q JO WSTIOQEIGE  *SXSIFTTITIM 00T 2ed sweadfTIM 0OT
0% dn peswesOU] UDTIRIGUGOUSO 84T S¥ pesesioul piow OTilyuqixospliy~w3eq
Jo USTAEPTXO ey punag Inq ‘(easy Jedus poolq 0% UOTIETAI aU pBAlEsqO
Loyy *piow njafynaixoaply~e3sq PesTITIR 3u0d pue Bop oyl Jo SUOTH
~wasdead Buny puw awey Pe4ETOST YL BUA puncy (1) °T¥ 38 ‘ssulwy
*8930qR TP UM STURTUR JO S8nSST3 OUY 4q PesTITIn 8I¢ SaTpoq swojece
ouy 38UY UNOYS eAmy (Z6) suexn pur ddey ‘ejpurs puw () URisog puw
Jionpeyy cTeatue oyy Lq pesn Lizeus oyl jo jawd erquiepisucd e apyacad
Leu pue eanssy} Lpoq ey Jo Luwa £q pesTloqejsm aJdw $6TPOq BUOYIOY
*(9) uoTyonpoad euoyex
Up BRI ¥ puUW ‘IGATT[ OU) U UOTIEPINO 3w PeRestdUl uy russd Lew ued
~00£TS J8ATT JO 9SOT ® YONg WU [BMJOU e U UOTAOR(UT UTTUSUY 4q
pesned uedoodyd Jear Jo e80T ® oq Lfewm adeyy LTTwnqoy *uedoolld Jeaty
U} eSPSIOUT U SGSNED 5.3-:.« 48U} SUUSPTAD OU §3 AJd0y) STwwjUR [emsou
Ul CusTUEI0 9T36QUTP eu3l UT 38 JEAT] Jo uojijeodep eyy sjusaexd puw

12



2

completely oxidized, Acetoasetic acid was not used by the mammary
gland of the dairy cow, The evidence available indicates that except
for the needs of the central nervous system the acetone bodies can
supply energy in any case where glucoses is ordinarily empleyed.

The acetone bodies are no longer aonsidered abnormal produsts
formed only when thers is a failure of carbohydrate netabolisa, but
are a yresult of the oxidation of fat in the liver and ssy have no
relationship with sarbohydrate cxidation.
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TABLE I

Experimental Animals

2l

Experi~ Date Experi~ Concen~ Treatment
mental N ame Breed : of : mental : trate : Fostpartum
Number girth Calving iixture
Date Fed
1 VALEKCIA Jersey  3~19-i2 S5~ S-i8 1 Fasted, 1l days
2 RDVENTURESS Ayrshire 11~21=-}l 8« 1-48 1 Fasted, 1L days
3 BOUNTY Holstein 1=25-43 9=1248 1 Fasted, 10 days
L BONITA Holstein 6~15-43 5-20-h8 1  Full fed
5 PAITH Holstein 6=30=4% 8= 7=i8 1 Full fed
6 PEGOY fuernsey 5= 242 11-30-48 1 Full fed
7 BUNNY Gusrnsey 11-21~hl 6é~27-L8 2 TFasted, 1L days
8 REMEMBRANCE Holstein 12~ 6=43 8=30-h8 2 Fasted, 10 days
9 PATIENCE CGuernsey J=16=-h2 12-2}=48 2 PFasted, 7 days
10 1LAURA Ayrshire 9=17-38 2~23-49 2 Fasted, 10 days
11 MELANIE Holstein 2-25-43 3«12-49 2 Fasted, 10 days
12 ARABELIA Holstein 11-11-j1  B=1lh=o 2  Fasted, 10 days
13 DORCAS Holstein 7= 8~L0 7= 2-48 2 Full fed
1k ACACIA Ayrshire Se= Sell; B=22-48 2 Full fed
15 POHMONA Guernssy T-27=43 12-31~L8 2 Full fed
16 CHARM Holstein S=10=hh L~ 6-L9 2  Full fed
17 HILDA Guesrnsey 2=16=k7  L=17-~L9 2 Full fed
18 WARTHA Holatein &=20=42 6+13-lf 3 Fasted, 1L days
19 BETH Guernsey 2-20-4l; 8-20~48 3 Fasted, 11 days
20 LIZZIEB Susrnsey 10w10=41 12-23-48 J Fasted, 10 days
21 ELINOR Holstein 11= 3=h5  3-22-9 3 Fasted, 10 days
22 BARBARA Guernsey 7= 2«45 G= Li=ii9 3 Fasted, 10 days
23 DEE Holstein 2~ 1=40 7= 248 3  Full fed
2l FESHERALDA Holatein 2-16~45 O=26-L8 3 Full fed
25 RUBY Holstein 6S=-12-h4} 12-18~48 3  Full fed
26 ANKIRTY Jersey  3=27-45 L= 8=k9 3  Full fed
27 VIRGIRIA Jersey 12-27-46 L=1é~L5 3 Full fed
28 CARARY Ayrshire 1-22-47 5-20-49 3  Pull fed

VALENCIA, 50 per cent fast., All other fasted
cows, &5 per cent fast.
70 per cent of requirements the first week

postpartum, 80 per oent the sesond week

Full fed cows allowed

Congentrate mixture - 1 tedium Protein
Conocentrate mixture - 2 Low Protein
Concentrate mixture - 3 High Protein
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After parturition 1li cows were "full fed” and 14 were fasted. The
®full fed" cows received TO per cent of requirements for maintenance
and milk production the first week, 80 per cent the second weak, and 100
per cent thereafter, It was not considered possible to get all of the
cows to consume 100 per cent of requirements immediatsly pestpartum, so
the ration was fixed at 70 and 80 per cent for the first two weeks in
order to be fairly certain that all the cows would consume approximately
equal rations. The first cow fasted received 50 per cent of require-
ments fﬁr the first two weeks postpartum. It was then decided to make
a more severe fast anﬂ all fasted cows thersafter recsived only 35 per
cent of requirements for production and maintenance for ten days to two
weeks, after which the ration was ralsed to 100 per cent of requirements.
Fasted cows received one-half pound of timothy hay per 100 pounds live
weight per day and the silage or oltrus pulp allowance was also
halved during fasting.

All of the concentrate mixtures used were designed to be palatable
and high in total digestible nutrients. The mixtures were made up as
shown in Tables II, III, and IV. Total digsstible nutrients, digestibdle
protein, fat and fiber as well as the oonstituents, are given &s pounds
per 100 pounda of the mixture,

It may be noted from Tables II, III and IV that all the mixtures
contained more than 5 per cent fat and were low in fiber, These rations
contained somewhat more fat than the usual contentrate mixtures fed to
dairy cows, The estimation of nutrients, made before chemical analysis
and feeding, was based on average analyses and digestion coefficients
for the component feedstuffs as given by Norrison (52) Chemical analy-
ses and recaleulated nutrient values are given in Table XXXII1 of the

Appendix »
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TABLE II

Hixture 1. - Msdium Protein Concentrate

Digestible
Censtituents - Pounds TDN Protein Fat  Fiber
I}istillﬁx‘s' grliﬂﬂ 36 B 25q50 6:69 3.18 3.2&
Corn nmeal 13 1‘&-51 1.28 l?a .h@
Osts, cruahed 35 25.0% 3.29 1.65 3.71
¥olasses 15 10.17 06 - -
Bone meal 1l :
Salt 1l
Total 100 75.21 11.32 5.53 7.35
TABLE 1II
#ixture 2, - Low Protein Concentrate
Digestible
Constituents Pounds  TDN Protein Fat  Fiber
Corn and cob maal 50 37 095 3!0 1065 h.lO
Cats, crushed 3 23.60 31 1.55  3.50
liolasses 15 10,17 06
Bone meal l
Salt 1
Total 100 71.72 6.16 3.20 7.60
Cottounsead vil to -
be added before -
fﬂ.dm ' 205 \‘_ 5063 - 205 . -
Total 102.% 77.3% 6.16 g.70 7.60
TABLR IV
Mixture 3, ~ High Protein Concentrate
Digestible
Constituents Pounds TDR Protein Fat Piber
Corn meal g h.03 30 0,20 o1
Qltl, orushed 23 16.]‘5 2016 low gohh
Distillers' grains 25 21.25 558 2,686 2,70
Linseed oil meal 30 23.24 10,05 1.8 2.25
Molasses 18 10,17 .06
Bone msal 1
5alt 1

—————— A

Total 100 75.1k 18.15 S.6  7.50
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The medium protein mixture was prepared in bulk by a commercial
supplier and the sams mix was used throughout the entire feeding period.
The high protein mixture was prepared in a smallsr quantity at the Uni-
versity barns, and three mixes ware used. The low protein did not keep
well in warm weather, due to the added oil and high content of corn and
cob meal, and it wes necessary to prepare three mixes of this ration.

Any feed refused by the cows was weighed back and the nutrient
intake was later calculated on the basis of feed actually consumed.

The cows were weighed when placed en the sxpsriment and once
weekly until parturition. They were weighed immediately after calving
and twice weskly for two weaks thereafter. ilk samples were taken one
day each week for butterfat determination before the aows were dry.
After parturition dally butterfat determinations were made, Rations
were calculated, according to body weight and production, once a week
before parturition and dally after parturition, All rations were
caloulated on the basis of total digestible nutrients.

Blood samples were drawn once a week beginning a menth before the
expected calving date. Blood was drawn on the dgy of parturition and
twice weekly thereafter. Potassium oxclate was used as the antiocagu~
lant, and sodium fluoride and thymol were used as preservatives for
the blood.

Rlocd glucose values were determined by the method of Shaffer,
Hartmann and Somogyi (hl) and agetone bodies by the method of
Barnes and Wick (3).

Liver samples were taken by biopsy for glycogen and fatdetermina-
tions and histopathologic studies, Liver biopsies were made one weak
before and a week or ten days after parturition, Liver samples for
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RESULTS
Blood Sugar and Acetone EBodlies

Rlood sugar and socstone body levels for all cows are prasented
graphically in Figures 1 to 28 and all data are given in tabular form
in Tables V to XXXIT in the appendix.

All cows on all rations maintained normal blood sugar lesvels until
the onset of lactation, Acetone body levels wers also normal up until
the time of parturition. Various levels of protein intake did not
sffect any significant difference in blood sugar or acetone body values
prior %o ocalving.

Average blood sugar levels incressed considerably at the time of
perturition. Twenty-four blood samples taken within leses than 2l hours
of parturition averaged 53,17 mllligrams of sugar per 100 milliliters of
blood with a range of frem LL.53 to 79.36 milligrams per 100 milliliters.
o attempt was made to be with the cows and draw bleood samples immedi-
ately after parturition, thus samples from a cow calving in the late
afternoon or during the night ware not taken until the following morn-
ing, scmetimes as long as 12 to 16 hours after the birth of the calf,

It is probable the average blood sugar would have been higher if all
blood samples had been drawn directly at parturition.

$lood sugar and acetone hody values for three cows fed the medium
protein rations and fasted after parturition are shown in Figures 1 to 3
and Tables V to VII. Cow 1 was restrioted to 50 per cent of requirement
for 1lh days postpartum. This cow developed a marked hypoglycemia by
the seventh day of fast, which continued until the end of the fasting

period. Fasting at the SO per cent level did not produce a marked
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ketonemia., The highest blood acetons body value was 9,28 wmilligrams per
100 milliliters on the ninth day of fasting, Cow 1 was slaughtered for
use in histopathologic studies at the end of the fasting period, Cow 2
and 3, restricted to 35 per cent of requirements during fastin;g, devel~
oped a more marked hypoglyssmia and ketonemis. Blood sugar levels fell
to below 20 milligrame per 100 milliliters and ketene body values went
as high as 25 milligrams per 100 milliliters. when rations were
restored to 100 per cent after the fast, blood sugar and ketone body
levels quickly returned to normal.

¥igures L to & and Tables VIIl! te X give the blood sugar and ketome
values for three cows fed the medium oconcentrate mixture and allowed 70
per cent of requirements for the first week postpartum and 80 per cent
the second week. All three cows maintained near normal blood sugar
values and ketonemia was slight., FRlood sugar levels fell below hOA mil-
ligrams per 100 mdlliliters from the fourth to seventh day but were back
to normal by the tenth day postpartum. The rise after the seventh day is
probably due, at least in part, to the increased feed allowsnee during
the second week.

Blood sugar and mﬁém body date for six fested cows fed the low
protein rations are shown in Figures 7 to 12 and ’l’nhla_'a X1 to XVI,
Cow § developed pneumonia,and gow 10 & severe metritis and d&id not show
hypoglycemia or ketonemis, though restrioted to a ration of 35 per cent
of requirements., The other four cows im this grouwp developed hypogly=-
gemla and ketenemia of the same order of magnitude as did the fasted
sows on the mediux protein ration. Cow 7 was slaughtered at the end of
the fasting period, Cows 8, 11 and 12 did not recover from the fasting

hypoglycemia as rapidly as did fasted oows fed the msdium protein ration,
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fiypoglycexia and ketonemia persisted in cow 11 for more than a month
after the end of the fast and blood values did not return to normsl
until the cow was turned to pasture. Normal blood sugar and ketone
body levels were regained in cows 8 and 12 within two wesks after
the return to full feed.

Figures 13 to 17 and Tables XVII to XXl show the bleod sugar and
acetone body data for five cows fed the low protein concentrate mixture
and allowed 70 and 80 per cent of requirements for the first two weeks
postpartum. OCows in this group showed somewhat more variation in blood
sugar levels postpartum than did the cows fed the madium protein rations,
but 8ll but one maintained fairly high levels of blood sugar and were
rormal by the snd of the second week postpartum, Only one cow showsd a
unu_.xoa ketonemia, This cow, nuamber 16, developed a marked hypoglycemia
and ketonemia by the seventh day postpartum, After the first week the
bloed sugar gredually incressed and exceeded LS milligrams per 100 mil-
11liters by the twentieth day. Blood acetome bodies returned to below
S milligrams per 100 silliliters by the seventeenth day postpartum,

GCow 13 lost twin calves 25 days before the expected date of partu~
rition and made a poor lactation response, ilood sugar values of this
cow remained high aftesr the onset of lactation.

Hlood sugsr and acetone bedy data for five cows fed the high pro-
tein concentrate and fasted at a level of 35 per cent of requirements
are shown in Figures 18 to 22 and Tables XXI to XXVI. Cow 18 had acute
mastitie after parturition and did not show a low blood sugar or hirh
blood ketones, though fasted for 1k days., Cows 19, 20, 21 and 22 all
showed marked hypoglycemie and ketonemia by the third teo seventh day

postpartum, Cow 20 recovered normal ‘E.aen sugar and ketone levels
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quickly after the cessation of fast, Cow 19 showed a sharp rise in
blood sugar and a fall in blood ketones the first day after full feeding
was resumed, but blood suger fell sgein and did not again reach a normal
level until 11 days after the end of the fast. Cows 21 and 22 also
showed a slow recovery from the fasting hypoglycemia and ketonemia.

Figures 23 to 28 and Tables XXVII to XXXII show the blood sugar
and acetone body data for six cows fed the high protein rations and
70 and 80 per cent of requirements for the first two weeks following
parturition, Cow 23 had mastitis and the blood sugar level remained
fairly high after parturition., Cow 2L, as was the case with cow 16 fed
the low protein ration, developed a considersble hypoglyvemia and keto-
remia by the seventh day after parturition. Blood sugar remained some~
what low and a mild ketonemia persisted for about three weeks postpartum
in eow 2k. The other "full fed" cows maintained nearly mormsl bleod
sugar and only mildly elevated acetone body levels and were completely
normal two weeks after parturition,

There was no significant difference in the degree of hypoglycemia
or ketonemia reached during fasting by the cows on varicus protein
intakes. The peak of fasting ketonemia and hypoglyoemia was reached on
the tenth day of fasting, which was the last day of fast for most of
the cows. The hypoglycemia was fully as severe as that noted in fleld
cases of ketosis, but the fasting ketonemia was not so high as that
often found in field cases. Considerable difficulty was encountersd in
getting several of the fasted ecows on the low and high protein rations
back on feed after the fast. This was probably responsible for the slow
regovery from the fasting ketonemia and hypoglycemia observed in several

Qowa,



s

The various levels of protein intake had no effect on the ability
of the gows "full fed" postpartum to maintain normal levels of blood
sugar and ketones, There was ocnaiderable variation among individual
cows, Awrggo blood sugar for all cows fell below LO milligrams per 100
md1141iters of blood for the first ten days after calving and there was
a slight elsvation in blood ketonss, thus the 70 per cenmt per hundred-
weight of requirementa fed the first wesk failed to maintain a blood
pieture that is considered normal., By the end of the second week after
calving, after a week of 80 per cent feeding, average blood sugar levels
were above LO milligrams per 100 milliliters. #here cows will gonsume
more than 70 per cent of requirements immediately postpartum it would
appear probable that a fall in blood sugar could be avolded.

Averagze blood sugar and blood acetone body levels for all cows
are shown in Tables LXIT - LXV on pages 142 and 145 in the Appendix,
Analysis of variance (Tables ILXVI - LXXI) showed no significant difference
in blood sugar and acetone bodies due to level of protein feeding elther
before or after parturition. A comparison of fasting ax}d full feeding
postpartum (Tavles LXXII and LXXIII) revealed a highly significant de-
crease in blood sugar and a highly significant increase in blood acetone

bodies due to fasting,.
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Figure 1. Blood Sugar, Acetone Bodies, and 4 per cent Fat

Corrected Milk for VALENCIA, fed Medium Protein
Concentrate and Fasted at 50 per cent of Standard
for 1L Days Postpartum
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Figure 2. Blood Sugar, Acetone Bodies, and L per cent Fat
Corrected Milk for ADVENTUR-SS, fed Medium Protein
Concentrate and Fasted at 35 per cent of Standard
for 1 Dava Postpartum
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Blood Sugar, Acetone Bodies, and 4 per cent Fat
Corrected ilk for BOUNTY, fed Medium Protein
Concentrate and Fasted at 35 per cent of Standard
for 10 days Posipartum
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Corranted Milk for FAITH, fed Medium Protein
Concentrate and Pull Fed Postpartun

60

t 50

40

30

20

{0

4°% F.CM. IN POUNDS



BLOOD SUBSTANCES IN MG.

PER 100 ML.OF BLOOD

601 r 60
(7))
o
! z
50+ 50 5
. e

401 _-" 140
~~ /’ z
g =
a7 .
304 ——  BLOOD SUGAR . ;' 30 =
——e— 4%FCM ll ‘ll 3

...... !

20- gsgIOEDSACETONE ¥ |‘/ 50
<

104 (0

o . v r — 0

30 20 10 0 10 20
DAYS

BEFORE CALVING

AFTER CALVING

Figure 6, Blood Sugar, Acetone Bodics, and 4 per cent Fat
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Corrected Milk for BUNNY, fed Low Protein Concentrate
and Fasted at 35 per cent of Standard for 1l Days
Postpartum
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Figure 9, Blood Sugar, fcetone Bodies, and L per cent Fat
Corrected ifilk for PATIFNCE, fed Low Protein
Concentrate and Fasted at 35 per cent of Standard
for 7 Lgys Postpartum
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Figure 10, Blood Sugar, Acetone Bodies, and L per cent Fat

Corrected Milk for LAURA, fed Low Protein
Concentrate and Fasted at 35 per cent of Standard
for 10 days Postpartum
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Blood Sugar, Acetone Bodies, and I per cent Fat
Corrected iilk for ARABELLA, fed Low Protein
Concentrate and Fasted at 35 per cent of Standard

for 10 Days Postpartum
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Figure 13. Blood Sugar, Acetone Bodies, and L per cent Fat

Corrected Milk for DORCAS, fed Low Protein
Concentrate and Full Fed Postpartum
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Corrected Milk for ACACIA, fed Low Protein
Concentrate and Full Fed Postpartum
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Corrected ¥ilk for POMONA, fed low Protein
Concentrate and Full Fed Postpartum
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Figure 18, Blood Sugar, hicetone Bodies, and L per cent Fat
Corrected Milk for MiRTHA, fed High Protein Cone
Centrate and Fasted at 39 per ceni of Standard for
14 Days Postpartum
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Corrected Milk for SLINOR, Fed High Protein
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Corrected Milk for BARBARA, Fed High Protein

Concentrate and Fasted at 35 per cent of Standard
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Figure 23. Blood Sugar, icetone Bodies, and 4 per cent Fat
Correctzd Milk for TEZ, Fed High Protein Concentrate
and Tell TFed Postpartum
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Liver Glycogen

Knodt and Petersen (39) found the average glycogen content of the
livers of 20 dairy cows to be .25 per cent, with a range of frem .15 to
«38 per gent., liver samples were taken from slaughtered cows which
probably had net besn fed for 2} hours or more previous to slaughter,
and the low glyocogen values wers considered to be dus, at least in part,
to fasting. Roderick, Harshfield and kerchant (60) foumd an aversge
liver glycogen content of 3.77 per cent in healthy pregnant ewes.

In this study liver samples were taken from 21 cows gbout cne week
before calving, from S cows at parturition, and from 25 cows approxi-
mately 10 days postpartum, Samples were g by bieopsy with a trocar
and trephine, and the average sample for glycogen determination weighed
about 50 willigrams. Usually there was no difficulty in obtaining the
samples, though no liver samples could bs obtained from ecows 6 and 10
on any of the several attempts made, and nc postpartum samples could
be taken on cows 15 and 18,

Iiver glycogen content for individual cows is shown in the
appendix, Tables V to XXXII.

The average liver glycogsn leavel for 21 cows prepartum was 2,90
per cent on the basis of fresh liver weight, with a range of from 1,11
%o L1.86 per cent. Glyocogen content of the livers of 5 cows on the day
of parturition averaged 1.35 per aent, with a renge of from 0.80 to
1.70 per cent, A considersble amownt of the liver glycogen is mobi-
lised from the liver at the time of partwrition. 7This is undoubtedly
associated with the stress of parturition and the high levels of
blood sugar observed at this time,
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The one cow fasted at a level of 50 per cent of requirements poste
partum had a liver glycogen content of 1l.17 per cent on the lhth day of
fapt., Glycogen content of the livers of all other fasted cows averaged
0.38 per cent after 10 to 1l days of fast, with a range of from 0,09 to
0.80 per cent., Twelve cows allowed 70 and 80 per cent of requirements
for the first and second week after calving had an average postpartal
liver glycogen level of 2.33 per cent, with a range of from 0.58 to
14,20 per cent,

The various levels of protein intake had no effect on liver
glycogen either before or after parturition., When cows were fed at the
70 and 80 per cent level postpartum ths liver glycogen levels rose above
the parturition level within two weeks, though the liver glycogen re-
mained somewhat lower than it was before parturition. The glycogen
content observed in fasted cows compares with that of cows with clinical
ketosis,

Milk and Milk Fat Production

Actual milk production postpartum, per cent milk fat, and L per
cent fat corrected milk for all cows is given in Tables V to XXXI1I.
Four per cent fat corrected milk is calculated by the formula:

Pounds L per cent FCM equals 15 times pounds of fat
plus O.k4 times pounds of milk

Average production of L per cent fat corrected milk was fairly
constant for all fasted cows during the short period studied., Varig=
tions in individual cows were due more to fluctuations in fat percent-

age than in pounds of milk produced. Fat percentage of the milk of all
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fasted cows was very high and tended to increase as the fast progressed.
Pounds of milk produced declined during the fast, ¥#hen full rations
were allowed after the fast the milk production inereased and milk fat

- percentage fell to a level approaching the lactation normals for the
cows involved. Though the study was not oontinued long after the fast,
the data available indicate that the riss in milk predustion was not
great encugh to offset the decline in fat percentage and thus affect a
rise in 4 per cent fat corrected mdlk produced.

For the cows not fasted, L per sent fat gorrected wilk increased
somewhat during the first week or 10 days postpartum and then leveled
off, 1ilk fat perventages for all cows were higher than ths expected
normals for the respsective breeds, though not nearly =0 high ae those
observed in fasted cows, Fat content of the milk reached z peak about
7 days postpartum and then declined to near normal percentages for the
pgows invelved by the end of the second week., Mlk produstion inoreased
as the peresntage of fat declined.

Where mastitis was involved (cows 18 and 23), milk produstion and
milk fat percentage remained low. Cow 13 had difficully calving and
1k produotion was low thereafter. Cow 10 developed a uterine infec-
tion, and while milk production was low, milk fat percentage was very
high.

#ilk produstion amomg individwal cows varied sec greatly that it is
not possible to assess any effect of the protein ccmtent of the rations.
Average production for cows fed the low protein concentrate in this
experiment was fully as high as that of the high protein group. The
level of ccncentrate feeding was so high prier to parturition that most

of the cows on the low protein ration received as wmuch protein as is
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recommended in the feeding standards.
Condition and weight Changes of the Cows

With one sxception, all the cows that wers put under the experi-
mental regime rwvgapfuﬁ six months prepartum ware very fat at the
tims of calving. Cow 13, in addition to calving seversl weeks early,
was lame dus to screness in the rear feet and legs and was not in good
condition at calving., Cows 12, 16, 17, 26, 27 and 28 were started on
the test ratioms only 60 days before calving and did not reach the high
degree of fatness of the cows fed for the longer period, though all were
in good condition at time of partwurition, It must also be considered
that the last & cows were fed a ratiem 100 per cent of the new allow-
snces for cows in late pregnsnoy (53). This ration is consideradly
higher than previous recommendations but doss not reach the 200 per
ecent of the older recommendations which was fed to the other coma
befors parturition.

Table LXI1 shows the initial weight, weights just before and after
parturition, final weights and weight changes for all cows, All cows
lost weight postpartum, but the loss was .uuman»ounﬂﬁ higher for
fasted cows as compared to those not fasted safter calving., The daily
loss for fasted cows {rom perturition to the end of fast was 12.8
pounds,while the non~fasted cows lest an average of 3.7 pounds per day
for the first two weeks postpartum., There were no significant differ-
enges in the woight gains prepartum or in the parturition losses due
tc the protein content of the ration, nor were weight losses poste
partum affected by protein intake as fed in this experiment.
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All cows, both "full fed" and fasted postpartum, that were started
on the experimental rations only two months before calving, weighed
considerably less at the end of the test period than they did when
plaged on the experiment. This could be expected because the cows were
| heavy with calf when the initial weights were taken. All other aows
“full fed” postpartum thet remained in good health weighed more at the
end of the experiment than they did when started on the study six
months earlier, lost of the final weights of fasted cows were
less than the initial weighta.

Feod Consumption

As stated in the procedure, 1t was originally planned to start the
cows {our months before the beginning of the dry period on a total
digestible nutrient intake of 150 per gent of the Morrison Standards,(52)
to raise to 180 per vent in 60 days and then to 200 per cent when the
cows were dried off. It was soon found, however, that the lactating
cows would not take 150 per gent or 180 per ecent of requirements, The
initial feeding was then reduced to 14O per cent and later was set at
170 per oent of requiremsnts for maintensance, plus 100 per cent of
requirements for prodwition. The actual percentags of total digestible
nutrients consumed was about the same for cows fed at either level.

Table XXXIII gives the chemical analyses of the feedz used and the
calculated total digestible nutrients and digestible protein content
of such feeds. Samples of the corn silage, sitrus pulp and alfalfa
leaf meal were lost in the laberatory and no analyses were obtained.
The nutrisnt centent of these feeds was taken from Table I of
Horrison's Feeds and Feeding (53], and the calculated nutrient econtent
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ration is considered (Table III).

Health of the Cows

Special attention was paid to the udder health of the cows post-
partum because of the possibility that such heavy feeding, a}nd especlal~
ly such heavy concentrate feeding before calving, might cause udder
edema and congestion.

Cows 1, 5 and 6 showed no udder congestion, and 1 and 5 otherwise
were in good condition postpartum. Cow 6 waw partially off feed. Slug-
gish, and constipated on the fowrth day after the veterinarian removed
a retained placenta and the cow recovered promptly.

Cows 2 and 4 had a mild congestion of the udder at p.rturition. The
congestion disappeared within 10 days without treatment.

Cow 2 was observed to ve staggering and very nervous the llth day
of fast., Upon examination, this cow wus found to be blind., There was
a marked hypoglycemia and ketonemia but the cow readily consumed feed
when a full ration was offered., Physical examination and blood analysis
did not indicate any vitamin A deficlency. After the full ration was
restored the blood sugar and acetone bodies soon returned to nomal
levels (Table VI, Fig, 2), but the animal did not regain her sight.
Nervous symptoms disappeared after the cow apparently became acoustomed
to blindness,

Cow 3 suffered a mild attack of mastitis in one quarter four days
after parturition, but recovered on treatment with pemicillin,

Cows 7, 8, 9, 10 and 12 had no udder congestion. Cow 7 was some-
what weak and unsteady towards the end of the fasting period but had a

voracious appetite and recovered promptly when full rations were resta ed,
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Cow 8§ had no trouble except for veterinary aid required in removing

the placenta, Cow 9 was domn immediately after parturition but got wp
and was apparently returning t0 normal when she developed pneumonia.
This cow was destroyed cne week after gslving. Cow 10 was sore in the
rear feet before parturition and developed & severe metritis after par-
turition., As shown in Figwes 9 and 10, neither cow develeped a
gignificant ketonemia or hypoglycemia, This is in contrast with cases
in the field where ketonemia and ketonuria have been observed in com-
plications postpartum that are not apontaneous ketosis., Usually in
such cases the bleod sugar remains high,

Cow 11 had considerable caking and acongestion in the udder which
was relieved in 10 days by bvathing with het and cold water, This cow
was observed to be sgpured and had a dull appetite nine days after
calving but appeared improved the next day. After the 10-day fast was
over for cow 11 she would net take 100 per cent of requirements when
full feeding was resumed (Table XLIV)., The cow was sluggish and refused
part of the feed for more than & month after the end of the fast. is
mentioned earlier, ketonemia and hypoglyoemia persisted throughout this
period (Figure 11, Table XV), One half pound of glucoss in solution
was sdministered intravenously on March 31, 1949, nine days after the
end of the fast, There wes practioslly no response in blood sugar
(Table XV), and no improvement in appetite or appearance of the animal.
Though the cow consumed 11.8 pounds of grain, § pounds of cdtrus pulp
and most of the hay ration daily during the first three weeks after
the end of the fast, the feed oonsumption fell considerably short of
requirements (Table XLiV)., The concentrate mixture was changed back
to the medium protein after fasting in an attempt to stimulate the
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DISCUSSION

Partial fasting of normal dalry cows {immediately positpartum
resulted in a definite ketonemia and hypoglycemia. The degree of fasting
appsared t¢ be specific for the effect produced, Restricting the intake
to 35 per esnt of requirements resulted in a greater ketonemia than 50
per cent fasting (73), and 70 and 80 per cent feeding for the first and
second waeks postpartum usually meintained near normal levels of bloed
sugar and agetons bodies.

level of prmin feeding , u,!w in this sxperiment, did not
have any effect on blood sugar and acetone bodies postpartum. Because of
the very high level of consentrate feeding employed to inswre a high
nutrient intake, the cows receiving the low protein concenirate were fed
as much protein as is recommended for cows during the dry pericd.
Inasmuch as no protein defisciency was involved, the argument that protein
has no effect on fasting ketosis may mot be valid. It is significant,
however, that the degree of hypoglycemia and ketonemia reached during
fasting was the same for all cows receiving both high and low protein
concentrate. The low blood sugar values observed in the high protein fed
oows indieate that there is no influenoe exerted by gluwoogenic or anti-
ketogenic catabolites during fasting as a result of previcus feeding
of exceass protein,

The level of liver glycogen in cows several days before parturitien
was found to be considerably higher than that reported for slaughtered
pregnant cows by Knodt and Petersen (39) and was somswhat less than that
found in normal pregnant ewss (60). About half of the glycogen disap-
pesred from the liver at the time of parturition. Cows fed 70 and 80
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TABIE V

Blood Sugar and Agetone Bedies, Liver Glycogen,
and Milk Production for VALENCIA

Blood Plood Liver iilk L per cent
Date . Sugar Acetone Bodies Olysogen Milk Fat PCH
Mg/100 Ml  ¥g/l00 ml per eent (1lbs) per cent (lbs)
h‘lh"ha hS.lQ 2015
21 L5.90 L.97
28 kh.30 3.1
S 3 L18.30 k.06
h 5k.83 - »
5 51-30 34&35 et é 5 5-5 7;3
7 29.7 5.4 35 9
8 k3.16 5.22 26.6 5.8 33.8
10 28.3 6.8 h@.ﬁ
1 . .25.% 6.2 33.9
12 30.93 7.19 7.7 1.k 1.8
13 27.8 7.0 40.3
1 26.5h 9.28 26.2 8.0 k.9
15 27.h 7.k .5
16 27.7 5.6 3k.3
17 24.90 8.12 25.2 5.8 32.0
18 2).2 6.1 1.8
15 26.81 8.2 1.17 23.7 6.6 3.9

Calved S-S«48



TABLE VI

Blood Sugar and Acetone Bodies, Liver Glycogen,
and Milk Predwotion for ADVENTURESS

. Bleod ‘Blood Liver - Mlk L per eent
Date . Sugar Acetome Bodies Olycogen M1k Fat - PCM
" ¥g/100 m1  M¥g/100 ml per cent (1lbs) per esent  (1lbs)
T=13-48  L8.L6 2.b5
22 2,20 R
28 he.72 2.20 ~
29 -~ - 1.11
8"' 2 38-58 2005 3300 hoh 2hgh
a'- 3 - - - 28 .0 5 00 32 gg
h 27.0 L7 29.8
6 35.33 9.50 26,8 S.0 30.8
7 ) 26,1 5.2 33.2
8 25,8 5.7 2.
9 20019 25 -a9 - % 21 -2 S.S 2$.Q
10 0.66 23.L 6.7 32.9
11 20.7 6.3 27.8
12 20.2 5.8 25.6
13 7.4 23.5% 17.7 5.8 22.%
lh - - 2000 6.3 26.9
15 18,5 6.0 2L.0
16 33.92 20,50 0.80 9.0 5.0 10.4
17 2.1 5.91 ,
18 - 25 .1 hoé ’7 -2
19 ho.39 2 Qw 25 ‘9 h's 27 .8
30 - 27 05 hcé 36.0
2 40.13 2.32
25 - - - 32 .8 }hl : 33.3
27 U5.57
25 had 2 '?8 - - -

Calved 8=~1-i8



83
TABLE VII

Blood Sugar and Agetcne Bodies, Liver Glyasogen,
and Milk Productien for BOUNTY

Blood Blood liver Mlk L per oent
Date . Sugar Acetone Bodies Olysogen Milk FPet PCK
g/100 nl  1g/100 mi per cent (lbs) per cent  (lbs)

Bu25el®  16.60 2,20

9= 1 L7.64 h.06
7 50.L9 2.67
9 - - 3.87 b7 L2.5
iﬁ 46.08 1.51 .11 38.5
3“ ’o 3 'a 33 .0
15 - - - 35 ~5 ho!l 37 R
16 - -~ - 264:6 5 05 3109
17 25.90 9.98 29.2 5.0 33.6
18 27.8  S.2 3.8
20 25,11 20,30 2. 5.6 3.7
2) 30.29 23.55 o.k7 23.k 6.1 30.8
2h RS’ 509 32 .
g; m.w 19.56 - h- bod
- - 33.2 1 33.7
10~ L k2.15 L2 - - -
6 - 39 03 h.O 39 '3
11 hh'z7 2 089 had -

Calved 9=12=48



TABLE VIII

Blood Sugar and Acetone Bodies, Liver Glycogen,
and Milk Froduction for BONITA

Blood Blood Iiver ik L per cent
Date . Suygar Acetone Bodies Glycogen Milk Fat FCM
Kg/100 ml  M¥g/100 ml per cent (lbs) per cent (lbs)
L~28-48 L7.54 L.30
w12 48.60 1.}
5«19 - - 3.76
19 50.89 2.k9 -
20 60.00 3.03 ‘
21 - - 30.0 hoe 33 ¢'6
22 Lo.7 3.9 k0.0
23 L2.9 ,4-1 h’ 6
2k 39 40 h035 1‘9 ~5 607 8.7
2 £0.2 h.3 52.6
26 h1.68 5.85 51.8 é6.2 68.9
7 52.9 h.6 57.7
28 » 52 03 609 75 '1
29 LO.Lhe $.95 56.1 4.5 60.3
30 58.4 6.0 75.9
é" 1 - - 5? 03 hul 58 *2
2 h6.24 k.29 1.33 58,9 k.3 61.6
3 - - - §7.6 k.0 s7.

Calved § = 20 - 48



TABIE IX

Bloed Sugar and Acetone Bodies, Liver Olycoegen,
and Milk Production for FAITH

Blood Blood Liver Mlk L per cent
Date . 3Sugar Acetone Bodies OGlycogen Milk Fat FCM
¥g/100 ml  3g/100 ml per cent (1bs) per cent (1bs)
7-22-48 $1.00 3.60
8- L L2,.72 2.92
7 h"hs 1080 1058
8 28.0 3.9 27.6
‘ 9 - - - 3h-7 h-S 37-3
10 341 3.8 33
11 3? oﬂt 5»76 39 06 b-é m 02
12 37.F 5.3 bS.1
13 8.k 5.2 k5.3
1!& 3308h 5-91 38.9 6.2 50‘5
18 ho.2 5.6 h9.8
16 - - 37 no kt7 h0'9
17 .3 5.1 51.6
18 8.9 5.5 k7.7
19 13.75 3.13 L sl L7.9
20 1.89 k1.0 L.8 h5.9
21 k531 3.60 1.5 h.9 h7.1
25 8.6 k.5 149.0
27 L3.2k - -
9“ 1l - - h5.0 h.h ,47 07
3 hs-a} 2.&* - -

Calved 8-7-48



Date .

TABIE X

Blood Sugar and Acetcne Bodies, Liver Glycogen,
and Milk Production for FEGGY

86

M1k L per cent

Fat

PCM

per cent (lbs) per cent (lbs)

11~ 8-L8

20.0

16.6
26.4
25.7
9.k
k.
21.1
21.3
23.9
2L.6
29.0

27.2
3.k

Blood Blood lLiver

Sugar Acetone Bodies Olycogen Milk
Mg/100 ml  ¥g/100 ml

hh.01 L.06

46.86

L5.31 3.19

50.7h

k.53 5.80

hr.L2 7.7

35.21 8.12

h2.h6 3.71

33.40

40.65

$0.79

h6.78

20.0

20.3
31.3
2.9
17.4
23.5
2.8
33.1
32.9
33.

n.a

34.5
kloé

Galved 11-30~48



TABLE XI

.

Blood Sugar end Acetone Bodies, lLiver (lyvogen
and Milk Producticn for BUNNY

87

Calved 6 = 27 = 48

Bloed Blood Liver Mlk L per cent

Date.. Suger .Acetone Bodies, Olysogen: uilk , Fat . FCu

Mg/100 ml  g/100 ml per cent (1bs) per cent (1bs)
S-26-18 L8.43 3.
6~ 2-448 51.98 2.6

9 L7.06 3. 3.34

19 52.26 §.16
22 60.19 n
28 62.93 3.3

28 60.7h 3n 18.5 3.6 i7.h

30 ehy LS 26.2

Te 1=49 k.58 1h.27 7.2 h.0 27.2

2 2.6 k.3 23.6

3 31.18 10.20 23.5 5.3 28.1

h 19.5 .6 21.3

5 23.9 5.2 27.7

é 31.48 24.80 21.5 5.6 26.7

7 19.0 5.5 23.3

8 17.8 5.5 21.8

9 35.8k 317.17 0.28 17.0 .2 20.1

10 30.92 23.99 16.4 5.9 2.1

1 33.38 17.51 0.22 18.0 6.3 2.2



TABLE XII

Blood Sugar and Acetone Bodies, lLiver Glngim
and ¥ilk Produstion for REMEMBRANCE

Blood Blood Liver Mlx L per cent

Date . Sugar .Acetone Bodies. Qlyvogen iMilk . Pat . FCH

Mg/100 m1  MNg/100 ml per cent. (1lbs) per cent (1bs)
8= h“'w k6-05 3.31
8"'1,1 k‘l -90 29”
3.19 m-so 1:%
8=20 2.2
825 18.16 2.6
8=31 47.38 4.06 - 0.80 30,0 4.0 30,0
9=~ 1 2.2 k.k 25.7
9=-2 30.8 h.h 32.6
9=3 26.93 11.31 29.2 5.8 37.1
9=k 30,0 5.7 3.
9= 5 29.0 6.5 39.9
9" 6 31.33 6-6 m.é
9~ 1 23.30 1.2 30.8 6.9 kh.3
9" 9 27 ola - 9.15
9=10 24.08 21.46 28.5 6.3 38.3
9-11 ) : 3001 6'2 0.0
9=13 23.30 - na 5.0 3.4
9=-17 3.1 L.29
=20 3L.69 2.32
9-22 | 35.0 ha 385
9=27 k7.12 2.67

Calved § - 30 -~ I8



89
TABLE XIII

Blood Sugar and Agetone Bodies, Liver Glycogen
and ¥ilk Production for PATIENCE

Blood Blood Iiver Milk L per cent

Date . Sugar .Acetone Bodles. Glycegen. Milk . Fat . PCH
¥g/100 ml Mg/100 m} per cent (1bs) per.gcent (lbs)

12« b8  LS5.82 3.68

2~11 k5.31 2,90

1221 k246 - 3.ho |

12-2) 5S.kk - 26,0 5.0  28.75

1228 h3.30 8.76

12-31

h5.98 3.83 6.0 8.0 9.6

Calved 12 - 244 - L8



90
TABLE XIV

Blood Sugar and Acetone Bodies, Liver Glycogen
and M{lk Production for LAURA

Blood Blood Liver Milk 4 per ocent
Date. Sugar .Acetone Bodies. (lyvcogen. Milk . Pat . FCM
¥g/100 md  Mg/100 ml per cent (1lbs) per cent (1lbs)

2=11=49 46.51 2.55

2-18 47.0

2-23 65.k9 30,0 4.0 30,0
2“'2& Ko 18 .5 7 ua 28 3
2-25 k5.98 25,0 6.6 34.8
2-26 samples  20.) 6.6 28.h
227 27.3 7.0 38.6
2-28 obtained 27, 6.0 35.7
3"' 1 h§.71 27 u9 6-!‘ 37 cy
3"' 2 hh.91 5-5’ 26‘& 607 37 '1
3‘ 3 25 -8 606 35 C9
3@ h 26;“ 601‘ 39‘9
3-5 k5. T.19 29.9 5.8 38,0

Calved 2 = 23 = L9



TABIE XV

Blood Sugar and Acetone Bodies, Liver CGlycogen

and ¥ilk Production for MELANIE

9

Blood Bloeod Liver Mlk L per cent

Date . Sugsr .Acetone Bodles. Glycogen. Milk . Fat . FCM

¥g/100 ml  ¥g/100 ml per cent (lbs) per cent (1lbs)
2-11=49 L9.L4S -
2-18 Ss .60 -
3" 2 u.lé -
3"19 m-?a -
3"'12 79 036 2 -33
3’13 - -
3""1& - - 35 0 6.8 h9 7T
3-15 - - hé.2 5.3 55.2
3-16 35.62 5.80 k7.0 £.2 55.5
3-17 - - 8.9 6.1 6.7
3'15 2&.59 25075 M 02 601 & Qh
3-19 - - hé.7 6.5 4.2
3"'&0 - - hh.a 7.0 6}4‘0
3-22 27.93 22.26 k9.1 7.0 71.2
3-22 - - W8 63 64.3
3"23 25'13 - l‘? .7 6-2 63nh
3-24 - - .09
3-25 18,28 .64
326 17.27 i1.
3-27 - -
3-28 31.99
3"’3@ ﬁz ow 19 -33 héch 6 oh 63 -1
3-31 26.60
h=1 29.kS 21.12
h- 2 30.98
h"’ k 36-56 130”
h"“ 6 29»?1 3501,‘ h? 05 hcg 5101
=12 2k.12 30.39
k=13 24.32 - 8.6 5.0 55.9
h=19 35.85 26.22 0.12
h’?ﬁ - ﬂhz - -
4-26 13.20 52,78
L-27 32.7 6.0 k2.5
L-28 29.48 31.28
4=-29 58.5 3.3 52,4
h’Bo 39Q10
S= 6 51.28 g.48
5=13 hk.69



TABLE XVI %

Blood Sugar and Acetone Bodies, Liver Glycogen
and K¥ilk Production for ARABELIA

Blood Blood Liver Mlk L per cent
Date . Sugar .Acetone Bodies. Glycogen. Milk . Fat . FCM

¥Mg/100 m1  ¥Ng/100 ml per cent (lbs) per cent (1lbs)

5" 6"&9 37 ‘32

S-1h k9 .51 L.87 2.86

516 36.8 6.3 k9.5
g7 s 8.0 6k 517
£=18 19.30 14.96 38.0 6.3 51.1
§20 3.9 6.k k7.5
5-21 14.22 16.36 9y 68 8510
523 * .7 6.6 kh.1
S-2 20.31 19.72 2. 6.5 Lh.1
525 21.07 17.52 31.6 5.9 40.6
s-27 26.66 10.90

$=31 32.24

6~ ) 30.2) k.2 3.9 k0.6
6~ 3 35.55 9.74

6~k 38.59 5.22

6~ 8 hls 9k

Calved S = 1l = L9
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TABLE XVII

Bloed Sugar and Acetons Bodies, liver Glycogen
and ¥ilk Production for DORCAS

Blood Blood Liver Milk L per cent
Date . Sugar .\cetome Bodles. Glycogen. Milk . Fat ,  FCM

Kg/100 ml  Mg/100 ml per cent (1bs) per cent (1bs)

6~30-48 50.07 3.83

7-2 61-56 3.13 1.70 1’405 1.7 9-6
7= 3 25.8 2.3 19.2
T~ L 2.2 2.8 19.8
7-5 30.3 h.0 30,3
7” 6 52033- 5116 2903 kob 31.9
1-1 i 25.6 3.9 252
7~ 8 27.7 s  29.7
=9 8L.17 s.78 26.9 3.6 2L.6
7-11 29.7 3.2 21.k
T=-12. 21.0 3.6 24.h
7""13 5&.17 3003 3 .2 2607
T=-1h 28.7 3.5 26.5
7-15 30. 365 27.8
7-16 k9.1 h 06 1,95 27.8 3.1 2h.0
7-28 30k 3.0 258
7-30 2.17 30.k 3.3 21.2
8= L 29,0 3.0 24.7

Calved 7 - 2 - )48



TABLE XVIII

Blood Sugar and Acetone Bodies, Liver Glycogen
'~ and Milk Production for ACACIA

_Bloed |, Blood Liver Milk L per cent
Date . Sch .A«tmo Bodies. Glycogen. Milk . Fat . FCM
¥g/100 ml ~ Mg/100 mlL  per ocent (1bs) per cent (1bs)

8=11~48  LS.31 3.60

3’33 ' 2.5&

8-23 $0.Th 3.48 7.1 k.2 7.9
8-l 26.9 3.9 26.5
825 k.9 b.hy 7.0
§-26 28.2 .k 2949
8-27 34.9% 1.86 35.0 5.5 2.9
8-28 30.7 5.3 36.7
8-3 7 52 W
9= 1 k.7 5.1 ho.}
9- 2 327 51 384
9-3 35.95 7.13 1.66 3.9 k.2 34.9
9~k 35.9 h.6 3%9.1
91 46.08

9= 8 k0.1 k.l h@.é
9-17 39.54 4.06

9-22 36.52 k.00

927 L1.9h

Calved 8 ~ 22 « 48



TABLE XIX

Blood Sugar and Acetone Bedies, Liver Glycogen
and ¥ilk Produstion for POMCNA

Blood Blood Iiver W1k 4 per cent
Date . Sugar .Acetome Bodies. Glyoogen. Milk . Fat . FCM
Mg/100 m1 ¥g/100 m) per cent (1lbs) per gent (1ve)

12- 4-b8  L3.75 3.83
12~- 7 %»53
12-21 h6.3h 2.26 2.61
231 G4
1w 3'&9 h°~w 3-13 23 .0 5.0 2605
- b N0 52 3606
-5 33.6 6.2 bh.7
p T 6 35 '55 33«8 5-8 uoy
1"" ? 3106 602 m .0
8 33.6 85 .2
10 36.62 L.52 33.3 5.8 ko.8
12 : 3o.2 6.6 h2,0
13 Lo.36 1.8
1L 32.8 6.0 k.6
17 L3.64
19 35.7 5.7 k.8
2k k0.0 3.13
26 36.5 k.9 hl.h

Calved 12 ~ 31 -~ k8



TABLE XX

Blood Sugar and Acetone Bodies, Liver Glyvogen

and Milk Production for CEARM

96

Blood Blood Liver Milk L per cent

Date ., Sugar .Acetone Bodies. Glycogen. Nilk . Vat . FOM

4g/100 ml  Mg/100 ml per cent (1lbs) per cent  (]bs)
h- 6 sh.08 2.32 3.0
-7 36.5 5.0 L2.0
h" 8 hl.39 6061 BOth 306 28 ’6
k” 9 k1~6 hos h3.5
h"‘u Mco h-? M-é
h"n 27 tu 12-13 uoz h'é hhtg
h-13 23.36 1.1 k.3 h2.9
L-1k ho.1 k.3 h1.9
4-15 25.39 16.70 k0.5 k.7 k.8
k=19 30.47 8.12 3.4 k.5 hé6.7
Lk-20 0.58 L2.8 Lk.2 hly.1
h-23 3L.28 3.hk8
L-26 54.08 2,90
h-2 k5.7 3.k k1.6
5~k k9.51 k7.2 3.k 43.0

Calved Lt - 6 ~ L9



TABIE XXI 97
Blood Sugar and Acetone Bodies, Liver Glysogen
and ¥Milk Production for HILDA
Blood Blood Liver Milk L per cent
Date . Sugar .Acetone Bodlies. Glycogen. Milk . Fat FCH
¥g/100 ml  Mg/100 ml per cent (1bs) per cent (1lbs)
3*3M9 wd‘z
k“ 6 h?*gl
b~ 8 k.64 2.65
13 36.31 2.78
19 kS.70 16.1 k.3 16.8
21 18.8 5.5 23.0
22 20,7 k.3 21.6
23 32.50 5.10 23.1 5.1 26.9
25 21.5 z.& 25.4
26 36.81 2.67 23.3 9 26.h4
27 2.7 k.6 26.9
29 h.k9 2. k.S 23.2
3o 48.18 1.86
5= 4 2.5 L.5 2.1
6 hé.T2 ,
11 20.9 3.7 20.2
12 Lo.88

Galwdk-l?-lﬁ
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TABLE XXIX

Blood Sugar and Acetone Bodies, Liver Glycogen
and Mlk Preduwstion for MARTHA

Blood Blood Iiver M1k L per cent
Date . Sugar .\cetone Bodies. Olycogen. Milk . Fat . FCM
¥g/100 m1  ¥g/200 ml per cent (1lbs) per cent (1bs)

5-26 48.18 3.1y
6= 2 50,88 3.13
9 50,80 k.84 2.13
1L 46.50 18.3 h.9 20,8
15 32.3 8.5 39.6
1 33 5 6.2 kk.6
19 46.00 6.4k 3o.7 6,5 h2.2
20 31.8 6.0 k1.3
21 3.k 5.3 37.%
22 L5 .40 7T.hL 28.8 L.9 32.7
23 28.0 5.0 32.2
2& 27-1 5-1 31-6
25 37.15 12.64 25.5 £.3 30.5
26 | 84.7 k.7 27.3
28 hl.04 8.12 25. 5 S.h 30 9
7= 1 50.34 $.30 25.9 £.5 3.7
6 5i.18 h.08 2.k k. 22,7
9 6h.72 ‘3.0 21.5 3.8 20.9
13 54.63 2.60 £23.0 3.8 21.3
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TABLE XXIII

Blood Sugar and Acetone Bodies, Liver (lycogen
and kilk Produstion for BETH

Bloed Blood Iiver ¥k L per cent
Date . Sugar .Acetone Bodies. Glycogen. Milk . Fat . FCM
Mg/100 ml  Mg/100 ml per cent (1lbs) per cent  (1bs)

7-28-48 $0.49 2.78
8"" h lﬂ.19 hoh?
n k.79 2.60
19 46.86 1.87
21 37.28 L.l 2Lh.6 k.9 27.9
22 27.6 h.6 30.1
23 32.36 7.42 21.1 4.0 21.1
2& 29 09 h»l 3903
25 37.80 2.4k 29.1 h.2 30.0
26 30.1 4.6 32.8
27 23.56 14.50 25.1 5.k 30.4
28 22.8 5.0 26.2
29 _ 22.3 5.0 25.6
30 21.23 328 20.3 6.4 27.6
31 lé.sj gwu 1907 508 25-
9~ 1 k1.17 15.54 21.0 6.0 27.3
3 30.84 22.21
8 27.4 5.1 3.9
10 39.56 2.1
15 30.7 k.8 3k.k
22 46,08 4.50

Calved 8 - 20 - 448

1yl 54



TABIE XXIV

Bloed Sugar and Aostene Bodies, Liver Olycogen
and Milk Produstion for LIZZIE

100

Blood Blood Liver Milk L per cent
Date . Sugar .Acetone Bodles. Olycogen. Milk . Fat . oM
¥g/100 ml  )g/100 ml per cent (lbs) per cent  (1bs)
12-21-48 51.26 3.4h
12-23 48.38 3.7?
12-24 k.92 25.0 5.0 28.8
28 40.09 .
31 28.33 17.86 22.9 8.0 36.6
1- 3-&09 . gho% 0.13 & .9 Q.Q 36&6
5 . . 26.4 5.0 30.4
6 h$.17 5.34 \ :
12 2k.2 6.5 33.3
17 Lh.64 .
24 k.11 _
26 26.8 $.3 32.0

Calved 12 - 23 - L8



10
TABLE XXV

Blood Sugar and Acetone Bodies,liver Glysogen
and Milk Produscticn for ELINOR

Blood Plood Liver Mlk L per oent
Date . Sugar .Acetope Bodies. (lycogen. Milk ., Fat . POM
¥g/100 ml  Mg/100 m per cent (lbs) per cent (1bs)

2-25-49 L8.92
3-10 k6,78 3.7 o
11 1.7%
16 k.6
22 56,64
23 3L h.8 38.2
2k Lo.t 5.1 k7.1
25 20.57 §1.3 5.8 65.2
26 21.23 hé.3 6.1 60.9
27 hl.6 g.8 56.6
28 13.96 hh.3 £.9 56.
29 19.30 22.16 k0.1 6.0 $2.1
30 k5.7 6.1 60.1
31 38.5 6.2 51.2
k"‘ 1 12;19 23 Gé? 0055 m-z 60h 56.0
2 33.26 22.04
L 31.23 21.
é 27.68 k1.3 h.h 50.1
8 32.78
12 22.09 13.36
»33 e7.h2 k6.0 3.9 45.3
15 28.k6
19 33.%6
26 25.14
27 33.8 b.b 57.0
28 33.00
30 35.04 19.26
5= L kh.7 3.5 k1.5
6 h7.48
13 h3.h2

Calved 3 ~ 22 ~ L9



TABLE XXVI

Blood Sugar and Acetone Bodles, Liver Clycogen

and M1k Produotion for BARBARA

1o

Bloed Blood liver , Milk L per cent
Date . Sugar .Aostone Bodles. Glycogen. MNllk . Pat FCH
/100 m ug/100 ml :  Per cent (1lbs) per cent (1bs)
3-23~k9 140.37
30 bh.9k
k" 6 U&Jﬂ
13 37.83
26 49.51
29 2.93
5=k 63.98
s 29.9 6.% hi.l
é 30.0 6.5 .3
7 28.18 29.0 5.0 33.4
9 19.04 27.6 7.8 k2.5
10 27.3 7.8 2.0
11 26.4 7.8 Lo.7
12 11.93 26.68 27.7 8.4 46.0
13 d1 26.0 8.5 3.6
1L 21.8} 18.79 21.6 8.1 Lk.6
18 28,94 5.10 35.1 g.6 k3.5
21 29.96 5.60
24 37.52
25 34.28 39.3 5.1 hs.8
26 36.05
27 34.53
n 40.37

Galved 5 = L - L9



TABLE XXVII

Blood Sugar and Acetone Bodies, Liver Glysogen

and ¥Milk Production for DEE

103

Blood Blood Liver Milk L per cent
Date. BSuger .Acetene Bedies, Olyoogen. Milk Fat FCM
Mg/100 ml  Mg/100 m}  per cent (1bs) per gent (1bs)
6""‘3? 305&
€=30 $3.63 2.4k
7= 3 U5.96 3.9h 21.2° 3.1 18.3
b 22.0 2.7 17.7
S 1.7 3.7 26.5
6 Lk .60 6.26 32,0 3.4 29.1
8 . 3202 hbl ”.8
9 $0.89 3.60 3647 3.6 35.5
10 35.0 3.7 33.4
11 7.7 h.l 38.2
12 Bhil 30’ 33-5
13 Li8.h3 h.bS 37.8 3.5 35.0
1k 36,2 3.9 35.7
15 35.9 3.9 35.h
16 L8.16 3.2% 2.89 35.1 3.8 34.0
23 k7.%0 3.94 3h.b 3. 31.3

Calved 7 - 2 -~ 48



10k

TABLE XXVIII

Blood Sugar and Acetone Bodies, lLiver Glycogen
and 141k Production for ESMERALDA

_ Blood Blood Liver Milk L per cent
Date ., Sugar .Acetone Bodies, Glyscogen. Mlk ., Fat . PCM
36/100 ml  ¥g/100 m} per cent (1bs) per cent (1bs)

8= L=18 L3.2L 2.84
8~11 16.00 2.70
19 k7.6L - 2.67
20 3.24
25 3.33 3.28 _
27 0.91 2.55 h7.9 5.7 60.1
23 m;; hné kﬁol
29 51.0 k.3 53.3
30 37.5h 9.25 k7.2 s.1 £5.0
31 50.0 4.8 86.0
9= 1 h6.1 5.5 56.5
2 b8 .8 $.1 56.9
3 29.00 16.59 h8.1 5.3 57.5
k k8.8 h.6 £3.2
5 k7.8 g.1 55.7
[3 L8.3 k.8 Sh.1
1 hé.34 8.87 h3.k 4.7 h8.0
8 hStz 5.2 5303
9 1.58
10 3L4.69 11.60 h1.7 5.3 k9.8
1 | 3.k 52 50.6
17 36.50 5.57 51.8 L.6 56.5
22 40.91 £.05

Calved § - 26 - 48



TABLE XXIX

Blood 3ugar and Acetone Bodies, Liver Glycogen

and ¥ilk Production for RUBY

105

Bleod K.eod Liver ~ Milk L per cent
Date . Sugar .Acetone Bodles. Glycogen. .Mlk . Pat .  POM
Mg/100 ml  ¥g/100 ml per cent -(1lbs) per esnt  (1bs)
12"" ?"h& h&.&? 3003 -
12-1) h9.45 1.7% -
18 bh.53 1.57 25.0 4.0 25.0
19 31.3 6.0 h0.7
20 29.9 5.1 34.8
2 L0.65 9.62 34.7 S.k k2.0
22 35.6 8.8 L5.2
gh hl.ﬁ 5'? 5205
28 3. .
31 36.62 k8.1 k.5 51.7
1"' 3-"9 uow 8.16
1- L 2.81
5 £0.5 L.6 55.0
10 hS.hh 6.50
12 , $3.1 4.5 57.1
13 35.55 3.9,
17 37.18
19 §5.8 5.5 68.h
2} 37.68
26 58.8 5.3 70.3
2~ 849 42.23

Calved 12 - 18 - L8



Blood Sugar and Acetons Bodies, Liver Glycogen
and Milk Production for ANXIETY

TABLE XXX

106

Blood Bloed liver M1k L per oent
Date . Sugar .Acetene Bodies. (lycogen. Iilk . Fat ., FCH
Mg/100 ml  1g/100 ml per cent (1bs) per cent (1bs)
3~3w hho’h
k= 6 bl 94 3.08
8 46.95 2,09 30.0 k.0 30.0
9 23.2 5.4 28.1
11 a9-8 503 350«6
12 38.59 h.69 29.0 S.h 352
13 31.h8 313 k.7 3L.6
1 29.8 5.9 38.3
15 38.85 34.3 5.6 4245
19 kk.9h 5.37 35.1 5.6 h3.8
20 L.20 35.5 5.2 k1.9
21 36.5 5.3 k3.6
e2 35.6 h.9 Lo.h
23 L2,k L.50
26 Lh.h3 7.k0
27 .6 h.6 k5.3
5“' 6"}‘9 h? -’9 hva7 kcul 509 5105
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TABLE XXXI

Blood Sugar and Acetone Bodies, Liver Glycegen
and Milk Produstion fer VIRGINIA

Bloed Blood Liver M1k L per cent
Date . Sugar .Acetone Bodies, Glycogen. Milk ., PFat FCM
Mg/100 ml  Mg/100 m) per cent (lbas) per cent (lbs)

3~30-49 Lh9.51

b= 6~h9 hé.46

b=13 hé.72 | |
19 wF” 21'7 ha? 21“0
21 23.6 5.5 28.8
a2 22.} 5.3 26.8
23 ko.62 2.67 22.8 5.5 29.9
2% | ©B7 58 301
26 36.31 7.88 26.3 5.8 33.4
27 26.0 5.0 29.9
29 2.92 25.6 5.5 3.4
30 39.86 ‘

- kel | 28.0 5.0 32.2

3 50.27 3.60 |

11 o 27.3 .9 31.0
1 ks, 70

Colved L ~ 16 - L9
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TABLE XXX1I

Blood Sugaer and Acetone Bodies, Liver Glycogen
and Milk Production for CANARY

Blood Blood liver Milk b per cent
Date . Sugar .Acetone Bodies., Glyvogen. Milk . Fat . FCM
¥g/100 ml  Ng/100 ml per cent (lba) per cent (1bs)

5= L=by : 2.2h

6 L2.66 2.55

12 m 015 2 078 .

18 ké.72 :

20 w :

21 h8.19 16.9 bl 17.2

25 16.5 S.2 19.5

26 17.8 L.7 19.7

n 32.75 5.57 23.0 k.6 25.1
3 32,75 6.38 1.6 21.3 h.6 23.2
L 36.05 L
8 45.70 7.k 4.0 27.k

18 30.h 3.8 29.5

Calved 5 =~ 20 - k9



TABLE XXXIII

Analyses and Caloulated Digestible Nutrients of Feeds

Feeds 4 Analyses Nutrients
Protein . . _ Nitregen Digest~
(¥X 6.25) Fat . Fiber Ash free  lMoig- TDN dible
Extract ture Protein
] £ £ . % x 2 z
Concentrate - ; - :

Medium 1k.39 5.7 9.k  5.21 57.51 8.01 77.08 10.9%
Concentrate o ‘

Low A 10.49 6.00 6.6 L.70 63.08 9.06 79.28 7.84
Congcentrate .

Low B 10,46 5.39  7.53 L.31  66.03 8.64 81.13 7.82
Congentrate

Low C 12,33 7.7 5.75 - 5.08 60.10 9.7 79.91 9.22
Congentrate : ,
Concentrate . .

High B 23,56 6.1h 9.26 6.77 U5.81 8.76 75.76 18.6)
Concentrate

High C 20,88 5.55 8.4 6.28 851.27 7.99 75.0@ 16.49
Timothy

Hay 1 7.5 1.k8 38.26 5.07 .07 6.60 50.50 3.32
Timothy »

Hay 2 6.99 1.83 35.06 5.k Lh.27 6.62 50.83 3.1k
Corn Silage 18.7 1.3
Citrus Pulp 74.8 2.8
Alfalfa Leaf Meal 7.3 15.3
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TABLE XXXV

Feeds and Total Digestible Hutrients Fed to ADVENTURESS

Per cent Timo~
DN TDN TDN Require~ Concen~ thy Timothy Corn Ciltrus
D a t e .,Required.to be.Consumed. ments trate . Hay .Hay re- Silage Pulp
Ped Consumed. Fed Fed fused . Fed . Fed
(lbs) (1bs) (1bs) (1bs) (1bs) (lbs) (1bs) (1bs)

2-11 15.85 22.29 22.01 138.8 7.4 10,0 0.8 21.0

18 15.34 21,7 21,67 1.3 158 1.0 - 210
.25 15,72 22.00 21.79 138.6 6.k 11.00 0.6 21.0
3= b 14,70 20.57  19.7% 1343 1h.6 11.0 2,00 21.0
2} 15.35 21,53 21.67 1.2 15.8 1.0 - 21,0
31 14.79 20,70 20.48 138.L, 146 1.0 0,7 22,0
4= 8 1h.29 25,72 25.09 175.6 21.0 11.0 1.5 22.0
28 15.64 28.15 23.09 1.6  18.0 11.0 1.3 23.0
5- 5 15.34 27.& 22,95 1.5 ' 18.0 1.0 1.5 23,0
512 15.50 23.25 22.60 15.6. 17.6 11.0 1.7 23.0
26 17.04 25.82 25.12 7.6 »o.m 11.0° 1.5 23.0
23 9.51 19.02 17.99 189.1 1.2 12.0 2.6 240
; v-g “Wo“@ gv& H@Qo.ﬂ u.”.» M.MOQ w-m ”roo
21 9.80 19.61 18.60 189.7 12.0 12,0 3.4 2h.0
28 9.70 19.k0 18.15 187.1 11.8 12,0 2.9 24.0
8~1 6.06
M Hmtww qu mcﬂo WWA.N Qo@ Q.Q hat HN.G
w M..@-S 0.? ao@” wmow ”oo &co - p».c
L 17.80 6.23 6.36  35.7 1.k 6.0 - L.o 2.0
@ H.@.H.N atww @imq wm.a H-u@ aoe ol Wuo
7 18.60 6.51 6.1 35.8 1.8 6.0 3.0
8 18.28 6.38 6.51  35.6 1.6 6.0 3.0
W Haouw moqp m.g w&ou. o.m ng W.c
10 p@.mﬂ morﬁ &os WQQO “'a ﬁ.@ woo
11 16,73 $5.86 6.0  35.9 1.6 5.0 3.0
12 16.03 5.6 5.70  35.5 ‘1.2 5.0 3.0
13 15.03 5.26 5.0  35.9 0.8 5.0 3.0
1k 16,06 5.6 L6 291 1.2 5.0 3.0
15 15.15  5.30 k.6h  30.6 0.8 5.0 3.0
16 4.2 1h.0R 13,17 93k 12.0 5.0 3.0
19 16.34  16.34  15.79 96.6 10.0 9.0 5.0



TON

Per oent

112

TABIE XXXV, Cont'd

Timo-

TDN Foti] Require~ Cencen~ thy Timothy Corn Citrus

D ate.Required.to be.Consumed. ments

trate . Hay Hay re~ Silage PFulp

Fed 2mmeuasd Fed Fod fused Fed Fed
| (1be) (lbs) (1bs) (1bs) (1ve) (1bs) (lbs) (1lbe)
8-20-48 17.00 -17.00 1S.9k 93.7 108 9.0 5.0
8-2% 17.95 17.95 17.05 949 12,0 9.0 5.0

17963 17‘58 99'7 uné 909 5.0

9= 1-i8 17.63

Fed one pemd ct dohydnud alfalfa leaf
msal per day beginning 8-19-48.

ADVENTURESS started 2-h-i8 at 140 per oent
of requirements for uinuameo and

production.
Dry &=16=-48



TABLE XXXVI 113

Feeds and Total Digestible Hutrients Fed to BONTY

e cent ‘maw-
TON ThH TDR Require~ Congen~ thy Timothy Corn Citrus
D a ¢ e.Requived.to be.Consumed, wents trate Hay Hay re- Silage Pulp
Fed Congsumed. Fed Fed fused Ped Fed
(1bs) (Ibs) (lve) (1be) (1bs) (lbs) (lbs) (1bs)
3-10-8 18.04 25.25 25.50 W13 WL RO - 24.0
3"'1? 300W ﬁﬁ ow 28 .28 m¢9 2’ .0 12 .0 ak(

2k 19. 2734 269k 137.6 22.0 1,0 1.1 240
k" 8 17 o% 33 .86 23 .‘0 1390 ~;; 11 -6 12 .9 606 ﬂz.ﬂ
L=1k 16.92 23.8 2301 k.7 172 .0 = 25.0

21 17 ng zhols 23 HYS 13? o?‘ 18 O 12.0 ) ~3 2&.6

28 16.93 @3.70 23,36 138.1 7.2 12.0 0.8 24.0
5= 5 16.37 «2.91 .7 8.7 6.2 12,0 0.6 2.0
5*12 16.“ 2&032 33 0?3 1&&9 13 N+ 12 09 oh 2&.0

26 13.78 20.67 19.89 k.3 134 12.0 1.9 2L.0
6~2 1189 17.8f 1.3 1465 9.8 12,0 1.3 2L.0
69 10,00 15,00  1k.97 Us5.5 6.2 12,0 3.5 2ho0

16 10.09 15.13 1L.66 18.3 5.2 13.0 3.8 28,0

23 10,10 15.16 14.87 7. 5.2 13.0 1.3 26,0

30 10,33 15.50 15,35 8.8 5.8 13.0 1.1 26,0
?" T 16;3& 15 051 15-31 m .G 5 oa u .0 1;2 26*3
7=k 10.78 16,17 16.53 153.3 66 1.0 1.1 26,0

28 1071 21, 0.2 1859 13.2 13,0 31 26,0
8=k 1083 21.67 2‘3.32 187.8 1.6 13.0 3.2 k.0 3.0
6 10.&3 21 o& 200 1&8 .h 13.2 13 QQ 2 05 - ? .0

11 10.82 21,64 20.60 1905 13.0 13.0 2.5 7.0
w latw 21 d?’ aim 193 !s 13!3 u 'Q 2 1-9 7 .9
9"‘ 1 10;9? 21 nﬂl 20.3& us .3 u uk u ‘0 3 05 7 .0
8 10,91 21.83 20,31 1861 13.2 12.0 2.h 7.0

13 23 .37 3 n17 8 cm 35 03 3»2 6.G - 3 .G
1) 19.89 6.96 7.1k 3.8 2.h 6.0 1.0 3.0
15 21 93? 1 0&& 8-11 3?09 3 00 600 - 3.9
Ié 19.51 6‘83 7065 ”02 2qh 609 - BQQ
17 29.0? ? iﬁ 1 -65 33 01 2 -h 600 - JQQ
1B 1982 65k 7.8 B 24 60 - 3.0
20 1979 693 7.68 386 24 6.0 3.0
22 1891 6. 7.3 B8 2.0 6.0 3.0
23 18.17 6.16 6.8 35.7 2.0 6.0 3.0
2k 18.67 18.67 18.48 9.0 10.2 12.0 1.7 6.0
29 19‘52 .52 19‘33 ”.Q 1102 méo 619 6CQ
10-6 21,3 n.,;h 2157 100.0 13.6 1.0 0.8 6.0

rwmmmmmua‘mm.mmmaymmw
B-19=48, BOUINTY started )=10-i8 at 1LO per ocemt of requirements
for maintenance and production. Ory 6~9=i8. 200 per osnt
feeding began T=21-48,
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TABLE XXXVIII, cont'd

Timo-
TDH TDN TDN  Require~ Cencen- thy Timethy Corm Citrus
D ate ,Required.to be.Consumed, ments trate Hay Hay Silage Pulp

Fed Consumed Fed Fed Refused Fed Fed
(lbs) (ivs) (1lbs) (per cent) (lbs) (1lbs) (1bs) (1bs) (1ba)
@fw.@!wv@ ﬁrouw WW-W& Hm .3 3 Qm Hﬁsa HH QQ H»ﬂ @so
20 23.80 19.04 18.26 78.8 1.k 11,0 1.2 6.0
25 2h.2  2h W2  24.)5 98.6 18.2 11.0 3.6 6.0

9- 1-k8 23.89 23.89 2371 . 99.2 17.6 1.0 6. 6.0

Fed one pound of dehydrated alfalfa leaf meal
_ per day begimning B-19=-h8.

FAITH started 2-11~-48 at 140 per cent of

requiremsnts for maintenange
and production,

Dry &~23-48
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TABLE XXXIX

Feeds and Total Digestible Nutrienta Fed to PEGQAY

Timo-
DN TDN TDE  Require~ Concen- thy Timothy Corn Citrus
D ates .Required.to be.Consumed, ments trate Hay Hay Silage Pulp
Fed Consumad., Ted Fed Roefused Fed Fed
(1bs) (Ivs) (1lbs) (per cent) (ibs) (1bs) (1bs) (1lbs) (lbs)

7 14,25 19,95 19.L8  136.7 1k.6 10.0 1 20,0
16 14.63 2049 19.96 136.k 15.4 10.0 A 2000
23 15,10 20.91 20.29  134.h 16,0 10.0 . 20.0
30 15,55 21,76 20.71  133.2 17.0 10.0 .5 20,0
1h 15,06 20.94 20,51 138.2 16.0 10.0 2 20,0
21 1h.48 20.35 19.66  135.8 15.2 10.0 . 20.0
28 14,75 20,76 19.15 129.8  14.0 10.0 L6 22,0
8~ L 13.95 1%.94 18.67 133.8 13.0 10.0 A 1k.0o 2.
11 14.81 20.82 20,56 138.8 12.6 10.0 - .

-

18 16,41 22,39 21.7% 132.3 148 9.0
25 16.56 21.62 22.57 136.3 16.8 10.0
9~ 1 15,43 21.46 29.42 137.1  15.2 10.0
8 1h,12 20.19 19.99 1ki.6 15.0 10.0

22 12,57 18.73 18.L%  1k6.6 13.4 0.0
29 11,62 17.82 17.96 15h.6 11.6 10.0
10~ 6~48 8.8L 17.69 15.37 196.5  10.2 10.0
13 $.13 18.26 1B.07 197.8 11.0 10.0
20 9.10 18,20 17.9k 197.1 11.0 10.0
27 9.33 18.65 17.65  189.2 11.k 10.0
17 9.59 19,18 19.31 201.4 12.0 0.0
24 9.68 19.35 19.47 201.1  12.2 1C.0
30 1k.9h 10.h% 10.70 71.6 0.8 10,0

-
-

NE=1O 1 PO On OO0 0 O - O 08 RONRNA R B
- » - » - *

L
.

M OO OQO O M Rt 1 b
*

*
-

*

MO O\O\Q?\O\QQ\O\O\O"G’«O\G\&O\N
COOCO0OCOLCCO QOOVOOOLOOCLLUOOOCOC

12~ 1 15.11 10,87 10.68 70.7 0.8 10.0 .
2 18.52 12,96 12.96 70.0 3.8 10.0 .

7 18.85 15.08 15.31 B1.2 6.8 10.0 .

8 18,37 1L.70 15.00 81.6 6.4 1lo.0 .

9 18.48 1Lk.78 15,01 81.2 é.h 10,0 .

10 18,54 1h.83 15.00 80.9 6.4 10.0 .

15 18.67 18.87 19.00 100.7 11.6 10,0 .

22 20,78 20.78 21.L9 103.4 14.8 10.0 .

Fed one pound of dehydrated alfalfa leaf meal per day
beginning 8«19~48. FPEGGY started 6~2~48 at 170 per
cent of requirements for maintenance, pluss 100 per
cent of requirements for production.

Dry 10=-6-48
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TABLE XLII 120

Feeds and Tota) Digestible Nutrients Fed to PATIENCE

Per cent Timo-
TDN TDN TDR Require~ Congcen~ thy Timothy Cern Citrus
Dat e .Required.To be.Consumed. ments . trate . Hay .Hay re- 3Silage Pulp

Fed Consumed Fed Fed fused Fed Fed
{l1bs) {(Ibs) (1bs) (1bs) {(1bs) (1bs) (lbs) (lbs)
T=14=-48 15,28 21.36 20.40 13k.k 15.2 11.0 - 22,0
21 1k.76 20.90 21.09 1k2.9 1.8 11.0 22.0
28 15.51 21.29 22.27 13.6 15.4h 1.0 22.0

1&-0

-

L]

8~ & 15.83 21.57 22,0 1.7 15.6 11.0
11 17.04 23.31 23,9 140.7 15.2 11.0
18 17.07  23.29 23.47 137.5 16.2 10.0
25 16,25 22.26 22,56 138.8 17.h 10.0

8 16.h6 22.94 22.75 138.2 17.4 10.0
22 7.5 23.90 23.92 137.1 168 10.0

10~ 6 17.42  23.94 23,76 136.,4 16.h 10.0
13 16,53 23.00 23.03 1Lko.2 18.0 10.0
20 16.32 22.85 23.0h 1.2 16.8 1.0

LI
- e & a

- .

-
-

OO0 0000 OO0 QOO QCOOO

OHENO OMEE NHHE oNNOO 00
EHOMY BN ® CONN OEM-NON MW
WO OO OOOOR gpgmmmmw

a7 9.5 18.89 19.33 204.6 n.k 1.0 .
11~ 3 9.79 19.57 19.71 201.3 1.k 11.0 . .
10 9.79 19.57 18.40 187.9 12.4 11.0 . .
17 9.37 19.h6 17.80 1%8.9 12.2 1.0 1. .
2k 9.79 19.57 18.57 189.6 12.4 11.0 .
12"’ 1 9 07? 19 'Sh 18 0h9 189 .2 12 Oh 11.0 ) v
8 9.0 18.81 18.16 193.2 n.h 1.0 . .

15 9“‘& 19089 m:&‘ 197'5 unh nwo .
22 9.41 18.82 18.88 200.6 11.4 12.0 .
2k 17.21 6.02 6.25 36.3 1.2 6.0 .

i 10.79

Fed ocne pound of dehydrated alfalfa leaf
meal per day beginning 8 -~ 19 - LB,

Started 7 - 1L = L8 at 170 per cent of
requirements for maintenanee plus 100
per cent of requirements for produstion.

Dry 10 - 27 - 4B
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TABLE XLIV

Feeds and Total Digestible Nutrients Fed to MELANIE

Timo-

122

TDN TDN TN  Require~ Conecen- thy Timothy Citrus

Date .Required.To be.Consumed. ments . trate . Hay Hay re- FPulp
Fed Consumed Fed Fed fused Fed

{lbs) (1lbs) (1bs) Per cent (1bs) (lbs) (1bs) (1bs)
9«-11-48 19.L47 27.11 26.7h 137.3 9.4k 13.0 l.1 7.0
22 19.87 27.38 27.39 137.8 19.8 13.0 0.k 7.9
29 19.28 26.8 28.0R 1h5.3 20.6 13.0 0.h 7.0
10~ 6 20,37 27.99 28.88 1.7 22,0 13.0 0.8 7.0
13 19.34 27.1h  28.hh  147.6 21.0 13,0 0.2 7.0
20 19.28 27.07 28.28 1L6.7 20.8 13.0 0.2 7.0
27 19 ‘91 27 088 29 015 méth 21 -8 13 00 - 7 .0
11-10 19.03 27,16 28.54 149.9 21,0 13.0 7.0
17 18.86 27.13 28.54 151.3 21.0 13.0 7.0
24 19.11  27.50 28.8h4 150.9 21.h 13.0 T.0
12-1 16,75 25,30 27.0h 160.9 18,k 1hL.0 7.0
8 15.47 2426 28,12 161.h 19.8 14.0 7.0
15 .03 22,40 26.31  181.7 16.8 15.0 7.0
22 13.90 23.04h 26.57 182.3 16.8 16.0 8.0
12 13.h6 26.92 30,01 223.h 22,2 16.0 3.6 8.0
19 13.7h  27.47 29.50 21h.7 23,2 16,0 6.2 8.0
26 13,70 27.11  30.29 221.) 23.0 16.0 k.L 8.0
2 - 9 1’40% 280@ 30o67 218.‘1 2ho° 16.0 502 8.0
16 1.1 28.27 29.46 208.3 k.2 16.0 8.0 8.0
23 14.26 28.51 29.47 206.7 2h.6 16.0 8.6 8.0
3 - 2 11&.33 28.65 29063 206.8 2‘302 1600 816 8.0
9 14,38 28.77 31.1%9 216.9 eh.2 16.0 5.5 8.0
14 28,09 9.63 11.12 39.6 3.k 8.0 L.0
15 29,84 10.k4 10.21 3k.2 k.2 8.0 4.0
16 30,01 10.50 10.85 36.2 k.2 8.0 L.0
17 31.98 11.19 10.:1 34.1 5.2 8.0 k.0
18 32,29 11.30 11.72 36.3 5.k 8.0 4.0
19 32,99 11.5h 11.88 36,0 5.6 8.0 L.0
20 32,48 11.37 12,04 37.1 5.6 8.0 L.O
21 3415  11.96 12,04 35.3 6.2 8.0 L.0
22 32.6 1. 11.86 36.4 S.h 2.0 k.0
23 32,10 32,10 19.64 61.2 11.8 15,0 6.0 8.0
30 31,33 31.33 21.0@ 67.1 11.8 15,0 3.3 8.0
h hod 6 a7013 27013 21052 79v3 11.8 lh.O 1.3 8.0
13 27.659 26.69 27.39 98.8 19.0 14.0 0.6 8.0

Fed one pound of dehydrated alfalfa leaf meal per day
until 122248 and after 3-2-49,
at 170 per cent of reqQuirements for maintenance plus
100 per cent of requirements for production
Dry 1-5-49, 200 per cenit; feeding beginning
1-12-49

MELANIE started 9-11-48
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TABLE XLVI
Feeds and Total Digestible Nutrients Fed to DORCAS
Per gent Timo-

TDN TDR TDN Require- Concen- thy Timothy Corn C(itrus
Date .Required.To be.Consumed. ments . trate . Hay Hay re~ Silage Pulp

Fed Consumed Fed Fed fused Fed Fed
(1bs) (1bs) (1bs) (1bs) (1bs) (1lbe) (1lbs) (1bs)

2- 4 21.99 30.79 30.76 139.8 242 140 O.h 28.0.
1 21.95 30.73 30.9% 140.8  24.0 140 0.2 29.0
Ha ﬂu.-ﬂc NOQUN UO.@Q %.N ”N.@ Uumeo - NW.O
25 21.87 30.62 30.2% 138.3 23.2 15.0 29.0
3L 21.2 29.99 307  140.8 2.4 15.0 1.7 29.0
10 22.50 31.05 30.99 13%9.2 23,4 15.0 0.5 30.0
17 21.93 30.70 30.90 140.8 23,0 15,0 30.0
2L 21.17 29.64 29.82 140.8 21.6 15.0 30,0
31 21.56 38.80 37.7h 175.0 33.h 15.0 1.5 30.0
k-8 20.7h  37.34 33.21 180.1 26.0 15.0 30.0
21 20.90 37.61 33.06 1%8.2 26.0 15.0 0.7 31.0
28 21.98 39.85 33.1L 150.8 26.0 15.0 0.5 31.0
S= 5 20.67 37.21 31.58 152.,7 26.0 15.0 0.6 31.0
12 19.2L, 28.86 28.44 147.8 24,.0 15.0 1.3 31.0
19 19.28 29.92 28.23 146.h 204 15.0 1.7 31.0
26 12.10 24.20 2431 201.0 15.0 15.0 1.9 31.0
6~ 2 12.58 25.16 25.20 202.9 16.0 15.0 1.7 31.0
9 12.58 25.16 24.91 200.6 16.0 15.0 2.2 32.0
16 12.k6 24.91 25.20 202.1 15,0 16.0 2.5 32.0
23 12.40 24.80 2L.29 197.9 148 16.0 3.0 32.0
30 12.34 24L.68 2L.79 20L.0 1L.6 16.0 1.7 32.0
T= 2 13.98  9.79 10.07 72.1 1.6 10.0 - 27.0
3 16,71 11,70 12.08 72,2 L.y 7.0 27.0

k 6.7 1.6 12.08 72,0 LKL4 7.0 27.0

g 20,20 14.1bh  1k.62  72.2 7.6 1.0 27.0

6 20.82 14.56 15.10 72.4 8.2 7.0 27.0

i 17.93 12.55 13.00 72.4 5.8 7.0 26.0

8 19.47 15.57 16.17  B83.1 9.8 7.0 26.0

9 17.89  1k.31  1k.75 82.3 8.0 7.0 26.0

10 17.9% 1k.35 1h.91  83.0 8.2 7.0 26.0
11 17.91  1k.33 k.91 83.1 8.2 7.0 26.0
12 17.77  14.22  1h.75  82.9 8,0 7.0 26.0
13 18.07 1h.k6 1kh.91 82.1 8.2 7.0 26.0
1k 17.90 1k.32 1h.91  83.2 8.2 7.0 26.0
15 18.30 14.64 15.23 83.1 8.6 1.0 26,0
16 17.05 17.7h 18,19 108.L 9.4 12.0 26.0
23 17.39 17.39 17.75 107.0 9.0 12,0 26.0
30 18,23 18.23 18.39 100.8 9.8 12.0 26.0

DORCAS started 1 - 28 - 18 at 1LO per cent of
requirements for maintenance and production.

Dry 5 - 26 - |48
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TABLE XLVII

Feeds and Total Digestible Nutrients Fed to ACACIA
Per csnt Timo~

TOK TOR TD Require- Concen~ thy Timothy Corn C(itrus
Date .Required.To be.Consumed. wments .trete Hay Hay re- Silage Pulp

Fed Consumed Ped Fed fused Fed Fed

(lbs) (lba) (1be) (lbs} (1vs) (1lbs) (1lbs) (1lbs)
3« =48 1847 25.85 25,95 140.6 23.2 9.0 - 22.0
10 20,09 28.10 25.06 12L4.7 22.0 9.0 2.0

17 19.37 21.12 2h.51 1265 2.0 9.0 1.1 2.0
eh 17.67 2h.7h 2419 1368 2.8 9.0 1.k 22.0
n 18.85 26.39 23.86 126.5 22,0 9.0 2.k 2.0
h- 8 17.92 25.07 2L.h9 136.6 22.2 9.0 1.k 22.0
1k 18.62 25.97 6.  139.7 22.6 10.0 1.7 22.0
21 17.89 25.04 23.77 132.8 2.4 0.0 2.6 2.0
28 - 18.,2 @5.79 2.2 1238 20,0 0.0 2.4 22.0
“’ W ﬂ” 08 g.ﬂm gos Eom ”Q!Q gt@ N ‘w n” 0
12 17.43 26,15 25.18 1h.h 23,0 0.0 2.3 22,0
19 16,55 24.82 23,716 3.5 2.0 1w.0 2L 20.0
”m chg MU c@“ ”Namu Ecw “@ amﬂ H.aoe ” ow ”@oo
Gc& ga’ﬂ N.Wog EQQ Hm -Q H.Ouo ﬁ ow ”Q.Q

9 1k.36 21,5k 20.68 k.0 268 20,0 2.1 20.0
16 13.23 19.8%h 18.97 U3.bh 1k 10.0 2.1  20.0
23 12,89 19.8% 18.35 1.3 1.k 10.0 M w 22.0

30 12,13 1934 17.36 3.3 12,2 10,0 . 22.0
=17 8.8 16.96 16.93 198.8 10.8 10.0 2.0 22.0
1k 8.6, 217.28 17.86 203.k 1.2 10.0 1.k 22.0
21 8.80 17.59 18.06 205.k, 1.2 10.0 1.3 22.0
28 8.87 17.15 16,64 1%h.2 WL 1.0 2.9 22,0
@..._ r @aﬂ% Hﬂ um@ a.ﬂ cg gcﬂ H.u.-g FH.Q ”nw go@ N:Q
11 8.73 17.46 1686 193.2 10,2 1.0 2.9 6.0
18 8.89 17.718 16.83 189.k 10,k 10.0 0.7 6.0
23 16.59 1.6 12,08 71.8 3.k 200 5.0
2k 1602 1.288 1.75 727 3.0 10.0 5.0
2% 19.84 13.89 14.51 73.06 6.4 10,0 5.0
26 17.22 12.06 1.1 69.0 L0 10.0 1.3 5.0
27 21.38 1h.96  15.1k 70.1 7.8 10,0 1.0 5.0
28 12 13.4 w.& 70,2 6.0 10.0 1.0 5.0
29 2164 1751 17.7% 619 1.0 10.0 1.0 5.0
30 193 15.53 15.6h 80k 8.6 10.0 1.3 5.0
)} 20.91 16.73 16.32 76.0 10.0 10.0 1.0 5.0
9= 1 no-wm V?we 16.83 82.5 9.6 10.0 5 5.0
2 19.68, 1S.71 1627 82.2 8.8 10.0 .5 5.0
w M-.N on\ﬂ@ Nria u.m‘s gcﬂ ma_@ MQ-O M.cﬂ Wo@
wh glg len g.ﬂ@ mv-e Wo” ”Oco moa
5 19.80 19,60 18.72 9k.5 bk 10.0 k.5 5.0
8 20,29 20.29 20.54 101.2 15.0 10.0 9 5.0
Wlﬂm Pwnwm.M ”W -n—m NOO& Mvguﬂ gg@ ”Q..g Moo

Fed one pownd of dehydrated alfalfa
leal meal daily beginning B-19-L8.
ACACIA started 3=~h-UB at 1LO per cent
of requirements for maintenance and
produstien, Dry 7=7-i8.



126
TABLE XLVIII

Feeds and Total Digestible Nutrients Fed to POMONA

Per cent Timo=
TDN TDN TDN  Require~ Concen- thy Timothy Corn Citrus
D ate .Required.To be.Consumed. wments trate Hay Hay re- Silage Pulp

Fed ~ Consumed Fed Fed fused Fed Fed
(1bs) (1bs) (1lbs) (1bs) (1bs) (1bs) (1bs) (1lbs)
7-21-48 13.49 18.50 18.71  138.7 1ih.0 9.0 - 18,0
28 13.76 19.95 20,10 .146.0 15.8 9.0 - 18.0
8- L 1447 19.83 19.96 137.9 15.6 9.0 - 10,0 2.0
11 15‘65 20-33 2°v95 ' 133 08 16.h 990 - 500
18 13.90 19.31 18.70  134k.5 1k 8.0 1.k _ 5.0
25 - 14.27 19.h0 19.56 137.0 1.6 8.0 - 5.0
‘9“' 1 13005 18 .2& 18033 1}40.11 13.0 8.0 - 5.0
- 8 12.91 18.07 18,10 140.2 12.8 8.0 0.1 5.0
22 13.70 20,13 18.2% 133.2 15.6 8.0 0.1 5.0
29 13.35 18.83 19.10 1L3.0 1h.0 8.0 5.0
10-6 13.62 19.06 19.2% 1.3  1h.2? 8.0 5.0
13 13.28 18.78 19.10 143.8 1.0 8.0 5.0
20 1h.26 19.75 19.91  139.6 1k 8.0 £.0
27 " 8.09 16.1B 16,63  205.7 9.8 9.0 5.0
11-10 8.15 16.29 16.97 208.4 10.2 9.0 5,0
17 8.22 16.Lh 16.97 206.6 10.2 9.0 5.0
2k 8.5 16.90 17.13 eR.9 0.k 9.0 5.0
u" 1 8-52 17 toh 18-13 212o9 11.0 10.0 S.O
8 8.65 17.29 17.80 206.1 10.6 10.0 5.0
18 8.8 17.68 18.13 205.1 1.0 10.0 5.0
22 9.1 18.33 19.4,1  206.4 2.6 10.0 S.0
1= 3=49 16,40 11.48 11.88 72.3 3.0 11.0 5.0
N 19.3 13.60 1433 72.6 4.0 1.0 5.0
21.74 15.22 15,90 73.0 8.2 11.0 5.0
é 21.16 ' 14.81  15.57 3.4k 78 1.0 5.0
7 20.99 16,79 17.65 84.0 104 11.0 5.0
8 20.60 16.48 17.72 8L4.0 10.0 1.0 5.0
10 20.49 16.46 16.47 80.3 10.0 11.0 5.0
12 20.9h 16.75  16.2% 77.5 10,2 1.0 1.7 5.0
1k . 21.03 121.03  21.06 100.1 15.6 11.0 2.4 5.0
26 20.9 20.k9 20.70 101.0 1&.8 11.0 0.6 5.0

Fed one pound of dehydrated alfalfa leaf meal per day
from 8~19=48 until 12-22-48. POMONA started 7-21-L48
at 170 per cent of requirements for maintenance, plus
100 per cent of requirements
- for produstion.

Dry 10-27-48
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TABLE XLIX

Feeds and Total Digestible Nutrients Fed to CHARM

TDN TDN DN Require~ Concen~ Timothy Timothy
Date .Required. To be .Consumed. ments . trate Hay Hay
Fed Consumed Fed Fed Refused

(1bs) (1bs) (1bs) Per cent (1lbs) (1bs) (1bs)
2-16=49  17.70 17.70 18.51 104, 10,2 . 21.0 0.6

23 17.60 17.60 18.32 104.0 10.0 21.0 0.7

3"' 2 1? 0& 17 0& 13 062 10502 1002 20.0 Ooh

9 17.72  17.72 18.08 102.0 10.2 20,0 1.5

16 7.9 17.94 18.34 102.1 10k 20,0 -1
23 18.06 18.06 19.14 106.0 10.6 21.0

k“' 6 17 o’h 1? 09h 17 0% 1%.1 10 .k 21.0 0'3

7 23.70 16,36 17.34 74.1 9.6 1%9.0

8 20.20 1h.ah  1h.92 Th.S 6.6 19,0

9 23.92 16.75 17.82 Th.k 10.2 19.0
11 35 nél 1? 193‘ 19 010 7)"5 11«8 19 0
Y2 25,27 17.70 18.9k4 Th.9 11.6 19.0
13 23.83 19.07 20.22 84.8 13.2 19.0
1
19
20
27

1.0

2L.kh  19.55 20.67 8.5 13.8 19.0 1.0
2489 19.91 20.16 80.9 1k.hk 19.0 1.0
23,91 23.91 25.64 107.3  19.6 19.0 g.h
.9

22.83 22,83 23.23 101.8 18.2 19,0

, Fed cne pound of dsphydrated elfalfs leaf meal
<+ per day from 2«16«49 until L=~ 6~49 and from
Lh-21«h49 wntil L=27=4$

CHARM started 2-16-49 at 100
per cent of requirements



Feeda and Total Digestible Nutrients Fed to HILDA

TABIE L

TDN TDR TDN Require- Concen- Timothy Timothy
Date .,Required. To be .Consumed, ments trate Hay Hay
Fed Consumed Fed Fed Refused
(lvs) (lbs) (1bs) per eent (1bs) (1lbs) (1bs)
2-16+4% 13,10 13,10 13,31 100.6 9.2 13.0 1.3
23 13.16 13.16 13.02 98.9 9.2 13.0 1.9
3~ 2 13 025 13 -25 13 n73 103 & b4 -h 13.0 0.8
9 Dt}h H-Jh 13-&1 1@.5 9»& ‘ 13.0 lok
16. 13,39 13.39  13.35 99.7 gz.é' 13.6 1.8
k= 6 13.67  13.67 13.3F  97.6 10,0 13.0 2.8
13 13.77 13.77 .22 96.0 10.0 13.0 2.7
1 12.40 8.68 7.8 63.0 3.2 13.0 2.7
20 .92 10k 9.76 .4 5.6 13.0 2.0
31 lhnw 10.11 9*“ ﬁ5.1 5.2 ' uee 2 .0
® 13,96  11.17 10,58 7.6 6.6 12,0 1.7
23 15153 R.h? 11.82 76.2 8.2 12.0 203
35 15005 12-% 11-50 7605 708 RQO: 2—15
29 mnlh wum 13-!36 95.2 1091‘ 12;0 200
5“‘ h 111.3'4 lhcsh 11‘005 9800 10.8 12,{3 203

10,0

Fed one pound of dehydrated alfalfa leaf meal

per day except from L= &6~49 until L=19~i9

HILDA started 2-16~}9 at 100

per cent of requirements

128
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TABLE LI
Feeds and Total Digestible Nutrients Fed to MARTHA

Timo~
‘ TDN TDN TDN Require~ Concen~ thy Timothy Corn
Date .Required.To be.Consumed. ments trate Hay Hay re- Silage
Fed Consumed Fed Fed fused Fed
(1bs) (1bs) (1bs) Per acent (1bs) (lbs) (lbs) (lbs)

12-10-47 14.69 20,57 20.80 1.5 12.2 13,0 0.1 26.0
17  1kJdd 2017 20.23 40k 11.6  13.0 0.3 26.0

1- 7=48 15,08 21,12 21.3% .y 12.6 13.0 27.0
1 15.60 21.62 21.3h 136.7 12.6 13.0 27.0
21 15.26 21.36 21.50 1ko.8 12.8 13.0 27.0
28 14.68 20.%6 21.00 143.0 11.h4 1k.0 27.0

2~} 14.68 20.55 20.8L 1.8 1L 14.0 oy 28.0
11 .48 20,27 26.27 181k 18,2 1.0 28.0

18 15,11 27.19 27.08 179.2 18.8 15.0 0.8 29.0
25 15.50 27.91 26.81 1729 19.6 15.0 2.6 29,0
3- 1 15.37 27.67 27.78 180.7 19.2 15.0 0.4 30.0
10 14.90 26.83 25.83 173.3 18.0 15.0 2.1 30.0
17 14,71 26.47 25.88 1759 1T.h  15.0 2.0 3.0
2} 1,02 25,29 24.L5 174.3 15.2 16.0 2.2 31.0
n 12,39 22.30 20.50 165.h 11.4 16.0 L3 31.0
V.l m HNOH..N ”H 03 ”0.& P%n—ﬂ FOQG W@oa Wou. UH. ce
1k 12,36 22.24 1%.95 161.h 1.4 16,0 5.4 31.0
21 12.67 25.35 23.30 183.k  15:6 16.0 4.5 32,0
28 12.92 2%.84 23.50 181y 15.4 16.0 L3 33.0
12 13.19 26.38 23.la 1I77.h 16,0 17.0 6.2 33.0
19 13.29 26.58 23.k6 176.5 16.0 17.0 6.4 3k.O
26 13.45 26.90 23.69 176.1 16.h 17.0 6.7 34.0

b= 2 13.40  26.79 23.40 17h.6 16.2 17.9 7.0 34.0
9 13.20 26.3%9 23.16 175.k  15.8 17.0 3.8 3kL.0
?H.U H.w o—n” Qombm Qomu wm o—h Q ﬂ 00 - H@-O
i® 2h.32 8. 7.73 n.7 2.2 7.0 16.0
17 21.00 7.3% T.h5 35.h 1.2 7.0 16.0
18 25.63 8.97 9.15 35.7 3.k 7.0 16.0
19 24.83 8.69 7.68 30.% 2.0 7.0 1kL.0
20 2L.51 8.58 8.78 35.8 3.4 7.0 1h4.0
21 23.31 8.16 8.32 5.6 2.8 7.0 14.0
22 21,79 T.62 7.8% 36.0 2,2 7.0 14,0
23 21,15 7.0 7.55 35.6 1.8 7.0 1.0
24 20,98 7.33 7.58 36.0 1.8 7.0 14.0
25 20,60 7.22 7.3 35.8 1.6 7.0 14.0
26 19.23 6.73 6.93 36.0 1.0 7.0 1L.0
217 20,07 7.03 7.24 36.0 1.4 7.0 14.0
28 203k 7.2  7.24 35.5 1.4 7.0 14.0



Date ,Required.To be,lonsumed, wents

TDN TDN DN -

Fed
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TABLE LI, cont'd
Timo~

Require~ Concen~ thy Timothy Corn

trate Hay Hay re- Silage

Gonsumed Fed Fod fused Fed

(1pas) (1bs) {1be) per cemt (1lbs) (lbs) (lba) {1vs)
6-&9-&& 1866 7.32 7.24 3%a 1k 7.0 - 1.0
30 19.38  13.85 13.96 72.0 7.2 7.0 26.0
?"’ 7 16090 16.9° 1&.26 ahah 11.2 7-0 2636
8 16.91 16,91 16.% 98.6 1.4 7.0 26.0
21 .

15.67

- 15.66

99.9

9.k 7.0 26,0

MARTHA started 12 - 10 = L7 at
140 per cent of requiremsnts

Dry 3 - 24 = U8
200 per cent feeding began 4 -~ 21 ~ Lf
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TABLE LII

Feeds and Total Digestible Nutrients Fed to BETH
Per acent Timo=-

TDN TON TON Require- Conoen- thy Timothy Corn Citrus
D'ate .Required.To be.Consumed. ments trate Hay Hay re- Silage Pulp

Fed Consumed Fed Fed fused Fed Fed
(lbs) (1lbs) (1bs) (lbs) (1lbs) (lbs) (1bs) (lbs)
2-18-48 14.62 20.47 20.60 1408 17.6 8.0 - 16.0
25 13.90 19.46 19.38 139.h  16.2 8.0 0.3 16.0
3- 4 13.98 19.57 19.45 139.0° 16.2 8.0 0.1 16.0
10 13.63 19.09 19.17 140.6 158 8.0 16.0
24 13.76  19.28 ' 19.79 136.5 15.8 8.0 1.2 17.0
3 13.82 19.3F 19.05 137.8 158 8.0 0.7 17.0
ik 13.97 13.56 19.75 1.3 15.6 9.0 17.0
21 13.33 24,09 20.7h 155.6 18.0 9.0 1.7 17.0
28 14.93 26.88 20.81 139.3 18.0 9.0 1.9 18.0
G 5 .43 25,97 2a.k2 8. 18,0 9.0 0.7 18.0
12 13.17 20.95 20k 1k6.3 17.0 9.0 1.1 18,0
19 11‘.39 21-& 21091 lh6.9 17.8 9‘0 1-2 18'0
26 14,56 21.85 21.33 1h6.5 18.2 9.0 1.3 18.0
6= 2 14.29 21.44 20,99 146.8 17.8 9.0 1.1 18.0
9 14.30 21.k5 21.06 147.2 17.8 9.0 1.2 18.0
16 14.20 21.30 20.64 1ik5.3 17.6 9.0 1.7 18.0
23 14.08 21,11 20,30 1kh.2 17.2 9.0 1.3 18.0
30 7.5 15.11 13.86 183.5 94 9.0 1.9 18.0
" 1=7 7.1 1k.82 13.70 1848 9.2 9.0 1.9 18.0
1k 7.51 15.02 14,02 186.6 S$.4h 9.0 1.6 18.0
21 7.58 15.15 14.76 1948 12,0 9.0 1.0 18.0
26 7.60 15.22 14,17 186.2 12,0 9.0 2.1 18.0
8= U4 7.7 15.50 1445 186.4 10k 9.0 2.2 10.0 2.0
11 71\66 15033 1h|h7 macs 9:6 900 1.8 5'0
18 7.88 18.76 1k.60 185.3 10.2 8.0 0.7 5.0
29 13-89 6.26 6.91 38.6 2-2 500 3.0
21 15.89 5.6 5.4 3.0 1.4 LO 0.8 3.0
22 16.56 £.80 5.96 35.9 1.6 4.0 3.0
23 13.66  L4.78 k.93 36.0 0.2 L.O 3.0
2h 16.86 5.80 5.96 3.9 1.6 L.0 3.0
25 16,55 5.70 5.96 36.0 1.6 4.0 3.0
26 17.50  6.03  6.10 348 1.8 L.0 3.0
27 16.75 5.86 5.96 35.5 1.6 4.0 3.0
28 1S5k S 5.51 35.6 1.0 k.0 3.0
29 15.26 s.3h 5037 35'1 008 k.o 300
30 15.90 5.56 5.66 35.6 1.2 kL0 3.0
31 141k k95 9.99 70.6 6.4 6.0 1,0 3.0
9" 1 11‘.85 lh-as lhasa 97Q6 1 00 3.0 0.8 hto
8 16,8 16.48 15.82 96,0 12,0 8.0 0.6 4.0
15 17.31 17.31 17.35 100.2 1h.0 8.0 4.0

Fed one pound of dehydrated alfalfa leaf meal
per day beginning 5-19-48. BETH started
2~18=48 at 140 per cent of requirements,

Dry 6-30-L8
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TABLE LIV

Feeds and Total Digestible Hutrients Fed to ELINOR

Timo-
TDN TDN TDN  Require- Conecen- thy Timothy Citrus
Date ,Required. To be .Consumed. ments <trate Hay Hay  Pulp

Fed Consumed Fed Fed Refused Fed
(1bs) (1bs) {1bs) per cent (lbs) (1lbs) (1bs) (1bs)

10-27=48 19.83 26,54, 26,73 1419 21,0 11.0 0.1 6.0
17 20.69 26,84, 27.08 130.8 21.h 11.0
2k 21.27 27.81 28,00 131.6 22.6 1.0
8 19.67 26.23 26.46 134.5 20,6 11.0
15 19.92 26.68 26,26 1318 21.0 10,0
22 19.77 26.63 26.78 135.h 21.0 12.0
1“" 5““&9 19.57 26.33 26.& 136.9 20.6 12;0
12 18.33 25. 41  29.8) 139.3 19.h 12,0
19 18.7h 25.82 26.01  138.7 20.0 12,0
26 18.73 25.96 26.01 138.8 20.0 12,0
9 10,51 21.03 21.35 203.0 1L.2 12.0
16 10.70 21.41 21.80 203.6 14.8 12.0
23 10.98  21.96 22.41  204.0 15.6 12,0
9 1.5 23.17 23.31 2R.0 16.6 12,0 0.7
16 11.h3 22.85 22.86 200.,0 18.2 12,0
23 22,5, 7.89 8.02 35.5 4.0
2k 25.30 8.86 9.08 35.8
25 30.62 10.72 10.90 35.6
26 28.61 10.01  10.29 35.9
27 - 10,01  10.29 -
28 27.59 9.66 9.84 35.6
29 25 .85 9.05 9.23 35.7
30 268.03 9.81 9.99 35.6
31 25.21 §.82 2.0 36.0
=1 26.75  18.72 19.07 71.2
2 26.75 22.Th  22.92 85.6 11.
3 26.75  26.715  26.64 99.5 16.0 .
13 22,80 22.80 22.59 99.0 18.4
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Fed one pound of dehydrated alfalfa leaf meal per day
from 10=27-48 until 12-22-48, and from 3~2-49 until
3=16=h9. ELIKOR started 10-27-48 at 170 per cent
of reguirements for maintenance plus 100 percent

for production
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TABLE LV

Feeds and Total Digestible Nutrients Fed to BARBARA

Timo-

TDK TDH TDN Reguire- Concen=- thy Timothy Cltrus

D ate .Required, To be ,Consumed. ments trate Hay Hay Pulp
Fed Consumed Fed Fad Refused Fed

(1bs) (1bs) (1bs) per cent (1bs) (1bs) (1bs) (lbs)
. 10=-27=U8 16.57 21.75 21.96 132.5 16.4 10.0 5.0
11-10 18.3L 2L.14 2h.27 132.3 19.4 10,0 5.0
17 17.17 23.06 23,19 135.0 18.0 10,0 £.0
2l 16.35 22,18 22.)2 137.0 17.0 10.0 5.0
12- 1 17.33 22.43 23.66 136.5 18.6 10,0 5.0
8 16.92 22,8, 23,96 1.6 19.0 10.0 5.0
15 16.8L4 27.50 23.66 140.4k  18.6 10.0 5.0
22 17.91 23,74 25.L0 141.7 20,2 11.0 5.0
19 15.73  21.52 22,06 140.2 17.4 11.0 1.3 5.0
26 17.39 23.31 23,89 137.3 19.6 1.1.0 1.1 5.0
2-9 16.23 22,11 22.8¢9 141.0 18.2 11.0 0.9 £.0
16 15.91  21.71  22.70 2,7 17.8 11.0 0.7 5.0
23 16.59  22.56 23.67 142.7 19.0 1.0 0.6 5.0
3= 2 16,26 22,28 22.82 oy 17.8 11.0 0.4 5.0

9 8.35 16.70 17.3% 2071.7 10.6 10.0 - 5.0
16 8.51 17.02 17.8) 209.2 11.2 10,0 5.0
23 8.75 7.9 17.76 203.0 11.2 1.0 0. 5.0
k- 6 8.98 17.96 17.97 200.1 11.8 11.0 0.6 5.0
13 8.99 17.98 18.07 201,0 11.8 11.0 0.4 5.0
20 9‘11 18.22 19-07 209.3 12.2 1110 - 500
27 9.21  18.L3 17.36 88,4, 1.6 1.0 1.5 5.0
S- 5 21065 7058 7086 3603 3.1‘ S‘Q 3.0
6 21.19 7.6 7.86 37.0 3.4 5.0 3.0
7 19.17 6.7 6.80 35.h 2.0 5.0 3.0
9 22.% 70?3 7.86 35,!‘ 3.& 5.0 3‘0
10 21.09 7 3% 7.55 35.8 3.0 5.0 3.0
1 20.65 7.23 7.40 3%.8 2.8 5.0 3.0
12 21.93 7.68 7.86 35.8 3.4 5.0 3.0
13 20.87 7.30 T.70 36,8 2.8 5.0 3.0
1k 21.32  1L.92 13.28 6.3 6.8 10.0 2,2 6.0
15 21.32 21.32 19.80 92.8 18.h 10.0 - 6.0
18 21.33 21.33 19.80 2.8 15.4 10.0 6.0
16.6 10.0 6.0

25 22,24 2.2 @22.04 99.1

Fed one pound of dehydrated alfalfa leaf meal per day
except for periods from 10-27-48 to 12-22=48, and from
3=2=}9 to S=25=49

BARBARA started 10-27-L48 at 170 per cent of requirements
for maintenance plus 100 per scent of requiremsnts for
produstion
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TABLE LVI

Feeds and Total Digestible Nutrients Fed to DEE

Timo=~

TDN TDN TON  Require~ Concen~ thy Timothy Corn

Date .Required. To be .Consumed, ments <trate Hay Ray Silage
Fed Consumed Fed Pod Refused Fed
{1bs) (1ba) (1bs) per cent (1lbs) (1lbs) (lbs) (1bs)
1-1k=48 20.94 29.32 29.04 138.6 22,6 14.0 1.0 27.0
21 19.99 27.99 26.68 133.8 20.8 14.0 2.9 27.0
28 20.82 29.15 28.4L1 136,k 22.2 14.0 2.0 28.0
2- 4 20,64 28.89 28.31 137.1 21.6 4.0 1.7 29.0
11 20,06 28,07 2845 1l1.8 20.86 1h.O 1.0 28,0
18 19.L6 27.25 27.13 140.9 19.6 14.0 268.0
25 20,17 28.24 27.99 138.7 20.2 15.0 1.0 29.0
3= 4 19.8% 27.79 26,67 1343 19.6 15.0 2.8 29.0
10 19.21 26.99 25.67 133.6 138.2 15.0 3.1 30,0
17 18.06 32.56 31.13 172.h4 @25.4 15.0 3.2 30.0
2h 16.63 29.93 28.73 72,7 22.0 15,0 2.8 30,0
31 16.17 29.00 £26.66 164,.8 20.8 15.0 5.1 30.0
1k 1L.69 26.44 25.21 171.6 17.4 15.0 3.1 2.0
21 14.60 26.27 24.43 167.3 16.4 15.0 k.l 31.0
28 13.42 2L.16 23.63 176.0 13.8 15.0 1.8 3.0
W.l m H.Numﬂ , NN.QN wu.nww P%o@ HN-G HW-O Mom WH.G
12 12.42 24.84 21.98 176.9 15.0 16.0 5.7 3.0
19 12, 25.16 21.91 17h.1 154 16.0 6.5 31.0
26 12.89 25.78 22,60 175.3 16.h 16.0 6.6 31.0
é=~ 2 12.81 29.63 22.47 175.3 16.0 16.0 6.3 3.0
9 12.92 25.83 22.87 177.0 16,2 16.0 6.1 32.0
16 12,93 25.86 22.63 17h.9 16.2 16,0 6.6 IR0
”W HU.MW , ”@o?@ ww."ﬂ H-Nmo@ “@o@ H&oﬂ moﬂ W*.«oo
30 12,97 e5.9%  23.04 177.6 16 16.0 6.1 32.0
7= 3 16.75  11.73 11.73 70.0 Lk.O 7.0 28.0
h 16.49  11.54 11.58 70.2 3.8 7.0 28.0
s 19.35 13.5% 13.49 69.7 6.4 7.0 28,0
6 20,010  1L.00 13.93 9.6 1.0 1.0 28.0
7 21.27 14.89 2. 99.5 16.8 7.0 28.0
8 21.hh 15.00 1521 70.4 8.6 7.0 28.0
9 21.8k4 17.47 17.46 79.9 11.8 7.0 28.0
10 21.29 17.04 17.02 79.9 11.2 7.0 28.0
11 2.9 18.32 18.34 80.0 13.0 7.9 28.0
12 20.19 16.15 16.14 79.9 10,0 7.0 28,0
13 21.71 17.37 17.31 79.7 1.6 7.0 28.0
1L 21.94 17.57 17.61 80.2 12.0 7.0 28,0
15 21,85 17.47 17.46 79.8 11.8 7.0 28.0
16 21.1n 21.71 21.72 101.0 12.8 1L4.0 28.0
23 20.23 20.23 19.75 97.6 11.0 1L.0O 1.3 28.0

DEE started 1 = 1l ~ 48 at 14O per oent of
requirements for maintenance and production
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TABLE LVIII

Feeds and Total Digestible Nutrients Fed to RUBY

Timo=
TDN TDW TDK  Require-~ Concen- thy Timothy Corn Citrus
D a t e.Required.To be.Consumed, ments trate Hay Hay Silage FPulp
Fed Consumed Fed Fed Refugsed Fed Fed
(1bs) (1lbs) (1bs) Per cent (1lbs) (lbs) (1bs) (1lvs)(1lba)

T=h8 17.29 23.66 23.4,8 135.8 18.2 11.0 0.8 23.0

1h 18,32 2470 24,82 135.5 19.4 1.0 23,0

21 17.3h 23.78 23.90 137.8 18.2 1.0 23.0

28 17.71  2h.22 24.36 137.§ 18.8 11.0 23.0
8-k 17.16 23.65 23.93 139.k 18.2 11.0 - 15.0 2,

18 17.99 2h.39 24.34 135.3 18.8 10.0 O.h
25 17.67 2h.h8 24.60 129.2 18.2 1.0 _
9-1 19.27 25.65 26,15 135.6 20.2 11.0
8 17.87 2h4.Sh 2k.60 137.6 18.2 11.0.
22 17.10 2400 2k.15 1.2 17.6 11.0
29 16.7h 23.55 23.8F 142.3 17.2 11.0
10- 6 16,08 22.92 23.22 1h4k.3 164 11.0
13 16.39 23.36 23.53 143.5 168 11.0
20 15.77 22.%0 23.11  1h8.5 15.6 12.0
27 15.00 22.18 22,50 150.0 1k 12,0
11-10 10.65 21.30 22,1k 207.8 13.6 12,0
17 10.75 21.51 22.45 208.7 1k.0 12,0
24 10.98 ﬁ:ﬁ 22.90 208.4 1h.6 12,0
8 11.27 mm Sh 23.56 209.0 1k.8 13.0
15 11.36 wm 23.71 208.6 15.0 13.0
18 18.05 u_.. 1h.42 79.9 3.k 12,0
19 22.66 15.86 16.08 70.9 m 6 12.0
20 19.76 13.83 1hL.26 72,1 3.2 12,0
21 22.90 16.03 16.23 70.8 5.8 12,0
22 23.93 16,715 17.15 .6 7.0 13.0
2k 26,19 18.34 18.52 70.7 8.8 13.0
25 26,19 20,96 20.79 79.3 11.8 13.0
3n 25.h9 25.k9 25.72 100.8 18.0 13.0
12 27.h1 27.31 27.73 101.1 20.6 13.0
19 30.89 30.89 30.97 100.3 25.0 13.0 0.3
26 31.63 31.63 31.® 98.0 25.8 13.0 1.k

. - . * . A L] - - L] .

*® & @ » ¢ & & & » & s & 4 g

e B B B B R R R R e B R RN RS B B N W W N N N N 0 N s W
*
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Fed one pound of dehydrated alfalfa leaf meal per day
from 8~18«h8 until 12-22-48. RUBY started 7-7-L8
at 170 per cent of requirements for maintenance
plus 100 per cent for production



TABLE LIX

Feeds and Total Digestible Nutrients Fed to ANXIETY

138

TDN TDN TDN Require~ Concen~.Timothy.Timothy
Date .Required. To be .Consumed. ments . trate Hay Hay
Feod Gonsumed [ed Fed Refused
(lbs) (1bs) (1bs) per cent (lbs) (1lbs) (1bs)
23 13.71 13.71 12.97 9h.6 8.6 15.0 2.2
3~ 2 13.85 13.85 13.87 100.1 8.8 1L.0 0.7
9 13.8% 13.85 12,08 87.2 8.8 4.0 2.2
16 13.92 13.92  1hL.37 103.2 2.0 1.0 0.8
23 1h.a13 1h.13  1h.33 101.h 9.2 15.0 0.8
h" 6 lhczh K lhqﬁh lhom ”ch 9nk 15.0 1.3
8 17.03 11.92 11.68 é8.4L 7.6 13.0 -
9 16.57 11.60 11.35 R 7.2 13.0 -
11 - 18.99 13.29 11.95 2.9 9.4 13.0
13 18,85 13.19 11.96 63.h‘ 9.2 13.0
1& 20.% 1&.63 016 & 10:1}; ' 13 DQ. 1'1
15 21.%1 17.20 16.91 78.6 14.6 13.0
19 21.73 17.36 17.06 78.5 14.8 13,0
20 21,11 16.89 15.92 5.k 142 12,0 1.1
21 21,71 17.37 16.36 75.3 1h4.8 12.0
2 20.58 20.58 19.51 94.7 19.0 12.0 1.2
27 22,12 R2.06 99.7 .21.2 12,0

22.)2

Fed one pound of dahydrated ulfnifa leal meal
per day from 2-16-49 until 3-23~49 and from

L~21~49 wntil 5-

ANXIETY started 2«16-49 at 100
per cent of requiremsnts

L-k9.



TABLE 1LX

Feads and Total Digestible Nutrients Fed to VIROINIA

139

TDOR TD¥ TDN Require~ Congen~.Timothy.Timothy
Date ,Required. To be .Consumed. mente trate Hay Hay
Fed ., Consumed Fed Fed Refused
(1bs) {1vs) (1vs) Per cent (lbs) (lbs) (1lbs)
23 11,73 11.73  11.35 96,7 8.6 11.0 1.4
9 11.95 11.9% 11.59 96.9 9.0 11.0 1.5
16 12,00 12,00 11.61 9.7 8.k 11.0 1.5
23 120% 12005 11'99 99-5 a'h 12.0 1.6
b" 6 12.36 12026 11 o?h %07 808 1200 1&9
19 14.27 9.99 9.37 5.6 5.6 12.0
20 146 120,12 9.87 6.2 5.8 12.0 1.1
21 15.9h 11,16 10.91  68.h 7.2 12.0
22 15.19 12.15 11.31 ?7 07 8:& 11-0
23 15.5 12.kh 1201 77.8 8.8 11.0
2s 16,19 12.95 12.71  78.5 9.6 11.0
26 17.27 13.82 13.8 78.8 . 10.8 11.0
27 16,36  13.08 12,93 8.9 9.8 11.0 1.0
29 16,58  16.48  16.23 98.h 142  11.0
11 16.27 16.27 15.03 98.5 14.0 11.0
//.

Fed one pound of alfalfa leaf meal per day
except for period from 3=23-49 to L=21-49.

VIRGINIA started 2~16~L9 at
100 per cent of requiremsnts
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TABLE LXII

Weights of Expsrimental Animals

Weight Final Total Daily
Initial Final after Partu- fieight lLoss Loss
Kame . Height Welght Oain .Partu~ rition Post . Poast Poat
Prepartum, rition Loss .Partum Partum Partum
(1bs) (1ws) (1bs) (1bs) (1bs) (lbs) (1lba) (1bs)
VALENCIA 1000 1216 216 1087 129 983 108 7.3
ADVENTURESS 1050 1224 17h 1118 109 957 158 12,15
BOUNTY 1206 1377 171 1222 15§ 1070 152 15,20
BONITA 1263 1648 385 1492 156 1k 51 3.64
FAITH 1080 1365 285 1196 169 1179 17 1M
PEACY 968 1221 253 1100 121 1011 89 6.36
BUNNY 866 1108 239 960 18 834 126 10.50
REMEMBRANCE 1240 1504 264 1328 179 1186 139 12,64
PATIENCE 1112 1168 76 1030 158 987 k3  6.14
LAURA 1158 1481 323 1311 170 1164  1k7 1Lk.70
MELANIE 1377 1831 WSh 1575 256 1532 L3  L4.30
ARABELIA 162 1654 30 1483 171 1291 192 17.58
DORCAS 1380 1557 177 1360 197 1230 136 9.28
ACACIA 950 1122 172 997 125 966 31 2.21
POMONA 9oy 1188 284, 1000 188 %A 39 3.00
CHARM 112 1hh2 30 1283 159 1262 21 1.8
HILDA 88h 979 95 860 19 810 50 3.8%
MARTHA 1303 1701 398 1500 201 1323 177 11.80
BETH 820 994 174 896 98 790 106 9.6
LIZZIR W0 1122 212 1068 Sk 907 161 1h.64
ELINOR 1135 1433 298 1338 95 1139 199 19.90
BARBARA 045 1182 141 1094 88 9855 139 13.90
DRE 1368 163 269, 12 225 1372 Lo  2.86
ESMERALDA 1200 1488 268 1292 - 176 1260 32 2.28
RUBY 1150 13k 2BL 1224 210 1168 g9  h.S2
ANXIETY 988 1043 33 923/ 11y 91k 15 1.07
VIRGINIA Thh 8l 97 R i 756 Wy 3.38
CANARY 980 1096 116 936 160 B&2 W 5.29
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TABLE LXTIX

Average Blood Sugar and Acetane Body
levels Before and at Parturition

Heood Sugsr Blood Acetons Bodies
Nos of 7 Daye 7 Days
tion Cows Prepartum Parturition Prepartum  Parturition
L 5 M.Qx 51&31 2082 3005
2 n Ll 90 57.86 3.55 3.0
3 1 L7.3h 50,35 3.12 2.87

tion Treatment

L Fall fed 3 o k9 38,58  Lhah  Lh.67
L Fasted 3 34,78 25,43 20,00 34,08
? Full fed z k Eﬁ 36,88  37.99 12,96
2 Fastad ' n.u 23.32 26,26 225.55
3 Full fed 6 3963 39, Lo b0 52
3 Fasted L 30,30 20,78 19,83 3,0k
tion

1 Full fed 3 5.28 6,8 9466 789
1 Faded 3 8,23 17. 18,72 13.10
2 Full fed f 5400 6. TeT6 3.92
2 Fasted 11, 18,39 21,99 22,11
3 Pull fed é 7. 7,28 6,36 6,78
3 Fasted k T2 20,30 2498 10,88



TADLE IXVI

Analysis of Variance of Rlood Sugsr Levels
of A1l Cows Befare Parturition

Degress of Sun of Mean Souare ¥
Source of Variation Fresdom Squares
Rations 2 6Tk 3.3707 «291
Among Cowa 22 255,0850 L1.59k9
TABIE LXVII

Ansylsis of Varisnge of Hlood Sugar Levels
of Cows Fasted Postpariun

m of Sun of Mean
Soures of Variation . Seawds Square ¥
Rations 2 Comes el s
Among Cowa L 28 29,4000

Anzlysis of Varianes of Elood Sugsr Levels
of Cows Full Fed Postpartum

Degrees of Sum of Yean
Source of Variation Freodom Squares Square ¥
Rations 2 2.6989 1.3498 +038
Among Cows a ; o2 35.8207
Total 3 396,726



TABIE LIIX

Analyeis of Varisnee of Zlood Acetons BSody levels
of All Cows Before Parturition

Degrees of Sum of Yean
Source of Varistion Froedam Squares Square F
Rgtions H] 2,608 1,304 2,62
Total 22 12,5529
TABIE I1XX
Analysis of Variance of Hlood Acetons Body Ievels
of Fasted Cows After Parturition
Degrees of Bum of Mean
Source of Variatien Frooden Squares Square F
Rations 2 25,3282 12,6641 Cuh11
hnong Gow S _som2 30,78
Total 10 M.399%
TABIE LXXX
Analysis of Variance of Hlood Acetons Body levels
of Full Fed Cows After Parturition
I}W of Bom of Heanw .
Source of Variation ’ Scqusres Seuare F
Rations 2 h..zshs 2.1473 «520
Amang Cows 1 L5.4356 bha1308

Total 13 L9.7301



s

TABLE LXXIT

Cemparison of Blood Sugar Levels
of Fasted and ™1l Ped Cows

Ho. of Dagrees of Mean Hlood Sugmr Sum of
atment: Cows Freedom levels (Mg/100 M1) Squares
1 red W B 10,27 252,8103
ted n 10 26,36 396,126
- SmM e Nw gﬁa&g!ﬂw‘ﬁ Sumt - &P%Qg
Pooled Varisnce o
.
q 28,2107 (28) T\W@M - 220
el o Gu50m
TAHRIE LXXTII
Comparisen of Hlood Acetons Sody levels
of Fasted snd Full Fed Cows
atmant Hoe of egrees of Hean Acetone Body Sum of
Cows Freedon. Levels (Mg/100 M1 of Blood) Squares
1 Fed 41 13 5.83 27,399
ted 1 g0 17.83 49,7301
fum w 23 Difference » 12,00 Sun « 321.,129%

Pooled Variance g mﬁ%m - ® 13,9621

te Hﬁ% o To9Ten
¢,

- Statistically gignificant at the 1 percent level
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