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IHTHCDOCflOl

The condition in dairy cows known ao ketosis or acetonemia haa 
become one of the dairy farmer’s most troublesome problems. In many high 
producing herds it haa bean observed that nearly all of the cows exhibit 
some degree of ketosia following parturition. Economic loss is often 
high in cases where clinical symptoms develop due to lowered milk produc­
tion, coat of treatment, and sometimes the loss of animals. It la 
possible that there are many cases where no systems are observed that 
result in undue loss of body weight and lowered milk produotion*

Underfeeding haa long been considered erne of the causes of ketosis, 
and is thought by many investigators in the field to be the major oause 
of this disease in dairy cattle and sheep* Fraser, at al. (2b,25) and 
Croenswald, et al. (2d,29) sere 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 kstonemia in dairy cows by restricting feed Intake in 
early lactation. He did not reproduce the complete clinical picture 
of ketosis.

McKay, et al. (U6) showed that the degree and rapidity of onset of 
ketosis in the fasted rat was inversely proportional to the amount of 
protein in the diet before fasting. Fraser (2b) and his colleagues 
found that protein as fed in their experiments had no effect on fasting 
ketosis and that starch or flaked males was as efficient in promoting 
recovery from fasting ketosis as were the protein-rich meals. Shaw and



a
Daugherty (87) reported that pregnant ewes fed low protein diet# did not 
develop a ketosis when feed intake was Halted to 50 per oent 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 observations have shown that ketosis develops most often in 
well conditioned, high producing eons. This observation has also been 
made in ewes, and Fraser*s experiments (21*,25) clearly indicate that fat 
ewes are more likely to develop ketosis. The ewes fasted by Shaw and 
Daugherty (87) had not been fattened, and the protein intake for all ewes 
in the experiments of Fraser, et al. (2U,25) was below the recommended 
amounts. It appeared possible that if palatable rations with a higher 
content of protein were fed the animals could be fattened and the effect 
of protein might be observed in the subsequent fasting ketosis.

It has been a common practice In feeding dairy cows just before and 
immediately after parturition to liait the energy intake in order to pre­
vent udder edema and avoid digestive disturbances. The relationship ©f 
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
a. Test the effect of quantity and quality of rations 

before parturition on the blood sugar and acetone 
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 congestion.



3
o. Develop calving rations which would maintain 

body weight and a normal level of blood sugar 
and acetone bodies after parturition.

Goes were fed to get them very fat before oalving and three levels of 
protein Intake were employed in the rations* It was deolded to make 
the postpartal fast severe enough to insure the development of 
hypoglycemia and ketonemia.
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acetone bodies, while only traces of acetone bodies were found In the 
blood of noxml cows, There m s  sons increase In tho blood acetone 
bodiss of apparently normal cows aftor parturition* Cows with ketosis 
excreted largo amounts of acetone bodies in tho urinei there was no 
glycosuria* SJollema and ?an Dor Zande ealoulatod that the oow must 
metabolise body fat as well as liver fat in order to excrete as many 
acetone Miles as were found in the urine of affected eons*

Hupka (35), In 1926, demonstrated the hypoglycemia associated with 
ketosis la cows and believed that the symptoms of ketosis were due to 
hypoglycemia* Saupaen and his colleagues (66) were the first in the 
United States to verify the high kstonemla of oows with ketosis*

Roderick and Marshfield (58) in 1932 found that crude fat in the 
livers of ewes with pregnancy disease was greatly increased over the fat 
levels found in livers of normal ewes* They also reported that pregnancy 
disease occurred more frequently In flecks that were insufficiently fed* 
Serum calcium was normal in affected ewes and bleed sugar was not always 
lowj in some cases it was very high* These same workers found that the 
livers of ewes affected with pregnancy disease contained an average of 
approximately 0*3 per oent glycogen and the livers of normal pregnant 
ewes contained about 3.5 per cent glycogen.

SJollema (86), in discussing the etiology of ketosis, concluded 
that pregnancy and parturition were probably concerned* He excluded a 
decreased ability to oxidise carbohydrate as a causative factor, as 
diabetes Is seldom seen in cattle and one injection of glucose usually 
sufficed in the treatment of acetonemia, SJollena considered the lack 
of carbohydrate due to reduction of Intake and (or) the accelerated 
depletion of carbohydrate at the onset of lactation to be important*
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Carlstrora (11) and Compton (11$) claimed that thiamins hydro­
chloride was beneficial in th« treatment of ketosis* However, Shaw (75) 
demonstrated conclusively that cows with katosla did not respond to 
massive oral and intravenous doses of thiamine and other vitamins In 
the B complex. Forbes (23) also reported that he was unable to repeat 
Carlstroa1 s results with thiamine hydrochloride.

Henderson (32) reported clinical improvement of cows with ketosis 
following the administration of cobalt sulfate* Hallgren and iundstedt 
also reported favorable response on treatment with cobalt, Shaw (73) 
obtained no response from the use of obbalt. fltamln also was 
ineffective.

The actual blood picture prior to, during, and following the 
development of ketosis was first shown by Shaw (71$) in 19h3* In most 
eases there was a gradual rise in blood ketones and a decrease In blood 
glucose for a week or more before the first ellnleal symptom were 
observed* In c m  ease 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* Severe symptoms as 
well as marked hypoglycemia and ketonesda were observed five days post­
partum* In this same report it was shown that the administration of 
glucose Intravenously resulted in a sharp temporary rise, followed by a 
decline within two hours to levels below normal but somewhat above the 
levels observed before injection* Shaw's arteriovenous studies on cows 
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 feeding 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, 6?, 86, 91, 93)* Sampson (66) in 19U7 stated that glucose 
therapy was so specific for uncomplicated ketosis there was little to 
be gained flrom 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 alleviated. 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 distrubanee. The first definite 
indication that the adrenals mi$rt be involved was Shaw’s (77) report 
of a 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 thesejresults did not neces­
sarily mean that ketosis in cattle was due to an adrenal insiff!ciency, 
since it was recognized that Cortin promotes the formation of new car­
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 
beneificiil in cases of ketosis. However, he also used large amounts of
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of choline, betalne and other lipotrophic factors,
Deuel, at al« (18) observed a fasting ketoneala following tha 

feeding of high fat diets to rats but found no dlrsot relationship 
between tha halght of livar fat and tha magnitude of katonurla. High 
protein diets resulted in a much loner level of liver fat and only a 
alight katonuria on fasting* Female rats had a consistently higher 
katonurla on fasting, and tha level of liver glycogen was significantly 
higher in unfasted sale rats on hath high and low fat diets.

McKay, at al.(l*6) were able to show that tha rapidity of onset and 
the degree of ketosla reached during fasting bore an Inverse relation* 
ship to the protein content of the preceding diet. The amount of liver 
fat per se and such agents as choline, methionine, or cystine, which 
are known to influence the amount of fat in the liver, did net 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 available for catabolism during 
the fast* Fasted rats, with a previous high protein Intake, better 
maintained liver glycogen and blood sugar levels* McKay (1*7) 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* Ketosis was higher after gelatin 
than after serum albumin feeding* Kdestin 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.

Roberts 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 bat fed a high carbo­
hydrate diet* Protein and nitrogen excretion 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* They referred 
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 (5?) demonstrated that rats previously force 
fed high fat diets by stomach tube exhibited a markedly increased rate 
of recovery fro® insulin hypoglycemia over that of animals similarly 
force fed a high carbohydrate diet* They concluded that the most 
likely direct cause of the above was the higher level of liver glycogen 
after a 30 to 36-hour fasting period in the fat-fed animals.

Tidwell and Treadwell (9h) were not able to demonstrate any sig­
nificant differences in the blood ketone levels during fasting periods 
following both high and low fat diets* They did obtain a significant 
increase In ketonemla 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 ketoneada.

The foregoing observations indicate that the diet received by 
animals prior to fasting may have a definite influence on the degree of 
ketonemia and even hypoglycemia during fasting. It also appears that 
the level of liver glycogen and liver fat must be given consideration 
in any studies on the possible relationship of preceding diets to the 
development of a subsequent fasting ketosis*
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liver function also decreased the rate of appearance of ketone bodies. 
Mlrsky (SO) reported that the pituitary extracts which give a ketogenio 
effect in intact rabbits do not do so in the absence of the liver.

Acetone bodies are formed from fatty acids, certain andno acids, 
and pyruvic acid* The amount of acetone bodies from fat so greatly 
exceeds that from other sources that for practical purposes the amount 
of ketones may be regarded as an indication of the fat metabolism (91)* 
Raper and Smith ($5) demonstrated that perfusion of fatty livers pro­
duced more ketones than did livers lower in fat. Stadia, Zapp and 
Lukens (92) showed that the production of ketones was accompanied by 
the disappearance of fat in quantities more than enough to account 
for ketone production cm a molar basis.

The oxidation of fat and the formation of ketone bodies was first 
explained by Knoop*a (U3) theory of beta oxidation of fatty acids. 
According to this theory, fatty adds were broken down by the splitting 
off of two carbon atoms at a tine to form acetic acid, which was 
rapidly oxidised 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) •

Hartley (36) looked for the butyric and acetic acids which would 
be expected to 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



atom* each. If this wars the ©as©, a fatty acid would produce cue 
molecule of acetoacetic acid for each four carbon atoms it contained. 
Deuel, at at. (16,17) found that an animal fed octonoic acid formed 
more ketones than one fed butyric acid. Jewett and Quastel 08) 
reported that th© amount of ketones formed could not be accounted for 
if only the last fear carbon atoms gar© rise to acetoacetic acid# It 
has been shown that In liver slices and perfused liver in vitro the 
oxygen consumption was too small to account for production and oxida­
tion of acetic acid (7,92)- It has also been shown that in vitro and 
in intact animals the odd-numbered fatty aoids give rise to significant 
amounts of acetone bodies (37,38,1*8). The theory of Knoop was net an 
adequate explanation of these facts, and the above evidence supports 
Hartley*s hypothesis#

However, there are some serious object!one to the multiple alter* 
nate oxidation theory. In the first place, if oxidation occurs at 
every alternate carbon atom, it is difficult to explain idiy the mole­
cules should split at every fourth carbon instead of every two. Jewett 
and Quastel (37,38) observed that valeric add gave rise to ketones. 
McKay, ©t al«(U$) working with intact animals found that valeric add 
produced both glycogen and acetone bodies, while propionic acid led to 
glycogen formation but produced no acetone bodies# The formation of 
both glycogen and acetone bodies from a 5-earbon fatty add can only be 
explained by assuming that the 3-carbco fragment gives rise to glucose 
and the 2-carbon compound condenses to form acetoacetic acid#
Friedmann (26) in 1913 first demonstrated the condensation of aoetlo 
acid to form acetone bodies. In IfliO, McKay and his co-workers (1*8) 
advanced the theory of beta oxidation-acetic acid condensation. This
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©oapletely oxidised, Acatoaoetic acid wae net weedI by the mmmmtf 
gland of the dairy oow, The evidence available indicates that except 
for tha needs of tha central nervous system tha acetone bodies earn 
supply energy la any aaaa where glucose is ordinarily employed* 

the acetone bodies are no longer considered abnormal products 
foread only when there la a failure of carbohydrate metabolism, hut 
are a result of the oxidation of fat in the liver and nay have no 
relationship with carbohydrate oxidation.
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Experimental Animals

Experi- Bate Experi- Conoen- Treatment
mental I a m a ■ Bread : of s mental t trate i Postpartum
Number : Birth Calving Mixture

Bate Fed

1 n m m u Jersey 3-194*2 5- 54*8 1 Fasted, It* days
2 m m m m m s Ayrshire 11-214*1* 6- 14*8 1 Fasted, 1k days
3 bootty Holstein 1-25-1*3 9-124*8 1 Fasted, 10 days
k bohita Holstein 8-15-1*3 5-284*8 1 Full fed
5 FAITH Holstein 6-30-1*5 8- 74*8 1 Full fed
6 PEG0Y Guernsey 5- 2-1*2 11-304*8 1 full fed
7 BOTHY Guernsey 11-214*1* 6-27-10 2 Fasted, 11* days
8 m w m m M C ® Holstein 12- 6-40 8-304*8 2 Fasted, 10 days
9 r n t m m Guernsey 3-16-1*2 12-21*4*8 2 Fasted, 7 days
10 MWUk Ayrshire 9-17-38 2-234*9 2 Fasted, 10 days
11 m m m Holstein 2-25-1*3 3-124*9 2 Fasted, 10 days
12 k m m u A Holstein 11-11-10 5-11*4*9 2 Fasted, 10 days
13 m m m Holstein 7— 8—1*0 7- 2-1*8 2 Full fed
Ih AGAGXA Ayrshire 5- 5*4*1* 8*412 4*8 2 Full fed
15 POiCHA Guernsey 7-27-1*3 12-314*8 2 Full fed
16 CHARM Holstein 5-10-1*1* 1*- 6-1*9 2 Full fed
IT H i m Guernsey 2-16-1*7 l*-174*9 2 Full fed
18 m m m Holstein 6-20-1*2 6-13-10 3 Fasted, U* days
19 m m Guernsey 2—20—2|1} 8-20-1*6 3 Fasted, 11 days
20 LZZ2IE Guernsey 10-104*1 12-23-1*8 3 Fasted, 10 days
21 KXJSOR Holstein 11- 34*5 3-224*9 3 Fasted, 10 days
22 BARBA-iA Guernsey 7* 2-4*5 5- 1*4*9 3 Fasted, 10 days
23 bke Holstein 2- 1*4*0 7- 2-10 3 Full fed
2li h i m a i b a Holstein 2-164*5 8-264*8 3 Full fed
25 RUBY Holstein 5-124*1* 12-164*8 3 Full fed
26 AXIXEYY Jersey 3-27-1*5 U- 8-1*9 3 Full fed
2? V1B0IHIA Jersey 12-874*6 I*-164*9 3 Full fed
m OAMEY Ayrshire 1-22-1*7 5-204*9 3 Full fed

VAIENCIA* $0 par oent fast* All other fasted 
emm, 65 par cent fast* Full fad cows allowed 
70 par oant of requirements tha first week 
poatpartiso, 80 par oant tha second weak
Concentrate texture - 1 lisdiua Protein 
Concentrate mixture - 2 Low Protein 
Concentrate mixture - 3 High Protein
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After parturition Ik cows were “full fed” and Ik were fasted, the 
“full fed” cows received TO per cant of requirements for laaintersanee 
and milk production the first week, 80 per cent the second week, and 100 
per cent thereafter* It was net considered possible to get all of the 
cows to consume 100 per cent of requirements immediately postpartum, so 
the ration was fixed at TO 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 $0 per cent of require­
ments for the first two weeks postpartum. It was then decided to make 
a more severe fast and all fasted cows thereafter received only yi per 
cent of requirements for production and maintenance for ten days to two 
weeks, after which the ration was raised 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 citrus 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 digestible nutrients, digestible 
protein, fat and fiber as well as the constituents, are given as pounds 
per 100 pounds of the mixture.

It m y  be noted from fables XI, III and IV that all the mixtures 
contained more than $ per cent fat and were low in fiber. These rations 
contained somewhat more fat than the usual concentrate mixtures fed to 
dairy cows, The estimation of nutrients, made before chemical analysis 
and feeding, was based m  average analyses and digestion coefficients 
for the component foodstuffs as given by Morrison (52) Chemical analy­
se® and recalculated nutrient values are given in fable XIXX1I of the 
Appendix,



TABLE II
Mixture 1. * Medlm  Protein Concentrate

Digestible
Constituents Pounds TDB Protein Fat Fiber

Distillers* grains 30 *S.5o 6*69 3.18 3.2k
Com neal 18 Ut.Sl 1*28 .70 .bo
Oats, crushed 35 25.03 3*29 1.6$ 3.71
Classes IS 10.17 *06 -
Bene aeal 1
Salt 1

fetal 100 75.21 11.32 £5i 745

tmm i n
Mixture 2. - Lew Protein Concentrate

Digestible
Constituents Founds rm Protein Fat Plbar

Com and cob sisal '"SO 37.95 3.0 1.65 li.10
Oats, crushed 33 23.6© 3.1 1.55 3.50
Molasses 15 10.17 •06
Bone aeal 1
Salt 1

Total ICO 71.72 606 J l o TIE
Cottonseed ell to
be aided before
feeding 2.5 v 5.63 • 2.5 m

Total 102.S 77.35 606 5.70 fiio

TABLE T9
Mixture 3. ~ High Protein Concentrate

Digestible
Constituents Founds W M Protein Fat rn.r

Gem seal 5 k.Q3 .30 0.20 0.11
Oats, crushed 23 I6.k5 2.16 1.06 *.M»
Distillers* grains 25 21.25 5.58 2.65 2.70
Linseed oil aeal 30 23.2k 10.05 1.68 2.25
Molasses 15 10.17 •06
Bone aaal l
Salt __ 1

total 100 75.1k 18.15 5.61 7.50



29
The msdiura protein mixture was prepared in bulk by a ooweroial 

supplier and the same six was used throughout the entire feeding period. 
The high protein mixture was prepared in a smaller quantity at the 0nl~ 
verstty bams, and three mixes were used. The low protein did not keep 
well in warm weather, due to the added oil and high content of com and 
cob meal, and it was 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 on the experiment and once 
weekly until parturition. They were weighed immediately after calving 
and twice weekly for two weeks thereafter. Milk samples were taken one 
day each week for butterfat determination before the cows were dry.
After parturition daily butterfat determinations were made, iatlona 
were calculated, according to body weight and production, onee a week 
before parturition and daily after parturition. All rations were 
calculated on the basis of total digestible nutrients.

Blood samples were drawn once a week beginning a month before the 
expected oalving date. Blood was dram on the day of parturition and 
twice weekly thereafter. Potassium oxalate was used as the anticoagu­
lant, and sodium fluoride and thymol were used as preservatives for 
the blood.

Blood glucose values were determined by the method of Shaffer, 
Hartmann and Somogyi (!&} and acetone bodies by the method of 
Barnes and Wick (3).

Liver samples were taken by biopsy for glycogen and fat determina­
tions and histopathologic studies. Liver biopsies were made one week 
before and a week or ten days after parturition. Liver samples for
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Blood Sugar and Acetone Bodies

Hood sugar and acetone body levels for all cows are presented 
graphically in Figures 1 to 28 and all data are given in tabular for® 
in fables ¥ to XXXII in the appendix.

All sows on all rations maintained normal blood sugar levels until 
the onset of lactation. Acetone body levels were also normal up until 
the time of parturition. Various levels of protein intake did not 
affect any significant difference in blood sugar or acetone body values 
prior to calving.

Average blood sugar levels Increased considerably at the time of 
parturition. Twenty-four blood samples taken within less than 2U hours 
of parturition averaged 53*1? milligrams of sugar per 100 milliliters of 
blood with a range of from 2aU*53 to 79.36 milligrams per 100 milliliters. 
I© attempt was made to be with the cows and draw blood samples immedi­
ately after parturition, thus samples from a cow calving In the late 
afternoon or during the night were not taken until the following morn­
ing, sometimes 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.

Blood sugar and acetone body values for three cows fed the medium 
protein rations and fasted after parturition are shown in Figures 1 to 3 
and Tables ¥ to ¥11, Cow 1 was restricted to 50 per cent of requirement 
for 1U 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 $0 per cent level did not produce a marked
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ketonesda. The highest blood acetone body value was 9*28 milligrams 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 3t restricted to 35 per cent of requirements during fasting, devel- 
oped a more marked hypoglycemia and ketone®!*. Blood sugar levels fell 
to below 20 milligrams per 100 milliliters and ketone 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.

Figures I* to 6 and Tables Vlli to X give the blood sugar and ketone 
values for three cows fed the medium concentrate mixture and allowed 70 
per cent of requirements for the first week postpartum and SO per cent 
the second week. All three cows maintained near normal blood sugar 
values and ketoneraia was slight. Blood sugar levels fell below 1*0 mil­
ligrams per 100 milliliters 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 allowance during 
the second week.

Blood sugar and acetone body data for six fasted cows fed the low 
protein rations are shown in Figures 7 to 12 and Tables XI to XVI,
Cow 9 developed pneumonia,and cow 10 a severe mstrltls and did not show 
hypoglycemia or ketanemia, though restricted to a ration of 35 per cent 
of requirements • The other four cows in this gret$> developed hypogly­
cemia and ketenemia of the same order of magnitude as did the fasted 
cows on the medium 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 cows fed the medium protein ration.
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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 sugar fell again and (bid 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 ketenemia.

Figures 23 t© 28 and fables XXVII t® 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 2k, as was the case with cow 16 fed 
the low protein ration, developed a considerable hypoglycemia and koto- 
nemia by the seventh day after parturition* Blood sugar remained some­
what low and a wild keioaemla persisted for about three weeks postpartum 
in cow 2k. The other "full fed" cows maintained nearly normal blood 
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 kstonemla reached during fasting by the cows on various protein 
intakes. The peak of fasting ketenemla and hypoglycemia was reached on 
the tenth day of fasting» which was the last day of fast for most of 
the eows. The hypoglycemia was fully as severe as that noted In field 
eases of ketosis, but the fasting kstonemla was not so high as that 
often found in field cases. Considerable difficulty was encountered in 
getting several of the fasted eows on the low and high protein rations 
back on feed after the fast. This was probably responsible for the slow 
recovery from the fasting ketoneada and hypoglycemia observed in several 
cows*



The various levels of protein intake had no effect on the ability 
of the cows ’’full fed” postpartum t© maintain normal levels of blood 
sugar and ketones. There was considerable variation among individual 
cows. Average blood sugar for all eows fell below 1*0 milligrams per 100 
milliliters of blood for the first ten days after salving and there was 
a slight elevation in blood ketones, thus the ?Q per cent per hundred­
weight of requirements fed the first week failed to maintain a blood 
picture 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 1*0 milligrams per 100 milliliters. Sbere eows will consume 
more than 70 per cent of requirements immediately postpartum it would 
appear probable that a fall in blood sugar could be avoided.

Average blood sugar and blood acetone body levels for all cows 
are shown in Table. UII - LXV on page. Ilt2 and U 6  in the Appsndijc. 
Analysis of variance (Tables LXVI - LXXI) showed no significant difference 
in blood sugar and acetone bodies due to level of protein feeding either 
before or after parturition. A comparison of fasting and full feeding 
postpartum (Tables LXXII and LXXIII) revealed a hi^ily significant de­
crease in blood sugar and a highly significant increase in blood acetone 
bodies due to fasting.
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Corrected Milk for PFOT, fed Medium Protein
Concentrate and Rail Fed Postpartum
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Corrected Milk for DORCAS, fed Lew 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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Figure 16. Blood Sugar, Acetone Bodies, and k per cent Fat
Corrected Milk for CHARM, fed Low Protein Con­
centrate and Full Fed Postpartum
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The one cow fasted at a level of 50 per cent of requirements post­
partum had a liver glycogen content of 1.17 per cent on the l&th day of 
fs^t, Glycogen content of the livers of all other fasted cows averaged 
0.38 per cent after 10 to Hi days of fast, with a range of f*om 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 
it. 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 oent level postpartum the 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 U per 
cent fat corrected milk for all cows is given in Tables V to XXXII.
Four per cent fat corrected milk is calculated by the formulas 

Pounds h per cent FGM equals 15 times pounds of fat 
plus 0.1* times pounds of milk

Average production of h per cent fat corrected milk was fairly 
constant for all fasted cows during the short period studied. Varia­
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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All sows, both *full fed” and fasted postpartum, that were started 
on the experimental rations only two months before salving, weighed 
considerably lass at the end of the test period than they did teen 
placed m  the experiment# This could be expected because the cues acre 
heavy with calf teen the initial Heights sere taken* All otter cows 
“full fed0 postpartua that remained in good health neighed more at the 
end of the experiment than they did shea started m  the study six 
souths earlier* test of the final weights of fasted sees sere 
less than tee initial weights*

Feed Consumption

As stated in tee procedure, it eas originally planned to start the 
cows few months before the beginning of the dry period on a total 
digestible nutrient intake of 150 per cent of the Morrison Standards,(52) 
to raise to 1@0 per cent in 60 days and teen to 200 per cent teen the 
cons were dried off. It was soon found, however, teat the Instating 
ones would not take 150 per oent or 180 per cent of requirements* The 
initial feeding was teen reduced to li*0 per cent and later was set at 
170 per cent of requirements for maintenance, plus 100 per cent of 
requirements for production. The actual percentage of total digestible 
nutrients consumed was about tee same for ecus fed at either level*

Table 111111 gives the chemical analyses of the feeds used and the 
calculated total digestible nutrients and digestible protein content 
of such feeds* Samples of the cowi silage, citrus pulp and alfalfa 
leaf meal were lost In the laboratory and no analyses were obtained.
The nutrient content of these feeds was taken from Table I of 
Morrison's Feeds and Feeding (53)» and the calculated nutrient content
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ration is considered (Table HI).
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, and especial-/
3y such heavy concentrate feeding before calving, might cause udder 
edema and congestion.

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

Cows 2 and It had a mild congestion of the udder at parturition. The 
congestion disappeared within 10 days without treatment.

Cow 2 was observed to oe staggering and very nervous the litth day 
of fast. Upon examination, this cow was 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 deficiency. After the full ration was 
restored the blood sugar and acetone bodies soon returned to normal 
levels (Table VX, Fig. 2), but the animal did not regain her sight.
Nervous symptoms disappeared after the cow apparently became accustomed 
to blindness.

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

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 restored.



trf 
*9
%$
Q 

u*f
»̂o
jKi
 m
%p
m 

&%%
 
o% 3 f

I I
§ ft

i

I
oh>

i ! S S Ia | &
I

5«**
HISi
g%»Xs f
W  M .

9 »» o

3SQ
I*| ft
S. «*

i

I8
a> S

H«< I I
i l l * ?

MM
HI
s*
ft

f

r
I » 
f t  i*■*

3
© *•%

i I
E
P3c*

ft
9

11 elw
-: I

09
xs

Ih*

I s,

11o
I ;
• \ \ 
f ,  a

ft

ft
s
I
IB
M
a

S0
s

\
ft
I

M
1
I

| g 3 g t

S
§
ftI
Is

ff3
f
I

1
ft
ftit**
I
I
ft
f
I

* 1 I*J ►» §• « *
3a

HIE«

t-»©3

*Q&o»

■8•»
3
! *i I

. 1?3 | \
H " I

I I
& 3 o 
* £  8
1 i *
s tr IBf *-* •# o i
I s- I
i  ̂ i
141 
I I *i l l
• f t  *
& * *M  JT O
j. ft I

- |
I 8
s?

ft
ft

I
ft3

3 * t f
%**■
*»*

& §

81
3*
ftI f**34?

§SI
VO

M
-° I4 a ! 4

a
ft8I
I

I 
? i

fS
. * i i

S' o
i  %
\ i
! i$ •

3
8

0*
O
3P*O

C34? 3
I1

4?

S !
ft
ftftf

I  I5 5
r i
I I  
a !
ft ft

•8
3

tit 
p**

?ab
fe2

 p
x* 

Xs
va
pz
oi
aA
. 
x&
$ 

*d«
oxs

 
©xq
aoj
Ej,
 ot

i 
ptt
$ 
§ 
m
o



app
eti

te 
of 

the
 
cow

* 
By 

Apr
il 

13,
 I

9h
9,
 a

ppe
tit

e 
had
 
Inp

rov
ed 

mi
ll

m

j i
0 no*p e*
M H1 1

£
a

s0
1
5

i

fi-pO
u

i 1 ! I
o0y

M i l
J?
3o

1 1

H

I
8
I

0C
1 Jfi
»1
«*>

i©

5
3
*30i I

I

8
3
I

1  8 9 3e h«£*I
U
g

5 i 1 
Ii

M i l  
iI

31  *
8 3
"OH

! I

|
#m

I
<•*
8

1 I

1 : 
1 a
t »
3  g

» I■** «
i  s  

• « 

I 1
A
5 |

.. s iI I i

i
8 S

#
5
3

i i i

8
11
| %

#
M
£
I1
f*o

»*&

5 i+3 O
i s
I :H  **s^  f i*0 «H
ce» «i

IH  f*

i 1I1
&
I©

£ * 3 
& 1
8 
3

f i3 3 I 11 1

8 I
Hcs*
I0

i I
* I
3 3

iI
tg

4
$3
1 3I 13 '
s
i
f«ri
f
8 $1 I

I
i 1

€81I I IH C£

^ 1 
fit

SK
fc
S
2fi

fi
s

1

1m

3*>

I

3I
i a ? 1 !

of 
<?l

uco
se 

mm
 

giv
en 

in
tr
av
en
ou
sl
y 

on 
Apr

il 
13,

 1
91$
 

wi
th
ou
t



it 
ef
fe
ct
. 

Cow
 
21 

ma
 
its
rm
& 

to 
pat

tur
* 

m 
Apr

il 
26 

ant
i 
a

oH

£i
5
§J>

i i

I

i!
9W
1
i

I«1
5

4*
§
5
VI¥i
3
s

m,w01It
s
8
2

1
•*&I

*  3OS

1

I i Ii



n

msQmaim

Partial fasting af normal dairy cows immediately postpartum 
resulted in a definite ketonemia and hypoglycemia. H ub degree of fasting 
appeared is be specific for the effeot produced* Restricting the Intake 
to 35* per sent of requirements resulted in a greater ketonemia than $0 
per cent fasting (73)» and 70 and 60 per cent feeding for the first and 
second weeks postpartum usually maintained near normal levels of blood 
sugar and easterns bodies*

level of protein feeding, as followed In this experiment, did not 
have any effeot on bleed sugar and see tone bodies postpartum, Because of 
the very high level of concentrate feeding employed to insure a high 
nutrient intake 9 the sows receiving the leer protein concentrate were fed 
as much protein as Is recommended for oows during the dry period.
Inasmuch as no protein deficiency was involved» the argument that protein 
has no effect on fasting festssi* may net be valid* It is significant, 
however, that the degree of hypeglyeesdLa and ketsnen&a reached during 
fasting was the same for all sows receiving both high and low protein 
concentrate. The low blood sugar values observed in the high protein fed 
sews indicate that there la so influence exerted by glwoogenio or anti­
ketogenic c&tabolites during fasting as a result of previous feeding 
of excess protein.

The level of liver glycogen in sows several days before parturition 
was found to be considerably higher than that reported for slaughtered 
pregnant cows by Inodt and Petersen (39) and was somewhat leas than that 
found in normal pregnant ewes (60). About half of the glycogen disap­
peared fro® the liver at the time of parturition* Cows fed ?0 and 80
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APPENDIX



t m m  ?
Blood Sugar and Acatona Bodies, liver Qlyoogm,

aad l&lfc Prediction for VALENCIA

Blood Mood Liver ililk I4 par e*
B a t a . Sugar Acetone Bodlaa Qlyaegm Mlk Pat PCM

Mg/100 al % A 0 0  al per sent (lbs) par aant (lb.)

k~lk~kB k5.i® 2.15
21 lt5.5® 1*.57
2$ Ut.30 3.77

5~ 3 I1840 ii#06
k 5 M 3 ■ -
5 51.30 3.36 m 6.5 5.5 7.8
6 26.5 8.0 26.5
7 25.7 5.1* 35.9S y.16 5.22 5.8 33.8
9 2U.5 6.1* 33.3
1® 28.3 6.8 1*0.2
11 25.5 6.2 33.9
12 30.53 7.15 2?.? 7.h la . 8
13 27.8 7.0 1*0.3
Ik 26.5li 5.28 26.2 8.0 U.9
15 27 .U 7.1* la . 5
16 27.7 5.6 3l*.3
17 tli.po 8.12 25.2 5.8 32.0
IS 2b.2 6.1 31.8
I f 26.11 6.2 k 1.17 23.7 6.6 32.9

Qelved 5-5-U8



TABLE VI
Blood Sugar and Acetone Bediee, Uror Glycogen,

and Milk Production for ABViBTWRSSS

Blood Blood liver Milk
B a t e  . Sugar Acetone Bodie* Glycogen Milk fat

Mg/100 ad tfg/100 nal per cent (Ike) per teat
7-13-1*8 1*846 2 .US
22 Ii2*20 3 .®
28 1*2*72 2.20
29 * «fr 1.11

8* 2 38*58 2 .OS 23.0 u.u
8- 3 m - 28.0 S.o

k 27.0 U.7
6 35.33 9.So 26.8 S.O
7 28.1 S.2
8 25.8 S.7
9 20.19 2S.29 21.2 S.S
10 0*66 23.1* 6.7
11 20.7 6.312 20.2 S.8
13 17.a 23.S5 17.7 S.S
11* - - 20.0 6.3
15 18.5 6.0
16 33.92 20.50 0.80 9.0 S.o
17 1)2 .lil S.91
18 - 25.1 1*.6
19 U0.39 2.09 25.9 U.520 - 27*5 1**6
21 10.13 2.32
25 - a* *. 32.8 it.i
27 US.S7
28 2.78 m

k per cent
POM
(Iks)

2ii.U
32.2 
29.8
30*8
33.2 
324 
26.0
32.9 
27*8 
25.6 
22.5
26.9 
21.0 
104
27.2 
27.8 
30.0
33.3

Calved S*—X*4*J6



83
TABU H I

Blood Sugar and Acetone Bodies, liver Glyaogan,
and Milk Production for 8O08TY

Blood Blood liver Milk h par cant
B a t a . Sugar 

m/100 w3L
AeateM Bodiaa 
Hg/100 ml

Oljroegan 
par cant

Milk Pit 
(11m ) par Mat

PCM
(lb.)

§«35*4*8 1*6.80 2.20
9* 1 kl.& 1».06

T 50.1*9 2.«r
9 m - 3*87 k*7 1*2.5
1? 1*6.06 l.5i 1.11 38.5
Ih 31t.O 3*8 33.0
19 m* m - 35.5 b«2* 37.8
16 m - mm 26.0 5*5 31.9
17 25.90 9.98 29.2 5.0 33.6
18 27.8 s a 32.820 25.11 20.30 264* 5.6 32.722 15.89 23.32 25.8 5.9 33.2
23 30419 23.55 0.1*7 23. Ii 6.1 30.8
2h 25.2 5.9 324*
27 111 .14 10.56 - « mm
29 - m 33.2 fc.l 33.710- k 1*2.15 U.12 - aa m
6 - 39.3 li.O 39.3
11 hli.2? 2.89 -

Calved 9-12-4*8



8b
TABUE VIII

Blaod Sugar and Aoatcne Bodies, Liver Olyeegen,
and Milk Production for BONITA

Blood Blood Uver Milk b par cent
B a t a  . Sugar Acetone Bodlea Glyoogen Milk Fat FCM

Mg/100 ral Mg/100 »1 par cant (lbe) par oent (lbs)

b-28-UB b7.5b U.30

$•*12 bl *60 1.39
$-1$ - - 3.76

I f So.if 2.1»9
20 60.00 3.03
21 m - 30.0 It .8 33.6
22 1*0.7 3.9 1*0.0
23 1*2.9 b .l 1*3.6
2b 39. UO U.35 b9.5 6.7 68.7
25 50.8 1>.3 52.6
26 1*1.68 5.85 51.8 6.8 68.9
2? 52.9 It.6 57.7
28 9 52.3 6.9 75.1
8f ItO.to 5.95 56.1 lt.5 60.3
30 58.1* 6.0 75.9
31 55.9 6.8 79-1.

6** 1 a» 57.3 it .l 58.8
2 U6.2U 1*.29 1*33 58.9 U.3 61.6
3 ** «*. 57.6 k.O 57.6

Called 5 - 20 - UB



tmm u
Blood Sugar and Acetone Bodies, liter Glycogen,

and Ilk Production for FAITH

Blood Blood Liter mile 1 per cent
B a t e  . Sugar Acetone Bodies Glyoogen Milk Fat FGM

1%/100 ml Mg/100 ol per cent (lbs) per cent (lbs)
7-22-18 Si .00 3.60
28 18.31 3.25

8 - 1 12.72 2.92
7 1S.1S 1.80 1.58
8 28.0 3.9 27.6
9 «•» - - 3U.7 u.s 37.3

10 3U.1 3.8 33.1
11 37.SU 5.70 39.6 U.6 U3.2
12 37.S S.3 US.l
13 38 .U 5.2 U5.3
11 38.8U S. 91 38.0 6.2 So.5
IS U0.2 5.6 U9.8
16 «* - 37.0 U.7 U0.9
17 UU.3 5.1 51.6
11 38.9 5.S U7.7
If U3.7S 3.13 U l.l 5.1 U7.9
20 1.89 Ul.O U.S US .9
21 U5.31 3.60 Ul.S U.9 U7.1
as US .6 U.5 U9.0
27 U3.2U - m

?- 1 _ US.o u.u U7.7
3 US .83 2.SU «•

Calved 8-7-18



86
TAILS X

Hood Sugar and Acetone Bodies, Liver Glycogen,
and Milk Production for FEOGT

Blood Blood Liver Mlk h per cent
B a t e *  Sugar Acetone Bodies Glycogen Milk Fat PCM

MgA®Q Mg/100 «1 per cent (lbs) per cent (lbs)

11- 8-1*8 UuQl U.06
18 16.86
2k US .3! 3.1?
30 50.7k 20.0 k.o 2O.0

12- 1 » *. 16.6 5.5 20.3
2 26.i* 5.2 31.3
3 Mi .53 5.80 25*7 6.6 32,9
k h i. 1*2 7.77 9*k 9.7 17. k
6 m «e ik .k 8.2 23.5
7 35.21 8.12 21.1 7.7 32.8
$ 21.3 7.7 33.1
9 23.9 6.9 32.9

10 - 2U.6 6.3 33.1
11 U2.1*6 3.71 29.0 6.0 37.7
111 33 .UO » •
15 - - 27.2 5.8 3 k .5
22 UQ.65 32.ii 5.9 ill. 6
28 50.7? - •
31 b6.?8

Calved 11-30*1*8



TAB1E II

Blood Sugar and Acetone Bodies, Hirer Glycogen
and Milk Production for BUNNY

Blood Hood Liver Mlk k per cent
© a t e *  Sugar .Acetone Bodies* Glycogen* Milk . Fat • FCM

I%/100 sal Mg/lOO ml per cent (lbs) per cent (lbs)

5-36-1*8 W . U3 3.77

6- 2-1)8 51.98 2.61
9 W.06 3.13 3.3k

19 52.26 5*16
n 60.19 3.71
25 62.93 3.30
28 60.7k 3.71 18.5 3.6 17 .k
2? 2k.7 k.2 25* k
30 2k. k k.5 26.2

7 - 1-4)9 kl.58 lk  .27 27.2 k.o 27.2
t 22.6 k.3 23.6
3 31.18 10.20 23.5 5-3 28.1
k 19.5 k.6 21.3
5 23.9 5 2 27.7
6 31 .ke 2k.80 21.5 5-6 26.7
7 19.0 5.5 23.3
8 17.8 5-5 21.8
5 35.8k 17.17 0.28 17.0 5 2 20.1

10 30.92 23.99 16 «k 5.9 21.1
11 33.38 17.51 0.22 18.0 6.3 2k. 2

Calved 6 - 27 - 1*8



TABLE All
m

Blood Sugar and Aoatono Bodies, Uvor Glycogen
and Bilk Production for H£1£MBRANCE

Blood Blood Uvor Bilk It for cont
B a t a Sugar 

Mg/100 ml.Aootooo Bodies. Glyoogon MgA°0 per cent.
Bilk
(11>*)

. m  .pat* cant
FCH
(lb*)

8** M*8 W.05 3.318-11 W*90 2.908-19 to.so l.Oii
1-20 2.62§«*$ us. 16 2*81
8-31 ltf.38 U.06 0.80 30.0 li.O 30.0
9- 1 2!*.* k.k 25.79-2 30.8 b.k 32.6
9-3 28*93 11*31 29.2 5.8 37.1
9- k 30.0 5.7 37.7
9- 5 29.0 6.5 39.9
9— 8 31.U 6.6 h3.6
9-T 23*30 21*21* 30.8 6.9 Mt.3
9- 8 26.U1 21.58 30.9 5 5 37.7
9- 9 27*18 « 0.15
9-10 2U.Q8 21.1*6 28.5 6.3 38.3
9-H 30.1 6.2 bO.O
9-13 23*30 m 37.7 5.0 10. h
9-17 23.31 M 9
9-20 31**69 2.32
9-22 35.0 b.l 35.5
9-27 1*7.12 2.67

Calved 8 - 30 - U8



if
TABUE XIII

Blood Sugar and Aootcne Bodlaa, Liror Gljrcogan 
and Witt Produo ti on for PATBHCE

Blood Bleed Idror Milk It per eon
B a t e . Stager ■Beetone Bodies. Glyoogozi. mik . re t . rot

Vg/lOO >1 Mg/100 al par deal (Ibe) per <*ent (lbe)

It- W»8 1*5.62 3.6512-11 1*5.31 2.90
12-81 1*2.1*6 • 3.1*0
12-au 1*5.1* «• 25.0 5.0 28.75
12-88 1*3.30 8oT6
12-31 1*5.96 3*§3 6.0 6.0 9.6

Calrod It - 2U - U8



TAB1£ XXV
90

Blood Sugar and Aootoae Bodies, ilvor Olyeogen 
and Milk Prodoe ti cm for UOHA

Blood Blood Uvor Milk k por cent
D a t a . Sugar

MgAOO al
Acs tone Bodiea. dlyoogen. 
ttg/100 ■! per cent

Milk
(lba)

. Fat .
per cent fom

(lba)
2-11-U9 U6.51 2.55
2-18 U7.31
8-23 65.it? 30.0 U.O 30.0
2-2li No 18.8 7.3 88.1
2-8$ US.98 25.0 6.6 3U.8
2-86 saaplea 80.it 6.6 88 .U2-8? 27.3 7.0 38.6
8-88 obtained 87.U 6.0 35.7
3- 1 1*5.71 87.9 6.U 37.9
3-2 UU.91 S-S7 86.U 6.7 37.1
3- 3 85.6 6.6 35.9
3- it 26.U 6.U 39.9
3- 5 US .71 7.19 29.9 5.8 38.0

Calvod 2 - 23 * h®



n
TABUS XV

Blood Sugar and Acetone Bodies, Uver Glycogen
and Milk Production for MELANIE

Blood Blood Liver Milk k per cent
C a t e Sugar

Hg/lOO al
.Aoatona Bodlea. Olyoogan. 

Ug/100 ail par cant
Elk
(lba)

. ?at
par cent

PCM
(lba)

2~ll-l»9 k9.l*5 **

8-18 55.60
8-8$ 51.59 3.U3 k.06
3- 2 kl.16
3-10 1*1.70 -
3-12 79.36 2.33
3-13 - -

3-lk - • 35.0 6.8 k9.73-15 - m k6.2 5.3 55.23-16 35.82 5.80 k7.0 5.2 55.5
3-17 - 1*6.9 6.1 61.73-18 2k .59 25-75 kS.2 6.1 63. k
3-19 - 9m k6.7 6.5 6k. 2
3-80 m m kk.2 7.0 6k.0
3-81 27.53 22.26 U9.1 7.0 71.2
3-42 m «» k7.8 6.3 6k.3
3-83 25.13 - k7.7 6.2 63. k
3-81* **► .093-85 18.28 kl.6k3-86 17.27 31.kl*
3-87 - -
3*48 31.993-30 22.09 19.33 k6.k 6.k 63.1
3-31 26.60
k- 1 29.k5 21.12
k- 2 30.98
k- k 36.56 13.98
k- 6 29.71 35.1k k7.S k.5 $1.1
k-8 kO.68 27.8k
k-12 2k.l2 30.39
k-13 2k.12 - 1*8.6 5.0 55-9
k-19 35.55 26.22 0.12
k-80 - 5k.8 m m

k-26 13.20 52.78
k-87 32.7 6.0 1*2.5
k-88 29.k5 31.28
k-89 58.5 3.3 52 .kk-30 39.10
5- 6 51.26 5.k8
5-13 kk.69

Calved 3-12-1$



TABLE in n

Blood Sugar and Acetone Bodies, Liver Glycogen
and Milk Production for AHABKLLA

Blood Blood Liver Milk h per cent
B a t e  . Sugar .Acetone Bodies. Glycogen. Milk . Fat • FGM

>%/100 ml Mg/lOO ml per cent (lbs) per cent (lbs)
5- 6-itf 37.32
5-12-1*9 37.32
5-lb . b9.51 b.87 2.86
5*16 36.8 6.3 to.5
5-17 i 38.0 6.b 51.75-lfi 19.30 lb.96 38.0 6.3 51.15-19 38.6 6.3 51.95-20 3b.9 6.b b7.S
5-21 lii.22 16.36 35.9 6.8 51.0
5-23 31.7 6.6 bb.l5-21* 20.31 19.72 32.1 6.5 bb.l
5-25 21.07 17.52 31.6 5.9 bo.6
5-27 26.66 10.90
5-31 32.2b
6-1 30.21 1*1.2 3.9 b0.6
6- 2 32.2b
6-3 35.55 9.7b
6- 1* 38.59 5.22
6— 8 bb.9b

Calved $ - Ik - kf



TABLE X?II n

Blood Sugar and Acetana Bodiasf liver Glycogen
and Milk Production for DORCAS

Blood Blood liver Milk k par cent
D a t a .  Sugar .Acetone Bodlee. Glycogen. Milk . Fat • FCM

Mg/100 ®1 Wg/100 ®1 par cant (lba) per cent (lba)

6—30—lt8 So.at 3.83
1-2 61. $6 3.13 1.70 lit .5 1.7 5.6
7-3 25.8 2.3 15.2
1- h 2U.2 2.8 15.8
7-5 30.3 tt.O 30.3
7- 6 $2.81 5.16 25.3 It .6 31.57- 7 i 25.6 3.5 25.2
7-« 27.7 b.5 25.7
1-9 5U.17 5.78 26.5 3.6 2U.6
7-10 28.1 3.5 26.0
7-11 25.7 3.2 21.it7-12 27.0 3.6 21t.lt7-13 5U.17 30.3 3.2 26.7
7-Ut 28.7 3.5 26.5
7-15 30.1 3.5 27.6
7-16 b9.71 It.06 1.55 27.8 3.1 21t.O
7-23 M.ltS h.29 25.2 3.1 25.37-«8 30.lt 3.0 25.8
7-30 2.17 30.U 3.3 27.2
8- U 25.0 3.0 21t.7

Calved 7 - 2 - h$



TABLE m i l

Bleed Sugar and Acetone Bodies, liver Glycogen
and talk Production for ACACIA

D a t a
Blood 
Sugar 

UgA°0 al
Blood livor 

.AoaiODt Bodlaa. Olyoogen. 
HkAOO »1 par oant

NUk
(lb«)

mik b par ea
. Fat . rCM 
par eent (lba)

B-11-U8 liS.31 3.60
8-13 2.SU
8-1? U5.0S 2.78
M ) 50.7b 3.b8 27.1 b.2 27.9
8-SU 26.9 3.9 26.5
8-25 3b.9 b.b 37.0
8-26 28.2 U-b 29.9
8-27 3b.?5 1.86 35.0 5.5 U2.98-28 30.7 5.3 36.7
8-2? 37.0 5.2 b3.7
8-30 38.6b 7.05 31 .b 5.1 36.6
8-31 35.7 5.2 b2.I
?- 1 3U.7 5.1 bo.b
?-2 32.7 5.1 38.1
9- 3 35-95 7.13 1.66 33.9 b-2 3U.9
?- b 35.9 b.6 39.1
?- 7 U6.C8
?- 8 bo.i b .l bO.6
9-15 Ui.U 3.6 38.9
?-17 39.SU b.06
H I 36.52 b.OQ
9*27 U1.9U

Calved 8-22-1*8



TA8I& XIX
n

Blood Sugar and Aoetone Bodlaa y Liver Glycogen
and Milk Production for POMONA

Blood Blood liver 811k It par eant
B a t a .  Sugar .Acetone Bodlaa. Glycogen. Milk • Fat • FCM 

8gA°° !%A00 ad par eant (lba) per-.eent (lba)
12- b-b8 U3.75 3.83
12- 7 bb.53
12-21 b6.3b 2.26 2.67
12-31 6b. 69

1- 3-b9 bo. 09 3.13 23.0 5.0 26.5
1- b 31.0 5.2 36.6
1- 5 33.6 6.2 bb.7
1- 6 35 55 33.8 5.8 b2.9
1- 7 31.6 6.2 b2.0

8 33.6 5.5 bl.2
10 36.62 b.52 33.3 5.5 bo.6
12 30,2 6.6 b2.0
13 bO .36 1.6!
lb 32.8 6.0 b2.6
17 b3.6b
19 35.7 5.7 bb.8
2b bo.09 3.13
28 36.5 b.9 bl.b

Calved 12-31-1*8



TABUS XX
n

Bleed Sugar and Acetone Bodies t liver Glycogen
and Milk Production for CHARM

Bleed Hoed liver Milk k per sent
B a t e .  Sugar Aoetone Bodies. Glycogen. Milk . fat . FOM

Kg/IQO al Mg/100 al per ©ent (lbs) per oent (lbs)

3-304,? U6.95 S.3U

U- 6 5U.ee 8.38 3.05
U- 7 36.5 5.0 U2.0
k» 8 Ul-39 6.61 30.U 3.6 88.6
k~ 9 Ul.6 U.3 U3.5
U-U UU.O U.7 UB.6
k -v t 87. U2 18.18 1*1.2 U.6 UU.9
k-13 83.36 U1.1 U.3 U8.9
U-lU Uo.i U.3 Ul.9
U-lS 85-39 16.70 U0.5 U.7 UU.8
k-l? 30.U7 8.18 U3.U U-5 U6.7
U-80 0.58 U2.8 U.8 UU.l
£-83 3U.88 3.U6
U-86 5U.ee 8.90
U-87 U5.7 3.U Ul.6

5~U U9.51 U7.8 3.U U3.0

Calved It ~ 6 • it?



TA8UE. XXI f\

Blood Sugar and Acetone Bodloof Liver Glycogen 
and Milk Production for HILDA

Blood Blood Liver Milk k p«r cent
B a t e .  Sugar * Acetone Bodies. Glycogen. Milk . Pat . POM

%/!00 si MgAOO al per oent (lba) per cent (lb»)

3-30-4*9 b3.b2
b- 6 bt.Sl
It* 8 bl.6b 2.65
13 36.31 2.78
It b5.70 16.1 16.8
20 19,5 5-7 21*.5
21 18,8 5.5 23.0
22 20,7 b-3 21.6
23 32.50 5.10 23.1 5.1 26 ,t
25 21.5 5.2 25.b
26 36.81 2.67 23,3 b.t 26.b
*7 2b .7 b.6 26.t
at b.bt 21.6 b-5 23.230 bS.lfi 1.86

5- b 22.5 b.5 2b.l
6 b6.7211 20.t 3.7 20.2

12 bO. 88

Calved U - 17 - 1*9



fxms n n
n

Blood Sugar and Aeatona Bodlaa, Liver Glycogen
and Milk Production for MARTHA

Blood Hood Liver Milk
B a t a *  Sugar .Acetone Bodlaa. Olyeagan. Milk . Fat .

Mg/100 si Mg/100 al par eant (lba) per oent

5-l?-k8 50.8?
5“26 U8.15 3.1?
6-2 50.88 3.13

9 50.80 k.6k 2.13
Hi 1(6.50 18.3 k.9
15 32.3 5.5
1? 28.1 k.518 33.5 6.2
1? U6.00 6.kk 30.7 6,520 31.6 6.0
21 31 .k 5.322 kS.ko 7.kk 26.8 k.?
23 28.0 5.0
2k 27.1 5.1
25 37.75 12.6k 25.5 5.326 2k.7 k.7
27 2k .2 5.6
26 itl.Ob 6.12 25.5 5.k

7- 1 50.3k ?-30 25.9 5.56 5k-38 k.08 22 Ji k.l
5 5k.72 3.92 21.5 3.8
13 56.63 2.60 23.0 35

k par oent 
FCM 
(lba)

20.8 
IF. 6 
30.2 
hk.6 
U2.2 
111 .3 
3? .3 
32.7 
32.2
31.6 
30*5
27.3 
30.0 
30. F
31.7
22.7 20.F
21.3

Calvad 6-13-W



TABLE XXXII

Blood Sugar and Acetone Bodies, Liver Glycogen
and Milk Production for MIT&

Blood Blood Liver Milk k per oont
D a t e .  Sugar .Acetone Bodies. Glyoogen. Milk . Fat • FCM

Mg/1®) ml Mg/100 »1 per oent (lbs) per cent (lbs)

7-S8-b8 50.li9 2.78
8 - It 10.19 b.b7
11 bb.79 2.60
13 1.67
19 U6.86 1.87
21 37.28 b.bl 2b.6 b.9 27.922 27.6 b.6 30.1
23 32.36 7.b2 21.1 b.O 21.1
2b 29-9 b.l 30.325 37.80 2.bb 29.1 b.2 30.0
26 30.1 b-6 32.8
27 23.56 lb .50 25.1 S.b 30.b28 22.8 5.0 26.2
29 22.3 5-0 25.6
30 21^3 32 .bB 20.3 6.b 27-6
31 16.83 0.22 19.7 5.8 25.0

9- 1 bl.17 15.5b 21.0 6.0 27.3
3 30.8b 22.21
8 27 .b 5-1 31.910 39.56 2.31
15 30.7 b.8 3b.b22 U6.0B b.50

Calved 8 - 20 - U8

1 : 7 9 1 5 1



100
TABUB 300?

Blood Sugar and Acetone Bodlaa, Uver Glyeogen
and Milk Production for U U H

Blood Blood Uvar Milk b par eai
D * t • . Sugar •Aoatono Bodlaa. Qlyoogan. HUk . m  . FOB

m / i m  mi iteAoo >1 par eant (lba) per sant (lba)

12-21-U8 $1.26 3 *bb
12-23 h8.33 3.72
12-21* bb.9i 25.0 5.0 28.8

as bO.O?
31 28.33 17.86 22.9 8.0 36.6

1- 3-1*9 2U.06 0.13 22.9 6.0 36.6
5 26.b 5.0 30.b6 bS.17 5-3b ,
12 2b .2 6.5 33 a3
1? u».a
If 26.1 5.1 30.li
2i* b8.ll
26 26.8 5.3 32 a 0

Calved 12 - 23 - 1*8



TABLE XXV

Blood Sugar and Aoatono Bodies ,UYar Glycogen
and Milk Production for KUHOH

D a t e
Bleed
Sugar

i%A0O ai

Blood Uver 
.Aoetone Bedios. Slyoogen. 

Ng/100 ml par eant
Milk
(lba)

Milk b par oa
. rot . pcm
per eant (lba)

t-tS-k9 bS.92

3-10 b6.?8 3.07
11 1.7b
16 bb.6b22 56.6b
23 3b.l b.8 38.2
2U bo.b 5.1 b?.l
as 80.57 U.3 5.8 65.8
26 81.23 b6.3 6.1 60.,
17 bb.6 5.8 56.6
28 13-96 bb.3 5-9 56.9
as 19.30 82.16 bo.l 6.0 58.1
30 b5-7 6.1 60.1
31 38.5 6.8 51.2

J*- 1 18.19 83.67 0.55 bl.8 6.b 56.0
a 33-86 82.0b
k 31.23 21.67
6 87.68 b7.3 b.b 50.1
8 38.75

12 88.09 13.36
,13 87.1)2 b6.0 3*9 b5.3
IS 28.b6
I f 33.56
U 25.1b
17 33.8 b.b 57.0
18 33.«30 35.0b 19.86

f-k bb.7 3.5 bl.56 b7.b@
13 b3.b2

Calved 3 — 22 — U9



nm x. x m
10B

Bleed Sugar and Acetate Bodies, liver Glycogen
and MU* Production for BARBARA

Bleed Bleed Uver Milk
D a  t a . Sugar .Acton. Bodies, Glycogen. Milk , Fat .

Kg/lOOnl Stg/lQO ®1 Per oent (lbs) per cent

3-23-1*9 1*0.37
30 W*.9l*

k~ 6 kk.k3
13 37.83
26 Ii9.51
29 2.93

5- H 63.98
$ 29.9 6.$
6 30.0 6.$
7 28.18 29.0 $.0
9 19e0b 27.6 7.8
10 27.3 7.8
11 26.1i 7.8
12 11.93 26.68 27.7 1.1)
13 .11 26.0 8.$
1k 21.81* 18.79 27.6 8.1
11 28.91* S.10 3$.l $.6
21 29.96 $.60
21* 37.»
2$ 3U.28 39.3 $ 1
26 36.0$
27 3fe.S328 1*3.69 7.19
31 W.37

It per cent 
PCM 
(lba)

id.l 
fal-3 
33-U 
Ji2.5 
hZ.O 
fco.7ljfi.O
U3-6
ltlt.6
1*3-5

US.8

Calved 5 - It - It?



TAKE 30711
m

Blood Sugar and Acetone Bodies, Uter Glycogen
and l&lk Production for M B

Blood Blood Liver Milk I* per oent
B a t e  • Sugar .Aoetone Bodies. Glycogen* Milk . Fat » PCM

Mg/100 al 11&/100 al per eent (lbs) per oent (lbs)

6-19-U8 lii .97 3.60
6-89 3.5k6-30 53.63 2.kk
7- 3 li5.96 3-9k 21.2 3.1 18.3

k 22.0 2.7 17.7
5 27.7 3.7 26.56 bit.60 6.26 32.0 3.k 29.1
7 32.3 k.0 32.38 32.2 k.l 32.8
9 50.89 3.60 36.7 3.6 35.510 35.0 3.7 33-k
11 37.7 k.l 38.2
12 3k.l 3.3 30.5
13 k8.k3 k.k5 37.8 3.5 35.0
111 36.2 3.9 35.7
15 35.9 3.9 35.k16 W.16 3.25 2.89 35.1 3.8 3k.0
23 W.90 3.9k 3k.k 3.k 31.3

Calved ? * 2 - W



TABLE UUll
m

Blood Sugar and Aceton# Bodies, Liver Glycogen
and Milk Production for ESMERALDA

B a t e
Blood 

, Sugar 
MgAOO ml

Blood Liver 
.Aoetone Bodies. Glyeogen. 

Bg/100 ml par oent
laik
(lbs)

Hllk k per oe 
. Fat . FGM 
per oent (lbs)

8- i*-l*8 U3.2U 8.8k
1-11 lt6.00 8.70
19 hr.6k 8.67
20 3.8k
25 53-33 3.85
2? 1*0.91 8.55 k7.9 5.7 60.1
28 1)2.3 k.6 k6.1
25 51.0 k.3 53.3$9 37.5k 9.85 k7.8 5.1 55.0
31 50.0 k.8 56.0

5- 1 k6.1 5.5 56.5
2 1*8.8 5.1 56.9
3 89.00 16.59 1*8.1 5.3 57.5
it kB.S k.6 53.8
5 k7.8 5.1 55.76 1*6.3 k.6 5k.l
7 b6.3k 8.87 k3 .k k.7 1*8.0
8 1*5.8 5.2 53.3
9 1.5810 3k.69 11.60 kl.7 5.3 k9.8
u l*3.k 5.1 50.6
17 36.50 5.57 51.8 k.6 56.582 ko.n 5-05

Calved 8-26-1*8



n s is . x x a

IQS

Blood Sugar and Acetone godiea, Uv©r Glycogen
and mik Production for HUBI

Blood Stood liver Utik k per eent
D a t a  . Sugar •Acetone Bodies. Glycogen,/ Mik . Fat . m

lg/100 al i^Aoo ml par cant (lba) par ©pot (lb.)

If* 7*k8 ki.67 3.03
lt~lk k9.k5 1.7k

18 kk.53 1.57 15.0 M 25.0
19 31.3 6.0 fcO.7
to 29.9 S.l 3b. 8
ti UO.65 9.62 3k .7 5.k U2.0
tt 35.6 5.8 W.2
tk kl.8 5.7 52.5
m 33.kl
31 $6*m W.l k.5 51.7

1* 3-149 kl.97 8.16
1* k 2.81

5 50.5 k.6 55.0
10 k5.kk 6.50
It 53.1 k.5 57.1
13 39.95 3.9k
1? 37.15
19 55.8 5.5 68 .U
fk 37.68
n 56.8 5.3 70.3

2* s«to kf.23

Calvnd 12 - 18 - W



106
TABIK XXX

Hoed Sugar and Acetone Bodies, Liver Glycogen
and Milk Production for ANXIETY

D a t e .
Blood 
Sugar 

Mg/100 al
Blood 

•Aeetena Bodies. 
Mg/100 al

liTsr 
Gljoogon. 
p e r  o e n t

Milk
(lbs)

Milk k per oent 
. Fat . FCM 
p e r  oent (lbs)

3-30-k9 kk*9k
k- 6 kk.9k 3.05

8 1,6.95 2.09 30.0 k.o 30.0
9 23.2 5-k 28.1
13 29.8 5.3 35.6
12 38.59 k.69 29.0 5.k 35.1
13 31.k8 31.3 k.7 3k.6
lk 29.8 5.9 38.3
15 38.85 3k.3 5.6 k2.5
19 Uk.9k 5.37 35.1 5.6 k3.5
20 k.20 35.5 5.2 kl.9
21 36.5 5.3 k3.6
22 35.6 k.9 ko.k
23 k2#k0 k-50
26 kk.k3 7.k0
27 kl.6 k.6 US. 3

5- 6"k9 U7.99 k.87 ko.l 5.9 51.5

Calved k - 6 ~ k9



m
TABUE XXXI

Hood Sugar and Acetone Bodies, Liver Glycogen
and Milk Production for nmiHXA

Hood Hood Livor Milk k por oent
D a t e  . Soger .Acetone Bodies. Glycogen. Milk « Pat . POM

Mg/100 ml Mg/100 ml per eent (lba) per sent (lbs)

3-3tM*9 1*9.51
It- 64i9 »*6.1*6
k-13 1*6.72
19 1*3.92 21.7 1*.7 21*. 0
20 21.6 5.9 2l».5
21 23.6 5.5 28.8
22 22.1* 5-3 26.6
23 1,0.62 2.67 22.8 5.5 29.9
25 23.7 5.8 30.1
26 36.31 7.88 26.3 5.8 33.1*
27 26.0 S.o 29.9
29 2.92 25.6 5.5 31.1*
30 39.86

5- i*«4*9 28.0 5.0 32.2
6 50.27 3.60
11 27.3 1».9 31.0
12 U5.70 '

Calved I* - 16 - I#



TABLE mil
106

Blood Sugar and Acetone Bodlaa, Liver Glyoogen
and Millc Production far CAR AIT

Blood Blood Liver Milk It per oent
D a t a .  Sugar .Aoatona Bodlaa. Olyeegan. m ik  . Fat . FOX

lig/100 al Mg/100 al par eant (lba) par cent (lbo)

5- k~k9 8.2lt
6 1*2.66 8.55
n 1*2*15 2.78
is 1*6.72
m
n U8.19 16.9 b.l 17.2
23 15 .b b.5 16.6
tk 38.75 17.1 5.8 81.7
25 16.5 5.2 19.526 17.8 b.7 19.7
if 36.05 6.86 19.0 5.2 88 .b
m 19.5 b.6 21.3
n 38.75 5-57 83.0 b.6 85.1

6~ t 83.5 b.6 85.6
1 38.75 6.38 1.69 81.3 b.6 83.8
k 36.05
S b5.70 87 .b b.o 87 .b
13 1*6.61
15 30.b 3.8 29.5

Calved 5 - 80 - b9



TABLE m i l l

Analysts and Calculated Digestible Nutrients of Feeds
Feeds Analyses nutrients

Protein 
(HX 6.25)

t

m
*

. Fiber 
*

Ash
%

Nitrogen
free
Extreet

%

Mois­
ture
%

Digest- 
TDK lble 

Protein
% %

Concentrate
Hedlun 111 *39 5.71 9.1b 5.21 57.51 8.(a 77.08 10.9b

Concentrate
Low A 10.1*9 6.00 6.67 b.70 63.06 9.06 79.28 7.8b

Concentrate 
Low 1 10.1*6 5.39 7.53 U.31 66.03 8.6b 81.13 7.82

Concentrate
Low 0 12,33 7.27 5.75 5.08 60.10 9.b? 79.91 9.22

Concentrate 
High A 22.82 5.1b 9.36 6.38 b7.62 8.68 73 .b7 18.02

Concentrate 
High 1 23.56 6.1b 9.26 6.n b5.81 8.76 75.76 18.61

Concentrate
High C 20.86 5*55 8.b3 6,28 51.27 7.59 75.02 I6.b9

Tiacthy 
Bay 1 7.55 l.b5 38.26 5.07 bl.07 6.60 50.50 3 32

Timothy
Hay 2 6.99 1.83 35.06 5.bb bb.27 6.62 50.83 3.1b

Corn Silage 18.7 1.3
Citrus Pulp 7b.8 2.8
Alfalfa Leaf Heal 57.3 15.3
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m
TABLE XIX?, Cont*d

Par cant Ti»o-
TDN T O  T O  Inquire* Cancan- thy Tiaothy Com Citrus 

0 * t a.Required.t© ba.Gonsuaad. nants . trata . Hay Hay ra- Silaga Pulp
Fad 6a*wi*ad Fad Fad fuaad Fad Fad

(lba) (lbs) (lba) (lba) (Xfes) (lba) (Xba) (lba)

8-20-ljS 17.01 17 .ca 15.9k 93.7 10.8 9.0 5.0
8-35 17.95 17.95 17.05 9k-9 12,0 9.0 5.0
9- 1-U8 17.63 17.63 17.58 99.7 U.6 9.0 5.0

Fad ana pound of dahydratad alfalfa laaf 
naal par day beginning 8-19-4*8 .
ADVEKTUHE3S started 2- M *8 at 11*0 par cant 
of raqulransnta for naintanance and 
production.

0ry 6-16-4|fi



TABLE X W n 113

Feed* amI fetal Digestible nutrients Fed to 20S8ITT
For OOXkt tlMf*TO* 7181 T08 Beqelre- CeRee®** ttey Timothy Ocm citeD • t a.Raquirad.to be.ConatawJ• seats trat# Kay lay re- Silage FvO|Fed CCKlSttOBd. Fed Fad ftaeed Fed Fed̂

(lba) (lb*) (lba) (lba) Ubi) (llse) (Urn)
3-10-bB 18.0b 2545 25.50 lbl.3 19.lt 12.0 *w tb.0
3-1? 20.00 21.08 28.28 lbo.9 23.0 12.Q 2ii.O
2b 19.57

lB.bl
27.3b 26.9b 137.6 22.0 12.0 1.1 2i*.0

31 25.77 25.13 136.5 20*0 12.0 1.7 2it.0
b- 8 17.06 2348 23.80

lbb!7
17-6 12.0 0.6 2U.0

b*&b 16.92 23.68 23.81 17*2 12.0 m* 22*0
81 17.25 2b.l5 23.75 137.7 11.0 12.0 1.3 2li.O
29 16.93 23.70 23.38 338.1 17.2 12.0 0.6 iit.o

16.37 22.91 22.72 138.7 16.2 12.0 0.6 24.0
5-12 16.1b 2U.22 83.73 lb6.9 12.0 12.0 l.lt 2t*.0
1? 15 .b9 2343 22.62 lb6.0 U A 12.0 1.7 2||*0
26 13.78 20.67 1949 lbb.3 13 •h 12*0 1.9 21.0

6- 2 11.89 17.8b 17 .b3 lb6.5 9.1 12.0 1.3 fit.O
6-9 10.01 15.03. lb.57 lb5.S 6.2 12.0 3.5 21*0
16 10.09 15.13 lb.66 lb5.3 5.2 13*0 3.5 26.0
23 10.10 15.16 lb 47 lb7.1 5.2 13.0 1.3 26.0
30 10.33 25-50 15.35 lb8.5 5.8 13.0 1.1 26.0

7- ? 10.3b 15.51 15.31 lbS.O 5.8 13.0 1.2 2 6*0
?-lb 10.78 16.17 16.53 153.3 6.6 13.0 1*1 26.0
21 10.52 21.05 20.39 193.7 it*! 13.0 3.6 26.0
28 10.71 21 .la 20.02 186.9 13.2 13.0 3*1 26.0

8-b 10.83 21.6? 20.35
20.b2

387.8 13.6 IJ.O 3.2 lii.0 3.0
6 10.83 21.67 lSS.b 13.2 13.0 2.5 7.0
11 10.82 21.6b 20.60 190.b 13.0 13.0 2.5 7*0
18 10.90 21.79 21.02 192.8 13.2 12.0 2.0 7.0
25 10.78 21 56 20.18 1874 13.0 12.0 3.3 7.0

2- 1 10.97 21.9b 20.38 185.8 13.ii 12.0 3.5 7.0
8 10.91 21.83 2041 186.1 isa 12.0 2.It 7*0
13 23.37 8.17 847 35.3 3.2 6.0 * 3.0
111 19.89 6.96 7.1b 354 f.k 6.0 1*0 3 0
15 21.37 7.b8 8.11 37.9 3.0 6.0 3.0
16 19.51 6.83 7.65 394 2,1* 6.0 a. 3.0
17 20.07 7.02 7.65 38.1 2 6.0 - 3.0
18 19.82 6.9b 7.65 38.5 2. it 6.0 3.020 19.79 6.93 7.65 38.6 *.V 6.0 3.022 18.91 6.62 7.3b 384 2.0 6.0 3.0
23 18.17 6.16 6.b8 35.7 2*0 6.0 3.0
2b 18.67 18.67 18 48 990 10*2 12.0 1.7 6.0
29 19.52 19.52 19.33 99-0 11.2 12.0 0.9 6.0

10-6 21.3b 21.3b 101.0 13.6 12.0 0*5 6.0
Fed on# pound of dehydrated alfalfa leaf seal per do/ beginning 
8~19*W. BOIMTT started 3-10-U at lliO per teat of requtreeaate
for ma&mVmmm aad produotton. Dry 6»9-i*8. 200 per oent 
feeding begeyi 7**21,,4|8*
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g*HI l ŝ IF*t F*"1!-

O O O f O f ^ - S w O  Ov CM O • • • • » • • • > « • »
H H H r t H H O  |K» CM IA

H

o  fKU\4 'O 'O '0 O O r—c© OM H H H H H H M M H r i N

HM<4 r*\N0 '0\0 0fftp-0 0 W H H H H l H H e i H H e i W
«© co '00 %\A^M\O!^'©e0^e0^fO co $$r-4 «-f fcse**'***!© f*?2£
as  cm & \3 m m  M S '©  < x h m  ©k«m cm c** r *  cm <»% -©-© c -  t - e -  p » » o « M « © © ^ t — € M « © **4V \
\A'©t>-c^ewp-t,-*r^-t*“a0GO'©^c0eOC©C0c>-.M5O O O  O O O 

#HI fHI *̂4 f*4 #*4 *̂4 <pC i"*! ip*4 0*4 cM cHI 0*4 itM #**4 #*4 i*M 0*4 0*4 t*4 0*4

r-i COVN-Sf O  f —- © # - * * © - © !  
r|4 r 4  CM j  H H U I ^  ^ H <

CM (*\ -©

r4 C O  "UK CM © k M S  CM O K ' ©  < n O  f1- - ©  iH CO ftl Oi r t  H  ©» H « N
\A A  t̂-

O  CO H  0K f n m « * M A - s 3'CM\#S 
r H » H C M « H C M C M C M f S J C M C M C M

-© C O  Ok O  H  CM <n-© W % M D  f - < ©  
r*4r*40^0*4r*4t*4r-4r*4f*4

CO



I£w4

>©
«

I

P

V\»-» ON©

t o  f o  t o  r o©T|£,’1W# ©r * • • * r » c B w  wvno'®
M  W M H  H
8  k & ] a »
I©u>

N©N©

On*O

N N H H©'©rose®s
3 8 3 3  
• • * * 
CDH05 05

S « S S  
• » * * 
J© €30 JS“* O

P M M H M  
• * * * •-O 0 - 0 0 0

©  W  H N• • | * *JM 0* *0-4

0*0* 0*0* # # *. •o o o o

e
*
«*•

H «♦*
o

o

I9
1 8  1  h *

M  ►% »?§f
o*t» H» OvPi*

ooo
 
‘I
IXA

IXI
 
3I
ST
X



Fed 
cme 

pound 
of 

dehydrated 
alfalfa 

leaf 
meal 

per 
day 

beginning 
8*194j8. 

FBBOT 
started 

6-2-U8 
at 

170 
per  

cent 
of 

requirements 
for 

maintenance, plus* 
100 

per 
cent 

of 
requirements 

for 
production.

fj£f0Vfl»-*©seOO-4fCM

O O O V O  0 5  0 9  0 5  0 9  O & VJl 
•  * * * * > * •  • •  
—3 0 3  S 0  0 9  V \  M
O0-*3-«3 (r-eb-3 \n  M

o o»vir«rP'uvK) o
-4 09 V> 09 -3 **4 o  >o VJ\ C59-JCCW£8 0 ® ^ " 3

h* vo osvwnvnvi to o • • « « « « * • •  1^0 w OOO'*JV°P' « O r O H O H C N O

H* M
I - *  ©  NO GB - 4  Q S

UWk-'H'N>OI-< K><U 1 H H H  H H H  1 W H Ho p ~) O'! owgv'c » o > M u \ » H p a H r - J  o w o ' ^ MT
& k k

H  h h h h h h h f h h m h h h h m m
f c r ^ o v o  \ o  n o  n o  0 9  h » go $ r - v n  Os O v t r w  4 ^ j a ~ v \ v n v n v n . e r a r w

SO -tr- .vnww m ©ixvnHirNn|ro»M)-4g'OPVnH ©s. face 
‘ SO so U» *4 W  Os  M HVTWAODOvOvVAOWVAOB

P P H M H H H H H H W M M N W H N M M N M W M H H  
O ' 0 ' O © O O 9 C 8 N S I C » O H M N O ' 0 O O O O M O O ' iO O  • • •  • • * » • • * * • • • * • • • • • • * • * •r w H  s i m W M o s a - a H r p v ^  CBsê v*»scs0->3s©|?-sov £Js NTt 03 09 vn o  0s SO w  w  so G\ to s0 N^ro,''Afir<»<>HV***'vnNO
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Feed# and Total Bigeatible Nutrients Fad to PATIENCE
Par oant Tiao-

¥ W  TON TDK Require- Cenoan- thy flaothy Cam Citrus 
B a t e  .Required.To be .Consumed. manta • trata . Hay .Hay re- Silage Pulp

(lba)
Pad
(lbs) (lbs)

C<ns used Pad
(lbs)

Pad
(lbs)

fussd
(lbs)

Fad
(lbs)

Pad
(lbs

7-xu-ue 15.18 21.36 20.1*0 13b.b 15.2 11.0 .. 22.0
21 lb.76 20.90 21.09 11*2.9 lb.8 11.0 22.0
28 15.51 21.29 22.27 11*3.6 15 .b 11.0 22.0

8- it 15.53 21.57 22.01 lbl.7 15.6 11.0 0.3 lb.O 2.0
11 17 .Ob 23.31 23.98 lbO.7 15.2 11.0 0.1 6.0
18 17.07 23.29 23.b7 137.5 16.2 10.0 6.0
25 16.25 22.26 22.56 138.8 17 .b 10.0 0.6 6.0

9- 1 17.05 23.35 23.b8 137.7 16.2 10.0 0.7 6.0
8 16.b6 22.91* 22.75 136.2 17 .b 10.0 1.1 6.0
22 17 .b5 23.90 23.92 137.1 16.6 10.0 l.b 6.0
29 16.12 22.59 22.29 138.3 18.0 10.0 0.9 6.0

10- 6 17 .b2 23-91* 23.76 136.b I6.b 10.0 2.1 6.0
13 16.1*3 23.01 23.03 11*0 2 18.0 10.0 1.2 6.0
20 16.32 22.85 23.01* 11*1.2 16.6 11.0 1.6 6.0
27 9.1*5 18.89 19.33 20b. 6 11.b 11.0 2.6 6.0

11- 3 9.79 19.57 19.71 201.3 11.b 11.0 1.8 6.0
10 9.79 19.57 18.1*0 187.9 12.b 11.0 l.b 6.0
17 9.37 19.1*6 17.80 198.9 12.2 11.0 1.7 6.0
2b 9.79 19.57 18.57 189.6 12. b 11.0 0.8 6.0

12- 1 9.77 19.51* 18.1*9 189.2 12 .b 11.0 0.9 6.0
8 9.1*0 18.81 18.16 193.2 ll.b 11.0 2.1 6.0
IS 9.1*1* 19.89 18.6b 197.5 11.1* 11.0 1.6 6.0
22 9.1*1 18.82 18.88 200.6 ll.b 12.0 1.1 6.0
2b 17.21 6.02 6.25 36.3 1.2 6.0 O.b 3.0
31 10.79

Fad one pound of dehydrated alfalfa leaf 
meal per day beginning 6 - 19 — Ii8.
Started 7 - 11* - 1*8 at 170 per eont of 
requirements for maintenance plus 100 
per cent of requirements for production.

Dry 10-27 - 1*8
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TABUi XLIV
122

Feeds and Total Digestible Nutrients Fed to HELANIE

Timo-
TDK TDK TDN Require- Concen- thy Timothy Citrus

D a t e  .Required.To be.Consumed. raents . trate . Hay Hay re- Pulp
Fed Consumed Fed Fed fused Fed

_________(lbs) (lbs) (lbs) Per cent (lbs) (lbs) (lbs) (lbs)
19.1*7 27.11 26.71* 137.3 19.1* 13.0 1.1 7.0

22 19.87 27.38 27.3929 19.28 26.8b 28.02
10- 6 20.37 27.99 28.86

13 19.3b 27.1b 28 .bb
20 19.28 27.07 28.28
27 19.91 27.68 29.1511-10 19.03 27.16 28.5b
17 18.86 27.13 28.5b
2b 19.11 27.50 28.8b

12- 1 16.75 25.30 27.0b
8 15.b7 2b>26 28.12
15 lb.b3 22 .bO 26.3122 13.90 23.0b 26.57

1 - S-b9 13.21 22 «b6 25.95
12 13. U6 26.92 30.07
19 13.7b 27 .b7 29.50
26 13.70 27 .bl 30.29

2 - 9 lb.Ob 28.08 30.67
16 Ib.lb 26.27 29 .b6
23 lb.26 28.51 29.b7

3 - 2 lb.33 28.65 29.63
9 lb.38 28.77 31.19
lb 28.09 9.83 11.12
15 29.8b 10.bb 10.21
16 3Q.01 10.50 10.85
17 31.98 U.19 10.91
18 32.29 11.30 11.72
19 32.99 11.5b 11.88
20 32 .b8 11.37 12 .Ob
21 3b.l5 11.96 12.0b
22 32.61 11.bl 11.86
23 32.10 32.10 19.6b
30 31.33 31.33 21.02

b - 6 27.13 27.13 21.52
13 27.69 26.69 27.39

137.8 19.8 13.0 O.b 7.0
lb5.3 20.6 13.0 O.b 7.0
lbl.7 22.0 13.0 0.8 7.0
lb7.6 21.0 13.0 0.2 7.0
lb6.7 20.8 13.0 0.2 7.0
lb6.b 21.8 13.0 - 7.0
lb9.9 21.0 13.0 7.0
151.3 21.0 13.0 7.0
150.9 21 .b 13.0 7.0
160.9 18 .b lb.O 7.0
161. b 19.8 lb.O 7.0
181.7 16.8 15.0 7.0
182.3 16.8 16.0 8.0
191.1 16.0 16.0 8.0
223.b 22.2 16.0 3.6 8.0
21b.7 23.2 16.0 6.2 8.0
221.1 23.0 16.0 b.b 8.0
218.b 2b.0 16.0 5.2 8.0
208.3 2b .2 16.0 8.0 8.0
206.7 2b<6 16.0 8.6 8.0
206.8 2b .2 16.0 8.6 8.0
216.9 2b.2 16.0 5.5 6.0
39.6 3.b 8.0 b.O
3b .2 b.2 8.0 b.O
36.2 b.2 8.0 b.O
3b.l 5.2 8.0 b.O
36.3 S.b 8.0 b.O
36.0 5.6 8.0 b.O
37.1 5.6 8.0 b.O
35.3 6.2 8.0 b.O
36.b 5.b 9.0 b.O
61.2 11.8 15.0 6.0 8.0
67.1 11.8 15.0 3.3 8.0
79.3 11.8 lb.O 1.3 8.0
98.8 19.0 lb.O 0.6 8.0

Fed one pound of dehydrated alfalfa leaf meal per day 
until 12-22-1*8 and after 3-2-J*9. S^UNIE started 9-11-1*8
at 170 per cent of requirements for maintenance plus

100 per cent of requirements for production
Dry 1-5-1*9, 200 per cent feeding beginning

1-12-1*9
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TABU XLFIII
126

Feeds and Total Digestible Nutrients Fed to POMONA
Per sent Tiwo-

TON TDK TDK Require- Concen- thy Timothy Com Citrus 
D a t e  .Required.To be.Consumed. ments trate Hay Hay re-* Silage Pulp

(lbs)
Fsd
(lbs) (lbs)

Consuosd Pad
(lbs)

red
(lbs)

fused
(lbs)

Fed Fed 
(lbs) (lbs)

7-214*8 13-b9 18.50 18.71 138.7 lb.O 9.0 - 18,0
28 13.76 19.95 20.10 lb6.0 15.8 9.0 18.0

8- k Ib.b7 19.83 19.96 137.9 15.6 9.0 - 10,0 2.0
11 15.65 20.88 20.95 133.8 I6.b 9.0 - 5.0
18 13.90 19.31 18.70 13b.5 lb.b 8.0 1.1* 5.0
25 " lb .27 19 .bo 19.56 137.0 lb.6 6.0 *» 5.0

9- 1 13.05 18.2b 18.33 lbO.b 13.0 8.0 - 5.08 12.91 18.07 18.10 lb0.2 12.8 8.0 0,1 5.0
22 13.70 20.13 18.25 133.2 15.6 8.0 0,1 5.0
29 13.35 18.83 19.10 lb3.0 lb.O 8.0 5.0

10-6 13.62 19.06 19.25 lbl.3 lb.2 8.0 5.0
13 13.28 18.78 19.10 lb3.8 lb.O 8.0 5.0
20 lb .26 19.75 19.91 139.6 lb.b 8.0 5.0
27 8.09 16.18 16.63 205.7 9.8 9.0 5.0

11-10 8.15 16.29 16.97 208 .b 10.2 9.0 5.0
17 8.22 16.bb 16.97 206.6 10.2 9.0 5.0
21* e.bs 16.90 17.13 202.9 lO.b 9.0 5.0

J2- 1 8.52 17.0b 18.13 212.9 U.O 10.0 5.0
8 8.65 17.29 17.60 206.1 10.6 10.0 5.0
15 8.8b 17.68 18.13 205.1 U.O 10.0 5.0
22 9.bl 18.33 19*bl 206.b 12.6 10.0 5.0

1- 3-b9 16.bo 11. b8 11.88 72.3 3.0 11.0 5.0
b 19.b3 13.60 lb .13 72.6 6.0 U.O 5.0
5 21.7b 15.22 15.90 73.0 8.2 11.0 5.0
6 21.16 lb .81 15.57 73,b 1.8 U.O 5.0
7 20.99 16.79 17.65 8b.0 lO.b 11.0 5.0
8 20.60 16. b8 17.72 8b.O 10.0 U.O 5.0
10 20.b9 16.b6 16.b? 80.3 10.0 U.O 5.0
12 20.9b 16.75 16.25 77.5 10.2 11.0 l.T 5.0

21.03 21.03 21.06 100.1 15.6 11.0 2,1* 5.0
19 21.33 21.33 21.30 99.9 16.0 11.0 5.0
26 20.b9 20.b9 20.70 101.0 lb.8 11.0 0.6 5.0

Fed one pound of dehydrated alfalfa leaf meal per day 
from 8-19-1*8 until 12-224$, P t M M  started 7-21-1*8 
at 170 per sent of requirements for maintenance, plus 

100 per cent of requirements 
for production.
Dry 10-27-U8



TABX& IU1

Feeds and Total Digestible Nutrients Fed to CHARM

B a t e
TDN

.Required,
(lbs)

TDK 
, To be , 

Fed 
(lba)

TDK
.Consumed,
(lbs)

Require- 
. meats . 
Consumed 
Per eent

Concen­
trate
Fed
(lbs)

Timothy Timothy 
Hay Hay 
Fed Refused 
(lbs) (lbs)

2-16-1)9 17.70 17.70 18 .H 10k *5 10.2 21.0 0.6
tj 17.60 17.60 18.32 lOk.Q 10.0 21.0 0.7

3- 2 17.68 17 .66 18.62 105.2 10.2 20.0 O.k
9 17.72 17.72 18.08 102.0 10.2 20.0 1.5

1 6 17,9k 17.91* 18.31* 102.1 io.k 20.0 * 1.1
23 18.06 18.06 19.1b 106.0 10.6 21.0

km 6 17.9k 17.91* 17.98 100.1 10.1* 21.0 0.3
7 23.70 16.36 17.31* 7k.l 9*6 19*0
8 20.20 lb.llt llt.92 7k.5 6.6 19.0
9 23.92 16.75 17.82 7k*k 10.2 19.0
11 25.61 17.93 19.10 7li.5 11.8 19.0
12 25.27 17.70 16.91* 7k.9 11.6 19.0
13 23.83 19.0? 20.22 81**8 13-2 19.0
Ik 23.1*9 18.67 19.86 8k.5 12.8 19.0 1.0
15 2 U M 19.55 20.67 81*. 5 13.8 19.0 1.0
19 2k.89 19.91 20.16 80.9 lk.k 19.0 1.0
20 23.91 23.91 25.6b 107.3 19.6 19.0 0.1*
27 22.83 22.83 23.2J 101.8 18.2 19.0 0.9

Fed one pound of dehydrated alfalfa leaf meal 
per day from 2-16-1*9 until i*- 6~k9 and from 

1*-21-1*9 mill ii-27-4*9
CHARM started 2-16-1*9 at 100 
per eent of requirements
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Feeds and Total Digestible Hutrients Fed to HILDA

TDN TDK TDK Require- Goncen- Timothy Timothy
D a t e  .Required. To be .Consumed. ments trate Hay Hay

Fed Consumed Fed Fed Refused
(lbs) fibs) (lbs) per eent (lbs) (lbs) (lbs)

8 “16-149 13.10 13.10 13.31 101.6 9.2 13.0 1.3
83 13.16 13.16 13.02 98.9 9.2 13.0 1.9

3- 2 13.25 13.25 13.73 103.6 9.k 13.0 0.8
9 13.3k 13.3k i3.ki 100.5 9.k 13.0 l.k
16. 13.39 13.39 13.35 99.7 #'.6 - 13.0 1.8
23 13.kk 13 .kk 12.93 96.2 9.6 13.0 2.7

k- 6 13.67 13.67 13.3k 97.6 10.0 13.0 2.5
13 13.77 13.77 13.22 96.0 10.0 13.0 2.7
19 12 .kO 8.66 7.81 63.0 3.2 13.0 2.7
20 lk.92 lO.kk 9.76 65. k 5.6 13.0 2.0
21 lk.kB 10.11 9.kl 65.1 5.2 12.0 2.0
22 13.96 11.17 10.55 75.6 6.6 12.0 1.7
23 15.53 12 .k2 11.82 76.2 8.2 12.0 2.3
25 15.Q5 12.0k 11.50 76.5 7.8 12.0 2.k
26 15.37 12.30 11.67 76.0 8.0 12.0 1.8
27 15-32 12.26 11.5k 75.6 8.0 12.0 1.8
29 lk.lk lk.lk 13. k6 95.2 lO.k 12.0 2.0

5- U lk.3k lk.3k lk.O? 98.0 10.8 12,0 2.3
li 13.75 13.79 Ik.60 106.2 10.0 12.0

Fed one pound of dehydrated alfalfa leaf meal 
per day except from It* 6-4*9 until U—X9—4*9

H i m  started 2-16-1# at 100 
per eent of requirements
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tkWm II, eont’d 

TiBO-
TDM ft)® TDK Require- Concon- thy Timothy Com 

D a t e  .Required.To be,Consumed. aenis irate Bay Hay re- Silage
Fed Consumed Fed Fed fused Fed

(lbs) (lbs) (lbs) per cent (Iba) (lbs) (lbs) (lbs)
6-«9-b8 18 .bfl 7.12 7.2b 39a l.b 7.0 * lb.O30 19.38 13.85 13.96 72.0 7.2 7.0 26.0
7- 7 16.90 16.90 lb .26 8b.b 11.2 7.0 26.0

8 16.91 16.91 16.69 98.6 ll.b 7.0 26.0
15 16.3U 16.3b I6.b3 loo.? lO.b 7.0 26.0
21 15.61 15.67 15.66 99.9 9.b 7.0 26.0

MARTHA started IS - 10 - hi at 
1U0 per cent of requirements

Dry 3 - Sli - bS 
200 per eent feeding began b - 21 - 2sS



TAHUR UI
Feeds and Total Digestible Nutrients Fad to BSTH

Par cent Tim©-
TDK TON TDN Raquira- Conoan­ thy Timothy Gam GltnuD a t a .Required.To ba.Conauaaad. manta tra ta Hay Hay ra- Silage Pulp

rad Coaatmad Fad Fad fuaad Fed Fad
(lba) (lba) (lba) (lba) (lba) (lba) (lbs) (lbs)

2-l8-b8 lb.62 20.b7 20.60 lbO.8 17.6 8.0 16.0
25 13.90 19 .b6 19.38 139.b . 16.2 8.0 0.3 16.0

3- b 13.98 19.57 19.b5 139.0 16.2 8.0 0.1 16.0
10 13.63 19.(9 19.17 lbo.6 15.8 8.0 16.0
17 lb.76 20.66 20.6b 139.8 17.6 8.0 0.3 17.0
2b 13.76 19.28 19.79 136.5 15.8 8.0 1.2 17.0
31 13.82 19.3b 19.05 137.8 15.8 8.0 Oa? 17.0

b- 8 13.72 19.80 19.71 lb3.6 16.2 8.0 17.0lb 13.97 13.56 19.75 lbl.3 15.6 9.0 17.0
21 13.33 2b.09 20.7b 155.6 18.0 9.0 1.7 17.0
28 lb.93 26.88 20.81 139.3 18.0 9.0 1.9 18.0

5- 5 lb.b3 25.97 21. b2 lbB.b 18.0 9.0 0.7 18.0
12 13.17 20.95 20. bb lb6.3 17.0 9.0 1.1 18.0
1? lb.30 21.bb 21.01 lb6.9 17.8 9.0 1.2 18.0
28 lb.56 21.8b 21.33 lb6.5 18.2 9.0 1.3 18.06- 2 lb.29 21.bb 20.99 1U6.8 17.8 9-0 1.1 18.0
9 lb.30 21.b5 21.06 lb7.2 17.8 9.0 1.2 18.016 lb .20 21.30 20.6b lb5*3 17.6 9.0 1.7 18.0

23 lb.08 21.11 20.30 lbb.2 17.2 9.0 1.3 18.0
30 7.55 15.11 13.86 183.5 9.b 9.0 1.9 18.0

7- 7 7.bl lb.82 13.70 I8b.8 9.2 9.0 1.9 18.01U 7.51 15.02 lb.02 186.6 9.b 9.0 1.6 18.021 7.58 15.15 lb.76 19b .8 10.0 9.0 1.0 18.0
28 7.61 15.22 lb .17 186.2 10.0 9.0 2.1 18.08- b 7.75 15.50 lb.b5 186.b 10.b 9.0 2.2 10.0 2.011 7.66 15.33 lb.b7 188.8 9.6 9.0 1.8 5.0
18 7.88 15.76 lb. 60 185.3 10.2 8.0 0.7 5.020 12.89 6.26 6.91 38.6 2.2 5.0 3.021 15.89 5.56 5>bl 3b.0 l.b b.O 0.8 3.0
22 16.56 5.80 5.96 35.9 1.6 b.O 3.0
23 13.66 b.78 b.93 36.0 0.2 b.o 3.02b 16.56 5.80 5.96 35-9 1.6 b.O 3.0
25 16.55 5.70 5.96 36.0 1.6 b.O 3.0
26 17.50 6.03 6.10 3b.8 1.8 b.O 3.0
27 16.75 5.86 5.96 35.5 1.6 b.O 3.0
28 15 .bb 5*bl 5.51 35.6 1.0 b.O 3.0
29 15.26 5-3b 5.37 35.1 0.8 b.o 3.0
30 15.90 5.56 5.66 35.6 1.2 b.O 3.0
31 lb. lb b.95 9.99 70.6 6.b 6.0 1,0 3.0

9- 1 lb.85 lb.85 lb.5o 97.6 10.0 8.0 0.8 b.O
8 16. b8 I6.b8 15.82 96.0 12.0 8.0 0.6 b.O
15 17.31 17.?1 17.35 100.2 lb.O 8.0 b.o

Fed one pound of dehydrated alfalfa leaf meal 
per day beginning 8-19-i*8. B£TH started 
2-18-U8 at ll*Q per cent of requirements.

Dry
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TABLE LIV

Feeds and Total Digestible Butrients Fed to BUMGR
Tiao-

W 8  TDM TBH Require- Goneen- thy Timothy Citrus 
B a t e  .Required. To be .Consumed, nents trate Hay Hay Pulp

(lbs)
Fad
(lbs) (lbs)

CenatuMd 
per osnt

P.d
(lbs)

Fad
(lbs)

Refused
(lbs)

Ped
(lbs)

10-87-1*8 19.83 26.5b 26.73 lid. 9 21.0 U.O 0.1 6.0
11-10 19.06 25.1*7 25.81* 135.5 19.8 U.O 6.0

17 20.69 26.81* 27.08 130.8 21.1* U.O 6.0
21* 21.27 27.81 26.00 131.6 22.6 U.O 6.0

12- 1 20.06 26.63 26.77 133.1* 21.0 U.O 6.0
8 19.67 26.23 26.1*6 131* .5 20.6 U.O 6.0
IS 19.92 26.68 26.26 131.8 21.0 10.0 6.022 19.77 26.63 26.78 135.1* 21.0 12.0 6.0

1- 5-1*9 19.57 26.33 26.62 136.0 20.8 12.0 6.0
12 18.33 25.1*1 25.51* 139.3 19.1* 12.0 6.0
19 18.71* 25.82 26.01 138.7 20.0 12.0 6.0
26 18.73 25.96 26.01 138.8 20.0 12.0 6.0

2- 5-1*9 10.33 20.66 21,01* 203.6 13.8 12.0 6.0
9 10.51 21.03 21.35 203.0 lit .2 12.0 6.0
16 10.70 21.1*1 21.60 203.6 II1.8 12.0 6.0
23 10.98 21.96 2 2 .1a 20t*.0 15.6 12.0 6.0

3- 2 11.18 22.37 22.91 20U.8 15.6 12.0 6.0
9 11.51* 23.17 23.31 202.0 16.6 12.0 0.7 6.0

16 11.1*3 22.85 22.86 200.0 16.2 12.0 6.0
23 22.51* 7.89 8.02 35.5 t».0 6.0 3.0
21* 25.30 8.86 9.08 35.8 3.6 6.0 3.0
25 30.62 10.72 10.90 35.6 5.0 6.0 3 .0
26 28.61 10.01 10.29 35.9 7.1* 6.0 3.0
27 - 10.01 10.29 - 6.8 6.0 3.0
28 27.59 9.66 9.81* 35.6 6.8 6.0 3.0
29 25.85 9.05 9.23 35.7 6.0 6.0 3.0
30 28.03 9.81 9.99 35.6 5.2 6.0 3.0
31 25.21 8.82 9.08 36.0 6.2 6.0 3.0

1*- 1 26.75 18.72 19.07 71.2 5.0 12.0 6.0
2 26.75 22.71* 22.92 85.6 11.0 12.0 6.0
3 26.75 26.75 26.61* 99.5 16.0 12.0 1.7 6.0
6 26.61* 21*.61* 21*.33 98.7 21.2 12.0 6.0 6.0
13 22.80 22.80 22.59 99.0 18.1* 12.0 6.7 6.0

Fed one pound of dehydrated alfalfa leaf meal per day 
from 10-27-148 until 12-22-1*8, and from 3-2-149 until 
3-16-49. ELINOR started 10-2?-I48 at 170 per eent 
of requirements fen* maintenance plus 100 percent

for production
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TABLE LV

Feeds and Total Digestible Hutrients Fed to BARBARA
Timo-

TDK TDK TDK Require- Concen­ thy Timothy Citrus
D a t a .Required. To be .Consumed. nents trate Hay Hay Pulp

Fed Consumed Fed Fed Refused Fed
(lba) (lbs) (lba) per oent (lba) (lbs) (lbs) (lba)

10-47 “M 16.57 21.75 21.96 132.5 16.1* 10.0 5.0
11-10 18.3b 2b.lb 2b.27 132.3 19.1* 10.0 5.0

17 17.17 23.06 23.19 135.0 18.0 10.0 5.0
2b 16.35 22.18 22 .b2 137.0 1T.0 10.0 5.0

12- 1 17.33 22.b3 23.66 136.5 18.6 10.0 5.0
e 16.92 22.8b 23.96 lbl.6 19.0 10.0 5.0
is 16.8b 27.50 23.66 lbO.b 18.6 10.0 5.0
22 17.91 23.7b 25.bO lbl.7 20,2 11.0 S.o

1- 5-b9 16.87 22.56 26.67 158.1 18.6 11.0 5.0
12 17.2b 23.03 23.72 137.6 19.2 11.0 0.8 5.0
19 15.73 21.52 22.06 lb0.2 17.1* 11.0 1.3 5.0
26 17.39 23.31 23.89 137.3 19.6 11.0 1.1 5.0

2- 9 16.23 22.11 22.69 lbl.O 18.2 U.O 0.9 5.0
16 15.91 21.71 22.70 lb2.7 17.8 11.0 0.7 5.0
23 16.59 22.56 23.67 lb2.7 19.0 11.0 0.6 5.0

3- 2 16.25 22.28 22.82 lbO.b 17.8 11.0 0.1* S.o
9 8.35 16.70 17.35 207.7 10.6 10.0 • 5.0
16 8.51 17.02 17.81 209.2 11.2 10.0 5.0
23 8.75 17 .b9 17.76 203.0 11.2 11.0 0.1 5.0

It- 6 8.98 17.96 17.97 200.1 11.8 11.0 0.6 5.0
13 8.99 17.96 13.07 201.0 11.8 11.0 O.i* 5.0
20 9.11 18.22 19.07 209.3 12.2 11.0 - S.o
27 9.21 18.U3 17.36 188.b 11.6 U.O 1.5 5.0

S- S 21.65 7.58 7.86 36.3 3.1* $.0 3.0
6 21.19 7.61 7.86 37.0 3.1* 5.0 3.0
7 19.17 6.71 6.80 35.b 2.0 5.0 3.0
9 22.08 7.73 7.86 35.b 3.1* 5.0 3.0
10 21.09 7.38 7.55 35.8 3.0 5*0 3.0
11 20.65 7.23 7.b0 35.8 2.8 5.0 3.0
12 21.93 7.68 7.86 35.6 3.1* 5.0 3.0
13 20.87 7.30 7.70 36.8 2.8 5.0 3.0
lit 21.32 lb.92 13.28 62.3 6.8 10.0 2.2 6.0
15 21.32 21.32 19.80 92.8 15.1* 10.0 • 6.0
18 21.33 21.33 19.80 92.8 1$-k 10.0 6.0
25 22.2b 22.2b 22.0b 99.1 16.6 10.0 6.0

Fed one pound of dehydrated alfalfa leaf meal per day 
except for period# from 10-27-M5 to 12-22-1*8, and from 

3*2-1*9 to 5-25*4*9
BARBARA started 10-27-1*8 at 170 per oent of requirements 
for maintenance plus 100 per oent of requirement# for

production
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TABLE a i

Feeds and Total Digestible Nutrients Fed to AKXIBTT

TDK TDK TON Require- !Soneen-..fisiothy. Timothy
D a t e .Required.. To be .Consumed . aants . trate Hay Hay

Fed Consused Fed Fed Eefused
(lbs) (lbe) (lbs) per oent (lbe) (lbe) (lbs)

2-l6-b9 13.83 13.83 13.6b 98.6 6 *8 15.0 1.2
23 13.71 13.71 12.97 9b.6 8.6 15.0 2.2

3- 2 13.85 13.85 13.87 100.1 8.8 H$.o 0.7
9 13.85 13.85 12.08 87.2 8.8 li$»0 2.2
16 13.92 13.92 lb .37 103.2 9.0 llt.O O.S
23 lU.13 lb .13 lb .33 101.lt 9.2 15.0 0.8

b-* 6 iJU.au lb .2b ib.ee 98.b 9.1$ i5.o 1.36 17.03 11.92 U.65 68 .b 7.6 13.0 m
9 16.57 11.60 11.35 68.b 7.2 13.0 •
11 18.99 13.29 11.95 62.9 9.1$ 13.0
12 18.86 13.20 11.95 68.3 9.2 13.0
13 18.85 13.19 11.96 63 .i$ 9.2 13.0
lb 20.0b lb>03 13.76 66*6 10.1$ 13.0 1.1
IS 21.51 17.20 16.91 76.6 11$.6 13.0
19 21.73 17.36 17.06 78.5 11$. 8 13.0
20 21.11 16.89 15.92 75.1$ ll$.2 12.0 1.1
21 21.71 17.37 16.36 75.3 11$. 8 12.0
22 20.58 20.56 19.51 9k*l 19.0 12.0 1.2
27 22.12 22.12 22.06 99.7 21.2 12.0

Fed one pound of dehydrated alfalfa leaf meal 
per day fro© 2-16-1$? until 3-23-U9 and from 

l$-21-l$9 until 5- M$9.
ANXXSTT started 2-l6-i$9 at 100 
per oent of requirements
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TABLE U

Feeds and Total Digestible Nutrients Fed to VIRGINIA

TDN TON TON Require- Coneen-. Timothy. Tisothy
D a t e  •Required. To be .Consuwed. sente trate Hay Hay

Fed Consumed Fed Fed Refused
(lbs) (lbs) (lbs) Per oent (lbs) (lbs) (lbs)

2-16-U9 11.65 11.65 11.27 96.7 8.k 11.0 1.2
23 11.73 11.73 U.35 96.7 8.6 11.0 l.k

3-2 11.66 11.66 11.96 100.8 8.8 10.0 o.k
9 11.95 11.95 11.59 96.9 9.0 11.0 1.5
16 12.00 12.00 11.61 96.7 S.k U.O 1.5
23 12.05 12.05 11.99 99.5 8.k 12.0 1.6

It* 6 12.26 12.26 11.7k 95.7 6.8 12.0 1.9
13 12.33 12.33 11.77 95.k 8.6 12.0 1.8
19 lk .27 9.99 9.37 65.6 5.6 12.0
20 lk.k6 10.12 9.87 66.2 5.8 12.0 1.1
21 lS.?k 11.16 10.91 68 .k 7.2 12.0
22 15.19 12.15 11.81 ?7.7 S.k U.O
23 15.55 12 .kk 12.11 77.8 8.8 U.O
25 16.19 12.95 12.71 78.5 9.6 U.O
26 17.27 13.62 13.61 78.8 10.6 U.O
2? 16.36 13.06 12.93 78.9 9.8 11.0 1.0
29 I6,k8 l6.kS 16.23 98.k lk.2 U.o

S-k 16.6k 16.6k 15.35 92.2 lk.k U.o 1.1
11 16.27 16.27 15.03 98.5 lk.O u.o

Fed one pound of alfalfa leaf seal per day 
exeept for period from >-23*4*9 to k~2i-l*9.

VIRGINIA started 2-16-U9 at 
100 per oent of requirements
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TABLE LXII
Weights of Experimental Animals

Marne
Initial 
. Weight

(lbs)

Final
Weight Gain 

Prepart u».
(lbs) (Iba)

Weight
after

•Partu­
rition
(lba)

Partu­
rition
Losa
(lba)

Final 
Weight 
Post . 

•Farturn 
(lba)

Total 
Losa 

. Post 
Partus 
(lbs)

Daily
Loss
Post
Partus
(lba)

VALENCIA 1000 1218 216 1087 129 983 10U 7.1*3
ABTOTURESS 1050 122b 17b 1115 109 957 158 12.15
BOURTT 1206 1377 171 1222 155 1070 152 15.20
BOWITA 1263 I6b8 385 lb92 156 lbbl 51 3.6b
FAITH 1080 1385 285 1196 169 1179 17 1.31PIGGY 968 1221 253 1100 121 1011 89 6.36
burhy 666 1105 239 960 lb5 83b 126 10.50
m m m m n m 121*0 150b 28b 1325 179 1186 139 12.6b
PATIEMGE 1112 1188 76 1030 158 987 1*3 6.1b
LAURA 1158 lb81 323 1311 170 116b 11*7 lb.70
M I M U 1377 1831 b5b 1575 256 1532 1*3 b.30
ARABELLA 162b 185b 30 lbS3 171 1291 192 17.55
DORCAS 1380 1557 177 1360 197 1230 130 9.28
ACACIA 950 1122 172 997 125 966 31 2.21
TOWMk ?0U 1168 28b 1000 188 961 39 3.00
CHARM liil2 lbb2 30 1283 159 1262 21 1.62
HILDA 88b 979 95 860 119 810 50 3.85
MARTHA 1303 1701 398 1500 201 1323 177 11.80
BETH 620 99b 17b 896 98 790 106 9.6bUZZIB 910 1122 212 1068 5b 907 161 lb.6bELINOR 1135 lb33 298 1338 95 1139 199 19.90
BARBARA 10bl 1182 lbl 109b 88 955 139 13*90
x m 1388 1637 269; 1)02 225 1372 ko 2.86
m m m m k 1200 lb68 288 1292 176 1260 32 2.28RUBY 1150 lb3b 28b 122b 210 59 b.52ANXIETY 988 10b3 55 922/ lib 91k 15 1.07
YIRGIMIA 7bb 8 bl 97 m bl 756 1*1* 3.38CANARY 980 1096 116 936 160 m 71* 5.29



Ilf
tmm m n

Average Blood sagsr and Acetone Bodr
level®. Before and at Parturition

Blood Sugar Blood Acetone Bodies
No# of 7 B*r» 7

tion Omm Prepartam Parteltle® Prepartmi Parturition

L 6 1)6.5!) 51.31 2.82 3 .OS
? 31 MuJO 57.86 3.55 34)1
I 31 1)7.3!) 50.35 3.12 2.87

SABOS LOT
Avsrag* Blood sugar Levels Raring 
the First See Weeks Postpsrtua

Blood Sugsr la Milligrams 
Far 300 Milliliters

ji# ^̂MktMhM̂̂ £̂i!SSSS£S!iŜ̂4SS£isSMMm / #  O i  H y W  ^ I f W T V i S i
tden Treatment Gem 3 7 10 l|

i foil fed 3 1)0 .1)9 38.50 )(l| ljlt.6?
t Fasted 3 3lt.78

la*??
25.1)3 20.01 3i.05

t Full fed 5 36.88 37.99 1)2.96
i IfltS ŵMtS. £ 3 L M 23.32 26.26 2l»,55
J M l  m 6 39.63 39.08 1)04)0 W.52
I fm ^ 30.30 20.78 19.83 3l).(A

fABU 1*$P
Average Blood Aeeicai® Body lamia 

Busing the FASsi Tee Wedfe® Boet̂ irtiei
Bleed Acetone In Milli^pam

Per 100 Kniilites*s 
Ne* ©f Bare Poa^artua

tion Treatsient Com 3 7 10 1|

L Full SMI 3 5.28 6.63 9.66 7.89L Fadî i ? 8.23 17.p 18.72 13.20
2 M I  fid 5.00 6*1$ 7.76 3.922 Fasted & 11.59 18.39 21,99 22.31
J M l  fad 6 7 M 7.28 6.36 6.78
» teeted 1) 1 M 20*30 2it.90 10.88
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n m  m t

Analysis of Variance of Blood Sugar 
of A H  Cows Bofoaw M H M d i

D o g m a  of Sum of JSean Sqaar® F 
Souroo of foriatloa Fr®*do© S<p*xwa

1 6.7Uit 3.3707 .t»
COWS

Total
It
til

TABLE n m

855.0850
261.8261,

U.5*9

Anajrlsi® of farisxm of Stood Sugar Levels 
of Cows Faatod Pootparfcaa

£y.dKK«wu|yik, <0FjMdAfc4t tfluflk «E j u hiJw«Mr̂ B Oi VlwraJl&iOO
Bogrews of 
Froodaa

jtaeo# Haas
Stp&ro f

|5:«4.4 * 17.3688 8.68M. 'AJU#•*F5
COWS

totol
JL
30

TiHTZ VtTTTt

J2&lM
2S2.810J

29.100#

<lnft3yili of Varfsiioo of Blood Sagar Looola 
of Cows Fall Fod lowt̂ srtsosi

Iftf ■! i*#MMr — if* ItF— î r l iMSOwOO OX vSrx&liiGa
Bogross of 
Frootas

3n* of S$wm Square F

t 2.6989 1.31*95 .91
Af>iiyTfig 0000 2£ jbsussl 35.8807
Toto! U  3*6#7t&



• T A B U  T . p r y

4gyj.iyy|f of varisuie® of Blood Acotou$ Bo<$r Xorela 
of All Cow Bofora Parturition

B m s m  of v m U M m
Degroeo of 
F m e i m

Sum of 
Squares

m m
F

notion f 2*6081 1 . M 1 2.62
AfillijSIjffr 0®II8 £ .MMS J i m

Total 22

fABSE 1X1

12.55#

of VarJjUffcOO Of ifefliflrft AofHfrytQ BodbT Istwls 
of Footed com M m

S w m  of faria&ion
BOjjJBOO# of 8 m  of 

Squares
Mean
Sqtiaro P

-jft i(| jywjo,HHKUHIR f 25.3782 12.66!a 0.101

hrmmtt Ooiaa :a :r 21*6.0712
Total 10

f&MR pqrt

m.3Wfe

Abi^ioIo of ?ariajao© of I&ood Acetone Mtjf Level# 
of Foil Fed m m  M m  Partorition

Sooroo of fariatioa
Begfog^ of Sbm of

StpWM
Hfrtan
Square F

iL&tioo# » k.2Sl*5 2Jlt73 .520
Anâs-ig 0O1f!$ a M m . . 1*4305
Total 13 .̂7301
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17. _ _ _ _ _ _  * Vissoher, P. E., and flok, A. N. Relation of Pasting
Ketosis io Natts*e of Protein and Fat Content of Preceding Diet. 
Proc. Soo. Exp. Biol, and M U  19*511. 1912.

18.   , Wick, A. R., and iamusi, C. P. Ketogenio Action of
ddd-numbered Carbon Patty Adds. Jour. Biol, Chem. 136:503. 1910,

Ii9* Miller, i. J., and Allen, N. if. The Effects of Sodium Acetate Given 
Orally upon Cows with Ketosis. (Abstract)
Jour* Dairy Sol. 35*199. 1952.

50. Mirsky, 1. A. The Source of the Blood Acetone Resulting from the
Administration of the Ketogenlc Principle of the Anterior 
Hypothesis, Amer. Jour. Physiol. 115*121. 1936.

51. . Influence of Adrenalectomy on Anterior Pituitary
Ketogenesis in Rats. Science 88*332. 1938*

52. Morrison, F. B, Feeds and Feeding. Twentieth Edition. Tables I
and III, pp 951^WtoTim^lorrlson Publishing Company,
Ithaca, Mew fork. 19ll.

53* . Feeds and Feeding, Twenty-first Ed. Tables I and
''Tn7TrOT6-ll3rad^Tr'lwrison Publishing Company,
Ithaca, Mew York, 1918.

51. Patton, J, $. Acetonemia, a Vitamin A Deficiency, I and II.
Vet. led, 39*150 and 271. 1911*

55* Rapsr, M. S., and Smith, E, C. Insulin and the Production of
Acetone Bodies by the Perfused Liver, Jour. Physiol. 62*17. 1926.

56. Roberts, S., and Samuels, L. T. The Influence of Previous Diet cm 
the Preferential Utilisation of Foodstuffs* Jour, Biol. Che®, 
151*267. 1913♦



l£Q

57. Roberts, S., and Samuels, 1, T. Influence of Previous Diet on
Insulin tolerance. Pros. Sec. Exp, Biol, and Mad. 50*207. 19U3•

58. Roderick. 1. M, and Harahfield, G. S, Pregnancy Disease of Sheep.
i, Dak, Agr. Exp. Sta. Tech. Bull* 281. 1932.

59. , , and Hawn, M. G. The Patho-
genesis 'of'Ietoslss,~ #iwgnancy Disease of Sheep,
Amer. Vet. led, Asaoo, Jour. 90*2*1. 1937.

60. , ( , and Merchant, I. E. Further
Observations on the Functional Pathology of Pregnancy Disease
of lees, Cornell Vet. 23*32*8. 1933.

61. Boepke, M. H, Physiologic and Metabolic Aspects of Acetonemia In
Cattle. Amer. Vet, led. Assoc. Jour. 100*2*11. 192*2.

62. Bolls, A. G. Peculiar iervous Attack in a Cow, Probably Due to
the Removal of Her Calf. Vet. Jour. 2*17. 1876.

63. Saarinen, P., and Shaw, J* C. Studies on Ketosis in Dairy Cattle,
XI* lipids, Minerals and Ascorbic Add In the Hood of Cows 
with Spontaneous Ketosis, Jour, Dairy Sol. 33*2*96. 1950.

62*. __________, and _________ • Studies on Ketosis In Dairy Cattle.
"""Ifij STood Lipids,1'Phosphates and Phosphotase Activity of Cows 
on Different Levels of Feed Intake Postpartum.
Jour. Dairy Sci. 33*508. 1950,

65. , and . Studies on Ketosis in Dairy Cattle,
ffii't IXplds and AsoorMc Add in the Liver and Adrenals of 
Cose with Spontaneous and Fasting Ketosis.
Jour. Dairy Sci. 33*515. 1950.

66. Sampson, J. Ketosis In Domestic Animals.
Univ. of 111. Agr. Exp. Sta. Bull. 522*. 192*7.

67. _ _ _ _  $ And Boley, L. E. The Physiologic Basis of Therapy for
f̂ eiosis in the Ruminant. Amer. Jour. Vet. Bes, 2*327. 192*1.

68. , Gensaga, A, C., and Hayden, C, E. The Ketones of the
iBlodd and Urine of the Cow and Ewe in Health and Disease.
Cornell Vet. 23*185. 1933.

69. , and Hayden, C. 1. The Acid Base Balance in Cows and
IwFllwing and After Pregnancy, with Dpeeial Reference to 
Milk Fever and Acetonemia. Amer. Vet. Med. Assoc. Jour. 86*13. 
1935.

70. , and . . Physiological Aspects of Ketosis in
6owsand Ewes with Special Reference to Carbohydrate Metabolism. 
Cornell Vet. 26*183. 1936.



151

71* Sehults, L. K. Treatment of Ketosis In Dairy Cattle with 
Sodium Propionate. Cornell Vet. 1*3*31*9. 1952.

72. Selye, H. The General Adaptation Syndrome and the Diseases of
Adaptation. Jour. Clin. Endo-erinol. 6*117. 19U6.

73. Shaw, J. C. (Personal communication. 1952.)
71#* Shaw, J. C, Studies on Ketosis in Dairy Cattle, v*

The Development of Ketosis. Jour. Dairy Sci. 26:1079. 191*3*
75.  . Studies on Ketosis in Dairy Cattle. VIIt

fhe Efficacy of B Vitamin and Methionine in the Treatment of 
Ketosis. Jour. Dairy Sol. 29*131. 191*6.

. Studies on Ketosis in Dairy Cattle, m i l  
Spontaneous Recovery. Jour. Dairy Sci. 29*151. 191*6.

Studies on Ketosis in Dairy Cattle. IX: 
therapeutic Effect of Adrenal Cortical Extracts.
Jour. Dairy Sci. 30*307. 191*7.

7®* . Studies on Ketosis in Dairy Cattle. At
~¥iae Effect of a Vitamin A Deficienoy. Jour. Dairy Sci. 33*1*86. 
1950.

79. . A comparison of the Acetone Body Metabolism of the
EaelaHtig Mammary Gland of the Normal Cow with that of the 
Cow with Ketosis. Jour. Biol. Chea. 11*2*53. 191*2*

80. ,and Hatsioias, B. C. An Approach to the Problem of the
itiology of Ketosis in Dairy Cows. Jour. Dairy Sci. 33*387. 
/Abstract of paper presented at the l*5th annual seating
of the Amer. Dairy Sci. Assoc./ 1950.

81. , , and Chung, A. 0* Studies on Ketosis
in jfrairy Cattle. Wi Weapons® to Treatment with Cortisone 
and ACTH • Science 111* *571*. 1951*

12. , , and laffel, E. C. Stales on Ketosis
in "hairy Cattle. tWt An Approach to the Etiology of Ketosis 
in Dairy Sows. “Proceedings Book,” Amer. Vet. Med. Assoc.
87th annual meeting, pp 73-75. August 21*21*, 1950.

83. , , , Chung, A. C., Gill, W.M.,
aff Silbert, '$•"' Pituitary Adrenal Cortical Syndrom© in Ketosis 
of Dairy Cows. Misc. Publ. 139, Agr. Exp. Sta., Univ.of id. 1952.

81*. , , and Saarinen, V. P. A Biochemical and
Il8t6^thoioglQal ''Siu3y ,r of Ketosis in Dairy Cattle.
Jour. Dairy Sci. 31*667. 191*8.



162

85. Shaw, J, 0., llatterson, L. D., Surgeron, B, A,, and Hourigan, C.A.
Studies on Ketosis in Dairy Cattle, Vis Is Ketosis in Dairy
Cattle Due to a Vitamin A Deficiency?
Amer. Vet* led, Assoc, Jour* 106*285. 19l*5.

86. , Powell, R. 0,, Jr., and White, G, 0. Studies cm
ketosis in Dairy Cattle* IVt The Effect of Glucose Therapy and
Pasture Feeding in Cases of Clinical Ketosis,
Amer* Vet. Med, Assoc, Jour. 100s 1*73. 191*2,

87. , and Daugherty, F* C. The Influence of high Protein
and teiTFrotein High Starch Diets on Blood Glucose and Acetone 
Bodies of Pregnant Ewes. Jour. An. Sol, 5*180. 191*6.

88. Sjollema, B. Nutritional and yetaboli© Disorders in Cattle.
Nutr. Abs. and Rev. 1*621. 1932.

89. , and Van Der &ande, J. fc* Metabolism in Acetonemia of
Milch dews. Jour, etabolic has* 1**525. 1923*

90. Snapper, I., Grjkbau®, A., and Neuberg, J. Role of the Kidney in
the Decomposition of Beta-hydroxybutyric Aoid,
Biochem. Z. 167*100. 1926.

91. Soskin* S., and Levine, ft* Origin of Ketone Bodies from Fats and
Their Regulation. Arch. Int. Had, 68*671*. 19l*l.

92. Stadia, W. 0,, Dapp, J, A., and Lukens, F. D. l. The Nonformation
of Aoetic Acid and the Ratio of Ketone Body Increase to Fatty 
Acid Decrease in Livers of Diabetic Animals,
Jour. Biol. Che®. 137*75. 191*1.

93. Stinson, 0. So-called Postparturient Dyspepsia of Bovines and
Its Specifie Treatment, Vet. Rec. 9*1115. 1929,

91*. Tidwell, H. C., and Treadwell, C. R. The Effect of the Preceding
Diet upon Fasting Ketoaes&a, Jour, Biol. Chea. 162t155. 191*6.

95. Odall, D. H* The Practice of Veterinary Medicine. Fourth edition.
Published by-fcEe''aii&hor ,' Ithaca, ¥eiT'ierk. 191*3.

96. Vanderplassche, At. Desoxycorticosteron in the Treatment of
Acetonemia of Cattle, Vlaaas Diergeneschindig Tydschrift.
18*197. 19k9.

97. Wick, A. I., and Drury, D, R, The Effect of Concentration on the
Rate of utilisation of Beta-hydroxybutyri0 Acid by the Rabbit, 
Jour. Biol. Ghea. 138*129, 191*1.



v m

Emory Childress Leffel
1*7 02 Guilford Road, College Park, Maryland
Doctor of Philosophy, Dairy Husbandry, 1953
July 31, W 3
Pearisburg, Virginia
Lisbon High School, Lisbon, Maryland - 1936-1980
University of Maryland, College Park, Md., 191*0-4*3,

Bachelor of Soienee - 19h3
University of Maryland, 1986-4*7, Master of Solanos * 19U7
University of Maryland, 1987-52, Doetor of Philosophy - 1953

PUBLICATIONS
Junior Author - Two Papers
(1) Shaw, J* 0*, Hatsiolas, B. C-, and Leffel, E* C.

Studies on Ketosis in Dairy Cattle
XIV* An Approach to the Etiology of Ketosis in Dairy Cows* 
"Proceedings Book,*1 kmr. Vet* led* Assoc*
8?th Annual Meeting* August 21-21*, 1950*

(2) Shaw, J, C*, Hatsiolas, B. C., Leffel, E* C., Chung, A, G.,
0111, i. 1., and Gilbert, J* Pituitary-Adrenal Cortical 
Syndroms In Ketosis of Dairy Cows* Miscellaneous Pub­
lication lo* 139. Md. Agr. Exp. Sta*, College Park, 1952

POSITIONS HELD
Graduate Assistant in Animal Husbandry, University of Maryland 1986-87
Graduate Assistant in Dairy, University of Maryland 1987-50
Dairy Husbandman, Bureau of Dairy Industry, USDA 1950-51
Instraeter, Dairy and Animal Husbandry,
University of Maryland 1951-52


