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CELL COUNTS O F  PLATFOR11 SAMPLES O F  HERD MILK 

PATRTC'IA >I.\I.T.EOI), E. 0 .  . \SDEI:SOS, .\sn W. S. PI..-\STRIDC.E 

I)( )~ortrrtr 11 ts of A i~i~rtnl I?ttlr~xtri~~.s flirt7 .I ~iirrtnl I)isrc~scn 
rttit.rrsit!l of Coiri~cclicrrt, Storrs 

Many reports hare appeared in the literature regarding the lelicocyte counts 
of milk from healthy colvs and cows with infected udders. Cherrington e t  al. (3) 
found the armage cell count per milliliter of milk from healthy cows to be 43,000 
and the arerage from diseascil colvs to be 3.000.000. Chn ( 4 )  in 1919 statecl that 
the total cell count of 100,000 per milliliter, which had been generally regarcled 
as the borcle1.1ine for normal milk, was too high. 

Few stntlies have b ~ e n  pl~blishetl on the cell connts of mixed herd milk as 
receired for processing at milk plants. BlacLeocl and Anderson (7) in a study 
of the cell connts of morning and evening sa~nplrs of herd milk over a 17-month 
period fomnd that the geometric average cell vount of morning samples was 
95.5.000 cells per nlilliliter and that of the e v c n i ~ ~ g  salnples 289,000. 

This article reports a study 1111d~1*talie11 to investigate cell C O I ~ I I ~ S  of platforn~ 
sa~nplcs of mised 11(.rd inilk as receivecl by t\vo large processing plants in Con- 
nec t i c~~ t  over an 11.5-month periocl. 

Lelrcoc!!tc C O ? I I I ~ . S .  llTeekly samples of the milk from 39 hercls during the 
period from JIarch 1, 1946, to I ~ e b r l ~ a r ? ~  15. 1945. were taken a t  the receiving 
platform. Films of the milk samples wrre n~ade. stained, and examined micro- 
scopically in accordance with s tm~dard  procedures ( I ) .  Cell counts of the herd 
milk were reeortletl in millions of cells per ~nilliliter, and these recorded counts 
were conrerted to logarithms for statistical analysis. 

P e r c r ~ ~ t n g e  o f  ninsf i f  is nninlols 1r9ith it1 h cr~1.q. The results of the laboratory 
examination of the milli flsom the individual colvs of a large majority of the. 
herds included in this study were obtained fro111 the Department of Animal 
Diseases of the TTnirersity of Connecticnt. Not all herds mere tested each month; 
actlially the examinations were spaced on t11c arerage 2 t o  3 months apart (8). 

Statistical a~lal!jsis. The mean percentages of mastitis animals within the herds 
tested were calculateil for each of the six bimonthly intervals of the period under 
observation. Beginning with the period from 31arch 1 to March 15 the cell 

Received for  publication Jalirinry 7 ,  '^" 



920 PATRICIA ~MAcLEOD ET A L  

counts1 of milk m7ere averaged for all sainples received during each successive 
2-week period. The resulting 23 biweekly mean com~ts?  compris~d the leucocyte 
data analyzed in this study. The period from March 1 to March 15, 1946, was 
assigned a value of 1, the period froin March 16 to JIarch 31, a value of 2, 
cont i~~uing until the 23rd interval froin February 1 to February 15, 1947. 

The brst fitting polynomial function of thr  bi~veekly inran count of the herd 
milk (Y) 011 sncc.essive biweekly intervals (X)  was fitted by the method of least 
squares (5 ,  6 ) .  

RESULTS AND DISCUSSION 

A total of 1,707 milk samples were examined; 1,053 of these were received 
a t  one plant an(1 the remaining 654 a t  the seeoncl inilk plant. The logarithmic 
nlean colint of the herd milk for the entire 11.5-month period was 5.67. corre- 
sponding to a geoiiietric mean count of 470,000 cells p r r  nlilliliter. This is a 
relativc'ly high crll co~int  for herd milk \v l~e~i  co:npared to that of 275,000 for 
morning and 289,000 for evening samples of millr from one herd (44 animals) 
over a 17-month period as reportcd by MacLeocl and And~.rso~l (7). Possibly of 
nlore i~nportance was the fact that the milk from a selected group of 10 healthy 
a ~ ~ i m a l s  within this herd (7) over a 40-week period had a geo~netric mean cell 
comlt of approximately 70,000 cells per milliliter. 

TABLE 1 
Biweckl!/ lo(mrit1tt~tir nnri gro?~tctrir ?itran roftnts of  krrd milk drltrrrcrl to two procrnstitg plants 

and the pt-rcentages of mastitis aninla18 within herds 

Period of tents Mean cell counts per n ~ l .  Ri1llont1ll~ 1lle:ln 
percentages of 

Assiglletl mnstitis animals 
Date r :~lue Logaritl~nlic Geon~etrir within I~erds 

1946-47 
Mar. I -Nar.  15 1 5.81 650,001) 
Mar. 16-Mar. 31 2 5.72 500,000 18.8 
Apr. 1-Apr. 1.3 3 5.71 510,000 
Apr. 16-Apr. 30 4 5.68 480,000 
May 1-May 15. 5 5.68 480,000 
May 11;-M:ly 31 6 5.66 460,000 16.7 
June  I-June 15 7 5.44 350,000 
June  16-June 30 8 5.61 410,noo 
Joly 1-July 15 9 5.83 6q0.000 
July 16-July 31 I 0  5.A3 fiR0,Ol)l) 28.6 
Aog. 1-Aug. 1.3 11 5.82 61~0,1100 
Aug. 16-Aug. 31 12 5.83 710,000 
Sept. 1-8cpt. 15 13 5.510 790,0110 
Srpt .  16-Sept. 30 14 5.72 520,000 92.3 
Ort. I-Oct. 1.5 15 5.RO 63(l,OOO . Oct. 16-0rt.  31 l (i 5.61 410,000 
Sov.  I -Nov. 15 17 5.53 340,000 
Xov. I(;-Wov. 30 18  5.58 380,000 20.8 
Der. I-Der. 15 19 5.74 550,000 
Dee. 16-Dee. 31 90 5.78 6011,000 
.Tan. 1-Jan. 15 2 1 5.51; 360,000 
Jan.  16-.Jan. 31 23 5.1 5 140,000 20.3 
Feb. I-Feb. 15 03 5.33 210,000 

Avernge 5.67 470.000 

'Cell counts refer to the logar i t l~~ns  of the actllal counts. 
Mean counts rcfer to lognritl~niie averngc ror~nts. 



TABLE 2 
Analysis of regression 

Mean 
Source of variation Degrees of freedom Sum of squares square F 

Linear term 1 
Quac:ratic tern1 1 
Cubie tcrm 1 
Quartic term 1 
Remainder 18 

Total 22 

The mean counts of the herd milk for the various 2-week time intervals from 
March, 1946, to February 15, 1947, and the mean percentage of mastitis animals 
within the herds calculated for the six bimonthly intervals covered by the experi- 
ment are given in Table 1. 

The analysis of the various trends contributing to the regression curve fitted 
to the leucocyte data is given in Table 2. 

I t  is evident from Table 2 that the linear, quadratic, and cubic terms of the 
regression are of sufficient magnitude to be statistically significant ; consequently 
a third order polynomial function of the logarithmic leucocyte count on suc- 
cessive biweekly time intervals was fitted and was as follows: 

In  a previons publication (8)  it  was founcl that 78% of the variation in the 
mean lencocyte count of herd milk nlap be explained in terms of the mean per- 
centage of infection \vithin the herd. I t  is apparent from Table 1 that dnring 
the period untler stndy the incid~nce of mastitis animals within the herds 
examined was highest during Jn lp  and August and lo\vest during March, April, 
Nap, and June. The leucocyte count of herd milk mas highest during duly, 

= 3.9 - 
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FIG. 1. Regression curve depicting the magnitude of biweekly mean leueoegte counts of 
mixed 11crcl milk \ampled a t  the receiving platform of milk processing plants, over an 11.5- 
month period. 
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August, September, and the first part  of October aiid lowest during January 
and February. It might have been expected that when the percentage of mastitis 
animals within the herds was a t  its lowest, the leucocyte count would have been 
correspondi~lgly lo~v. This was not always the case. These data suggest that  
perhaps factors other than the incidence of inastitis may be involved in the 
magnitude of the leucocyte counts of hcril milk during the winter months. It 
may be possible that physical factors, such as weather conditions and the in- 
creased exercise involved in pasture grazing, are considerations that  contribute 
to the fluctuations in the magnitude of the cell counts of herd milk. I n  general 
in most parts of the country during winter, co\irs have less chance to exercise, 
have more chance to rest, and are not subjected dii-ectly to as many climatic 
changes as during the summer months. It has been established (7) that morning 
milk samples have significantly fewer leucocytes than ere~ling samples. This 
difference in the magnitude of the cell counts may be clue in part to the cows 
being a t  rest for a consiclerablc time prior to the ~norning ~n i lk i i~g  period. Until 
further experiments have been conducted and substantiating data obtained, no 
conclusions may be clrawn as to the prescace of seasonal or cyclic trends in the 
leucocyte count of herd milk sampled a t  the receiving platform of processing 
plants. 

SUMMARY 

The leucocyte counts of 1,707 platform samples of inilk from 39 herds were 
deter~nined for an  11.5-rno~~tli period. This period was divided into 23 2-week 
intervals, and the logarithmetic average count of the herd milk for each period 
was calculated. The geometric mean cell count of the herd milk was approxi- 
mately 500,000 cells per milliliter for the entire period. A polynomial function 
of logarithmic meall cell count on biwerkly iilterrals was fitted to depict the 
leucocyte counts of herd milk over an  11.5-month period. I11 this study, although 
there was considerable variation from mouth to month in the leucocyte counts 
of herd milk, the cell counts were generally highest in the summer and lowest in 
the winter. The mean percentage of mastitis animals was at its highest during 
the late summer and lowest during the spring and early summer. The results 
suggest that factors other than the number of mastitis animals within a herd 
may affect the leucocyte counts of herd milk during the midwinter months. 
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HISTOCHEMICAL STUDIES O F  FAT METABOLISBI I N  ASAATAIARY 
GLANDS O F  LACTATING COWS '.' 

B. C. HATZIOLOS, M. L. YAMIN-SMITH, AND J. C. SHAW 

Dairy Department, Maryland Agricaltzrral Expcrin~rnt Station, College Park 

Although i t  is generally conceded that the longer chain fatty acids of milk 
fa t  are derived for the most part  from the neutral fat  of blood, the form in 
which neutral fat  passes into the mammary gland tissue and tlle exact mechanism 
of synthetic transformation of the neutral fa t  into milk fat  are still unknown. 

Kelly ancl Petersen (3) reported finding large amounts of fatty acids located 
predominantly in the basal portions of the alveolar cells of lactating bovine 
mammary glands and neutral fa t  distributed a t  the distal end. Since most of 
the longer chain fatty acids of milk are drrived from bloorl fa t  (2, 5,  8, 9), this 
suggested the possibility that free fatty acicls pass into the epithelial cells as 
such following hydrolysis of the nentral fa t  or that tlle fa t  is hydrolyzed to 
fatty acids immediately after entering the cells and resynthesized to ne~ltral  fat  
in tlle distal portion of the cell. Shaw and Petersen (9) obtained evidence that 
distention of the alveoli was needed to obtain normal passage of bloocl fat  into 
the mammary gland. I n  the latter studies one half of the udder was milked out 
while the other half was left distended. Arteriovenous studies revealed a normal 
uptake of blood fat  by the distended half of the udder bnt 110 withdrawal of fa t  
from the bloocl traversing the half of the udder which hacl been milkecl out. It 
was noted, further, that the intravenous injection of oxytocin stopped the passage 
of blood fat  into the mammary gland, presumably because of the. constriction of 
the alveoli resulting in a lowered permeability of the basement membrane. The 
uptake of the more freely diffusible substances, such as glucose and amino acids, 
was not affected by the above procedures. These stuclies suggest that particle 
size is important in the passage of fat  into the mammary gland and support the 
view that fat  passes into the epithelial cells as larger particles rather than as the 
more diffusible fatty acids. 

Since there is no completely satisfactot-y method for thc differentiation of 
the various lipids, it appeared that sonle of the data presented by Kelly and 
Petersen, from which they concluded that there were large amounts of fat ty 
acids in the basal portions of the secretory cells, might be subject to a different 
interpretation. I t  seenled advisable to rt>peat this work and to use aclclitional 
staillillg metlloils as an aid in the interpretation of the results. I t  was the purpose 
of this stuily to attempt, through the niediu~n of histochemical techniques, t o  

Rcecivrcl for puhlicatio~~ Jnlluary 19, 1951. 

' Scientific article No. A450, contribution KO. 2514 of the JIarylan(1 Agricultural Expcri- 
nlent Station. 

'Part of the experimental data in this paper is taken from a tl~esis submitted by M. L. 
Yanlia-Sn~ith in partial fulfilla~er~t of the requiretnellts for the degree of Master of Science in 
zoology, University of Maryland. 
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ascertain the distribution of lipids in the secretory cells of the mammary gland 
and from their position in the cells (a) to a t ten~pt  to cletermine the for111 in 
which blood fat passes into the secretory cells and ( b )  to obtain info~.mation 
regarding the sy~~thes is  of f a t  within the cells. 

EXPERIMENT.\L PROCEDURE 

RIammary gland tissue was obtained from the active glands of thrce dairy 
cows in mid-lactation. The tissue was excised ante-mortem (immediately after 
stunning and before bleeding the animal) and post-mortem a t  certain intervals 
(lh, 1, 2, and 4 hours). Immediately after removing the tissiie f r o ~ n  the gland 
i t  was fixed in 10"/r neutral formalin solution to which 5r/( phenol was added 
to stop lipase activity. After fixation for 24 hours, the tissue was cut with a 
freezing nlicroto~ne into thin sections (Isp) and stained within a few 11onrs 
with neutral red, brilliant cresyl blue, nile blue sulfate, Srrclan IV, Oil Retl 0, 
osmic acid, and Weigert's hematoxylin-borax-ferricyanide solution (Fischler's 
method). For  the last method the tissue was first fixed in saturated calcium 
salicylate solution containing lOr/c  formalin. Paraffin sections also were pre- 
pared and stained by the hematoxylin-eosin method. The Schultz method was 
used for the detection of cholesterol. All staining was done by the classical 
techniques (4, 7'). Some of the tissue was incubated for several hours a t  37" C. 
in saline solution to which 1p si~lfanilan~ide mas added, after which i t  war, 
placed in the proper fixative. 

Since many of the staining materials nsed were basic and could stain the 
protoplasm of the secretory cells and other nonfatty substances of the cells in 
addition to fat, it was deemed necessary to extract the fatty material from some 
of the slides of the frozen sections for purposes of con~parison. Thus some of 
the slides were passed from water, successirel~, to 85-95%, alcohol, absolute 
alcohol, a mixture of absolute alcohol and ether, sylol, and thence returned again 
to water by reversed order through the same substances. 

RESULTS 

The slides of frozen sections which were stained with neutral red, and which 
ordinarily stains fat ty acids intense red and neutral fa t  a pale yellow, showeci 
a picture (Figure 1) similar to that reported by Kelly and Petersen, although 
these authors referred only to a "deep stain" along the base of the secretory 
cells which they assumed to be free fat ty acids. I n  the present study, neutral 
red resulted in a red-brown area along the basement membrane as well as the 
distal part  of the secretory cells, with more or less large yellow droplets at the 
distal part  of the cells. Granules of the same color were also seen scatterecl 
throughout the secretory cells. I t  was noted that this red-brown area was dull 
and not of the brilliant intense color which the neutral recl indicator usually 
gives in acid medium such as might be expected if large amounts of fat ty acids 
were present. Dark brown spots could be seen in both the proximal and distal 
parts of the secretory cells in places in which there was an absence of neutral 



FIG. 1. Frozen section, stained wit11 ileutrnl red. Sote  dec'p stnil~'~l area :llong the basement 
membrane and scattered dark dots, :LS \vrll as  light s tainr~l  dots or circles (ileutral fa t )  a t  the 
distal part of the secretory cells (960 X). 

fat globnles. Frozen sections stained with neutral red, after the removal of all 
fatty substances, still exhibited these red-brohvn areas or spots as well as granules 
(Figure 2), indicating that the red-brown areas did not represent fatty acids. 

Brilliant cresyl blue, which presumably stains fatty acicls cleep blue and 
leaves fat unstained, produced a dark blue area along the hasenlent membrane. 
After removal of all fatty substances, this area again stainecl dark blue with 
brilliant cresyl blue. 

FIG. 2. Frozen section, stained with neutral red after  extraction of lipids. Note the per- 
sistence of a deeply stained area along the basement membrane and scattered dark dots, a s  well 
a s  light stained circles a t  the distal part  of the secretory cells (960 X). 



Nile blue sulfate stains neutral fats pilik or red ancl is believed by some to 
stain tile fatty acids and other lipids violet or blue. With this stain the neutral 
fat  of niainnlary gland sections was stainecl a pinkish purple. Dark blue granules, 
as ~vell as dark blue areas toward the proximal part of the epithelial cells, were 
also obserred. Kelly and Petersen assmued that this was clue to the presence 
of fatty acids. IIolvever, as ~vil l  be noted in Figure 3, after the removal of the 
fat  substances prior to staining, these areas as well as the granules failed to 
disappear. 

FIG. 3. Frozen section stained with nile blne sulfate after extraction of lipids. Note deeply 
stained area along tlle hase~r~ent nlell~l~rnne and scattered dark dots, as well as light circles at 
the distal part of the secretory cells (1920 X). 

With Sudan IV, which stains neutral fat  red and leaves fatty acids 1111- 
.stained, the small and large fat droplets stainecl red. I t  mas noted that even the 
.smallest droplets, at the verge of risibility, located near the basement ~nembrane 
were stainecl red. An unstained area along the basement membrane failed to 
appear. Such an area would have inclicated fat ty acids. 

Oil Red 0, which stains the fats and lipids a brilliant cleep orange, and 
.osmic acid, a general fat stain which stains fats black, both gare positire reactions 
with all fat clroplets clispersecl througlio~~t the protoplasln of the secretory cells. 
The large droplets were a t  the distal part, and the small ones were a t  the proximal 
part of tlie cells. The small fat  droplets located at tlie proximal part of the cells 
were not as nunierous as had been expectecl. 

Frozen sections stained according to Fischler 's method for fatty acids (Figure 
4) failed to reveal the cleep stained areas which showed up with neutral red. 
Dark blue stained clots, probably protoplasmic or secretory granules, were ob- 
-served scattered through the protoplasm of the secretory cells. The neutral fats  
remained unstained. After incubation of the tissue the number, as well as the 
-size, of the dark dots was noticeably increased in proportion to the time of 
incubation. These dark dots can be seen in Figure 5 showing tissue which was 

/ 
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FIG. 4. Frozen section stained according to  Fischler's 3Iethod for  staining f a t t y  acids. 
Note the absence of a deeply stained area along the basement membrane and the presence only 
of scattered small dark dots (960 X). 

FIG. 5. Frozen sevtion of ine~ll~:~tecl tissllc's stail~rll a s  a1)orc (Fig. 4 ) .  S a t e  the increase 
in n~rnlher and size of (lark granulrs (frce fat ty  neitls), rspecially a t  the n~iddle part  of the 
seeretory cells (960 X ) .  

incubated for 9 hours a t  37' C. prior to freezing and staining, as contrasted to  
Figure 4 showing tissue from the same gland which was placed in the proper 
fixative immediately after stmlning the animal. The acid ~ a l n e  of the neutral 
fat-fatty acid fraction of the lipids of tissue frozen i~nmecliately after stunning 
was 9.31 and after incubation, 68.10. This shows that the free fat ty acids can 
be detected when a sufficient amount is present. 
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I n  paraffin sections stained with hematox-lin-eosin, the nucleus of the secre- 
tory cells was observed in the protoplasn~ic part  adjacent to the basement mem- 
brane, whereas the fat ty droplets of various sizes and number were located 
toward the distal part (Figure 6) .  There was no evidence of clear areas which 
would suggest the presence of extractable f a t  substances along the basement 
membrane. By the use of such stains as nile blue sulfate, brilliant cresyl blue, 
and the Fischler stain, a halo of dark particles was observed to approximate the 

FIG. 6. Paraffin section. Xotc the location of the nuclei adjacent to the basement membrane 
and the fat droplets (light circles) at the distal part of the secretory cells (Iiematoxylin-eosin 
stain, 960 X) .  

borders of the neutral fat droplets. The coloring of the stained particles was 
somewhat characteristic of fat ty acaids and a t  first they were thought to be fat ty 
acids. Holverer, ~ v l ~ e n  all of the fat ty material was re~noved by extraction and 
the sections then stained, the particales still conld be seen. I t  appears, therefore, 
that these particles represent protol)las~ilic granules thrust back on the periphery 
by the pressure of the increasing size of the fat globnles. 

The cholesterol test yielded results. Most of the cholesterol clroplets 
were found a t  the free encl of the cells of the acinus; that is, they were in the 
supra-nuclear position but not adjacent to the free border of the secretory cells. 
Gomori (1) states that this reaction may be considerecl absolutely specific for 
cholesterol and its esters. 

DISCUSSION 

The neutral red stain failed to show clearly the presence of fat ty acids a t  
the proximal part of the cell. The dull brown-red stained areas or spots observed 
at the proximal part of the secretory cells lacked precise location and distinct 
brilliance and failed to disappear after a complete extraction of the lipids. These 
spots, therefore. could not have been fat ty acids; most likely they were artifacts 
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brought about by the effect of the (lye up011 the protoplas~n and nuclei of the cells 
(myoepithelial), which are more numeroiis alo~ig the basement membrane, anillor 
by precipitation of the dye on protoplasmic granules in abnnclance and the 
presence of small droplets of neutral fat. According to Gomori (I), intcnse red 
staining by neutral red is highly suggestive of fatty acids, but no such intense 
red was obserrecl. Brilliant cresyl blne, a rather ge~ieral fat stain, gare no indi- 
cation of the presence of fatty acids. 

Nile blue sulfate. after the extraction of the lipids, gare a ~ i s u a l  image similar 
to the slides in which the lipids were not extracted, p rodnc i~~g  dark blne dots 
which were apparently protoplas~iiic grannies in the arcas free from neutral fat. 
A criticism of the reliability of nile blue sulfate for the differentiation of fa t ty  
substances was made by Lison (6) ant1 others some time ago. At the present 
time it is beliered that the blne stained material resulting from the use of this 
dye cannot even be interpreted as a fat substance since this dye may also stain 
common cellular elements blue. 

Scarlet 1V showed droplets of neutral fat  of all sizes distributed over the 
entire protoplasn~ of the cells. Areas along the proximal part of the cells which 
were stained dark red by neutral red, or dark blue by nile blue sulfate, revealed 
the presence of nuclei and protoplasmic granules and numerous very slnall drop- 
lets of neutral fat beyond the nuclei. 

Fischler's method for staining fatty acids has been criticized as nnsuitable 
since other substances (calcium, iron granules) also call be stained dark blue (6). 
Its use in this laboratory on various tissues revealecl that the granules of the alpha 
cells of the pituitary, the granules of the eosinophils and niastocytes, and the 
protoplasmic granules of mammary glands also react positively. However, as  
far  as the mammary gland is concernecl, Fischler's method call be used for differ- 
entiation if suitable controls are used, since, in addition to the fatty acids, proto 
plasmic granules also may be stained dark blue, but in this case the small size 
and even distributioll of these granules throughout the cytoplasm of the cell can 
serve for their identification. Gomori ( I )  states that the Fischler reaction is  
specific for fatty acids if suitable coutrols are nsed. The absence of dark stained 
areas at the proximal part of the secretory rells excludes the possibility of the 
presence there of any appreciable amount of fatty acids. In  incubatecl tissue, the 
increase in number and in size of the dark dots near the middle zone of the cells, 
in which usually small and medium-sized droplets of neutral fat are present, 
suggest the conversion of the small droplets of neutral fat to fatty acids by lipase 
activity. 

The rarious stailling nirdia now available are not s~ifficientlp specific to dem- 
onstrate precisely the presence or abseiice of fatty acids in protoplasmic material 
(6). Therefore, it can~lot be stated, categorically, on the basis of our present 
study that fatty acids are not present in the basal part of the secretory cells of 
the mammary gland. However, there was no indication of the presence of fat ty 
acids, and the bulk of the evidence favors the view that fatty acids, as such, a r e  
not present in appreciable amounts in the basal part of the cell. If free fat ty 
acids are formed by hydrolysis of blood fa t  in the passage of fat  from the blood 
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into the secretory cells, or by hydrolysis withill the proximal part of the cell, 
they must be converted into fat  molecules very rapidly within the cells. 

CONCLUSION 

From a comparison of the reactions given by the use of various staining 
methods for fatty substances in sections of bovine mammary gland tissue, with 
or without lipid material removed, there is no evidence that free fatty acids are 
present in appreciable amounts in the proximal part of the secretory cells. All 
fatty droplets, from the largest, located a t  the free end of the secretory cells, 
to the smallest, occuping the middle space, appear to be neutral fat. 
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EXPERIMENTS M71TIF ION-SELECTIVE MEI\IRR,L\NES. 

I. T H E  ELECTROLYTIC 1)EIONIZATION O F  PROTEIN-FREE WHEY 

Ur. 11. \VISGEKD ASD X. J. BLOCK 
I<iorltr?~~iral Rrsrarrh Laboratorirs, The Borden Con~paay ,  Fo)rkers, S. Y .  

The deio~iization of aqueous solntions by electrodial-sis has been used for 
many years ((i, 10, 11, 12). Kato ( ! ' , I ,  \iTiechers 11, 2, 1.7). and others have em- 
ployed electrodialysis for the tleiouieatian of n~illr and whey. I-Iolvever, electro- 
dialysis employing ~lo~iselectire or weakly ion-selective membranes such as 
parchlne~~t ,  cellophane, or treated cloth is lin~ited to cells co~nposed of three 
compartn~ellts: anode, ~niddle, and rathode. Some further separation of the 
ailions (or cations) has been achieved by inserting oncJ or two membranes be- 
tween the anode (or ca thot l~)  and the niiddle cell, but the miit remains essen- 
tially a three-compartme~~t cell. 

The introduction of ion-selecti~e membral~es for the elertrolytic deionization 
of water of high salt c o ~ ~ t e n t  eniploying l l~ult iconipart~lle~~t cells (50 or more 
membranes) (8) s~~gges ted  the use of these nienlbra~~es for the deionization of 
whey. The experiments described below present the results of investigations on 
the deionization of various killcls of milk whey \\-it11 ion-selective membranes. 

Electro ly t ic  cell. The electrolytic cell of the type used for the separation 
of alnino acids ( c f .  3 )  was modified to have 15 conipartments between electrode 
coll~partmelits instead of one (Figure 1 ) .  When the cell is in operation, eight 

compartments co~ l t a i l~  whey and seyen compa~-tments colitaiu salt solution. The 
first  hey compart~nel~t  is separated from the anodr compart~nent by an  anion 
permeable membrane and from the adjoining salt compartment by a cation 
permeable membrane. The whey ancl salt compartments, as well as the anion 
and cation permeable membranes, alternate in this \vay across the cell, and the 

Rcccired for pul~licntion Fcbrnnry 1, 1954. 
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final \\-hey coinpartment is separated froin the vathotle by a cation permeable 
inen~brane. IIo\vever, in cases where the whej- contains cations which forin 
insol~tble hytlros~tles, e.g., Fe+++ ,  it is prclferable to hare a salt coinpartment 
between the cathode and the final whey con~partmrnt. hi this case the salt com- 
partinent is separated from thc cathode ant1 froill the acljacent whey co~npart- 
me i~ t  by cation pcrnieable niembranes. Thus, if the pH of the coinpartment 
adjacent to the cathotle shonltl rise because of the back diffusion of 011- ions 
from the cathotle departinelit. Ve(OII),: will be ~>revipitated in the salt corn- 
partmeat and not in tht1 whey. When the cell is in operation, the anions of 
the whey are displaced into the atljacent compart~nent on the anode side and 
the cations into the adjacent compartment on the cathode side. 

The electrode coinpartments are 8.5 X 7.5 X 5.0 cln. and the intervening com- 
partments are each 8.5 X 7.5 X 1.2 cin. The ion selective ineinbranes are Amber- 
plex C, ant1 A,,  supplieil by the Rohm and IIaas Company, Philadelphia, Pa. 
Six carbon rods clampetl in a buss bar are used as a cathode, and a thin sheet 
of platinum foil serves as an  anotle. The surface area of the cathode is about 
85 sq. cm. ant1 the anode area is 50 sq. em. A 100-w. light bulb is connected 
in series along with an ammeter, and a volt meter is connecteci in parallel to  
the anode and cathode. The use of a light bulb in series a l l o ~ ~ s  the potential 
drop across the cell to vary directly with the resistance of the cell. However, 
the maximnm voltage has, of ~lecessity, been limitecl to 115 r., d.c. 

Opcmt ion  o f  ecll. After prelin~inary experiments hail sho\vn that a lactose- 
NaCl solution could be almost eoi~lpletely deionizetl with a loss of lactose clue 
to diffusion of less than IF, the follo\vinp type of esperiinent was carried out. 

Sixty-five ml. of deproteinizetl whey ( f )  are adtled to each of the eight whey 
compartn~ents, ant1 an equal amount of 0.025;: SaCl  solution is placed in each 
of the salt compartments. The initial amperage is about 600 ma. and the initial 
voltage about 50 v. Changes in amperage and voltage readings are recorded 
every 10 minutes, and the electrodialysis is continned until the amperage falls 
to about 25 ma. The time required is about 200 minutes. At  this time the whey 
compartments are emptied and the contents are anaylzed for reducing sugar, 
ash, and nitrogen, and organic acaids (1 I). The power consumption is calcu- 
lated by measuring the area under a \\Tatt-tii~~e curve. 

A~~nl! / t i cn l  nictkod.9. The amou~it  of redr-rc.ing sugar in the whey is determined 
before and after cleio~~ization by the method of Folin and Wu (7). The deionized 
whey is dried under vacuum, ant1 the ash content of the dried whey is deter- 
mined by the inethoil clescribed for lactose in the U.S. Pharmacopoeia. Total 
nitrogen is determined by the Kjeldahl inethod and organic acids by paper 
chromatography (lf). 

Preporofion o f  z u l ~ e y .  Milk whey contail~ing 0.5-0.6y of protein cannot be 
used successfully in the electrolytic cell because the protein ~vi l l  collect both on 
the surface and in the pores of the cation perineable membrane. This deposition 
of protein ixnpedes the flow of current and eventually destroys the membranes. 
Consequently, the whey must be deproteinized. 

Conventionally, whey is deproteinized by heat coagulation. The filtrate from 



this process coiitains a proteinous inaterial \~liicli is precipitated by trichloro- 
acetic acid (-1'). I n  order to reduce the protein content of the whey as much 
as  possible, tlie proteius are precipitated wit11 ferric chloride (4). When the 
whey is prepared by precipitating the casein from skiininilk with acid (HC1, 
HZSO,, H,,PO,, etc.), the resulting whey is callecl "acid whey." When com- 
mercial cheese whey is used as tlie starting niaterial, tlie 11-hey is designated 
"cheese whey. " 

Acid aiicl cheese wlieys were deproteinizecl by both heat coagulation and 
precipitation of the proteins \\.it11 FeC'1,. Less resiclual proteinaceous materials 
remain in acid rxrliey than in cheese whey following L'deproteinizatio~i" by heat 
o r  by the Feeln  method. However, FeC1, cleproteinization of either type of 
whey is inlich s~iperior to heat coagulation ( d ) .  

Deproteinizatioii of cheese whey by ferric chloride has a disadvantage in 
that  the escess Fe+++ reniaining in  solutioii after precipitation of the proteins 
appears to be chelated with the organic acids (lactic, citric, etc.) of the whey and 
with the resiclual polypeptides. This pheiioinenoli is not observed in FeC1,-acid 
whey. The iron clielates in cheese whey do not move in the electrical field and 
thus remain in the whey compartments. However, if suficient sodium dithionite 
is aclcled to the FeCl, whey to reduce all the iron to the ferrous state (j), the 
chelates are broken up and the iron behaves as a cation. 

RESULTS AND DISCVSSION 

Elect~odialys is  of FeC1,-acicl whey. The electrodialysis of whey deproteinized 
with FeCl, gives essentially the same results as those obtained with a lactose- 
salt solution; that is, there is no loss of lactose by diffusion during the electro- 
dialysis (Table 1). IIowever, there is some loss of lactose froin whey which has 
been deproteinized by heating. When whey proteins are precipitated by holding 

TAH1.F: 1 
Opcrati~rg contlitro~rs a i d  anal!jtical re.?ltlts 011 folrty solrtls obtar~rrd 

b y  the electrodialgsis of FeC13-acitl whey 
-- 

Operating conditions 

Experinlent S o .  ........................................... 7 9 10 11 10 
Volume of whey (]I#[.).. ............................... 460 I .) BOO 500 500 4-.- 

Initial pH of whey ....................................... 4.3 7.0 7.4 2.0 4.3 
Final pH of ~vlley .................................... 3.9 5.1 5.1; 4.5 
&laximum anlpcrage (~rla.) ........................... 600 .5X.5 620 560 500 

0 r Minimum amperage (ma.) ....................... ..... 18 _.) 32 2 7 33 
Maximum voltage (r.) ................................... 110 112 108 110 112 
&linin~um voltage ( r . )  ................................ 49 19 43 56 65 
Total power eonsun~ption (kw.-hr.) ............. .050 .040 .050 .055 .045 
Power consun~ptioa/kilo lactose (kw.-lir.).. 2.71 2.37 2.89 2.25 
Time of eleetrodialpsis (milt . )  ..................... 000 120 185 300 180 

Analytical results 

Initial reducing sugar (%) .......................... 5.7 5.2 4.2 
Final reducing sugar (70) ............. ... ....... 5.7 5.2 3.9 
Lactose in whey (70 by weight) ................ ... 4.0 4.5 4.0 3.9 
Nitrogen in whey solids (%) ........................ 0.36 0.74 0.41 0.34 0.62 
Ash in whey solids (%) ................................. 0.25 1.50 1.55 0.39 0.62 
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the whey a t  93' C. for 2 hours1 there is always some protein left in solution 
( c f . f ) .  0 1 1  electroclialysis, most of this soluble protein precipitates. This pre- 
cipitate has bee11 found to eontain lactose, ancl   no st of the loss in lactose can 
be accou~itecl for in this precipitate rather than by diffusion into the salt com- 
partnients of the cell. 

The ash and nitrogen content of dried, deionized whey and of FeC1,-acid whey 
arerages about 0.32 anil 0.37'/:. respectively, if the p I I  of the whey is below 4.5. 
Howeyer, if the p H  of the whey is iiicreasecl above 3.5, the ash content of the 
deionized whey also increases. Whe~ i  mhey is electroilialyzed a t  p H  'i, the ash 
content of the dried, deionized whey is about 1.57,. This as11 is very red in  
color. which indicates the presence of iron. Apparently the solubility of the 
iron decreases as the p H  increases above 4.5. Consequently, in order to remove 
iron. FeC1 ,-acid whey must be electrodialyzed a t  a p H  below 4.5. 

Tlie ilitrogen content of whey which mas electrodialyzed a t  p H  7 is also 
higlier than that in whey electrodialyzed a t  a pEI below 4.5. This may be due 
to the presence of greater amo~mts  of low n~olecular ~veight polypeptides and 
other N1-containing compouncls. 

The power requirement to deionize 500 ml. of FeC1,-acid whey is about 
0.050 kn-.-hr. Consequently, the power required to produce 1 kg. of lactose 
would be about 2.6 kw.-hr. 

During electrodialysis the p H  of the whey always falls slightly. This is 
due to tlie fact that the membranes are less selective toward the hydrogen ion 
than they are toward the other ions. 

Electrodial!jsis of FeC1,-cheese .zcl~ey. I n  the initial esperimellts with FeC1,- 
cheese ~vl iq-  it soon became evident that this whey did not deioilize as completely 
as FeC1,-acid whey (Table 2) .  Here again the principal ash constituent was 
iron. Holverer, in this case, tlie iron can~lot be remored by lowering the p H  of 
the \vliej-. Apparently the lactic acid present in cheese ~vhey forlns a chelate 
comples with ferric ions, a i d  this cornples is stable a t  a p H  as low as 2. I n  view 
of this, the ferric iron was reduced with a small q ~ i a ~ ~ t i t y  of ditllionite (5)  to  
facilitate it., electrolytic removal fro111 the whey. After deioaization, the whey 

TABLE 2 
.In11 n11r7 n i t rog~n  contrfr ts  of rc.lrr!/ nolids f rant rlrctrodinl!lz~d FrCI?-olrey 

Cheese ~vlleg Cheese whey 
Acid eation and Na?S?OI . 2H20 

Acid a11e.v" Cheese Cl~ecse 1v1ie.v' anion rcsin anion and 
whey RTa?S:O, \vlley NalS,04 . 2H:O treatment cation resin 

Final amperage 
(ma.) 18 143 38 43 00 80 

Ash in alier solids 
( % I  0.84 0.15 0.65 0.40 0.19 0.09 

Kitrogen in ~vliep 
solids ( 7 ~ )  0.33 0.34 0.34 0.24 0.09 

" 4 g. NaSe01 . 2H?O/liter of deproteinized whey. 

' Tlie heat coagulation of the whey at pH 4.5 was carried out in this manner to simulate 
one form of commercial practice. 
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solids from the dithionite-treated FeCl.,-cheese \\-hey contained 0.403 ash a n d  
0.34%, nitrogen. This value for ash is still high \\-hen compared to tlie average 
value of 0.30% a.;h in lactose from cleionized I?eCl,,-acid whey. 011 the other 
hand, i t  is significantly lower than the ash (0.65'i ) in lactose from FeC1,- 
cheese whey which was deionized without the dithionite treatment. Conseqnently, 
if the immobility of ferric iron is clue to the formation of a callelate co~nplex 
with lactic acid, this complex is largely dissoeiatecl by rednc.tion of tlie Fe+++ 
to Fe++. Furthennore, the dithionite treatment, besides facilitating the removal 
of the iron from FeC1,-cheese whey, has an important added advantage in that 
it prevents the formation of a n  iron containing nitrogenous precipitate which 
otherwise always forms during the electroilialysis of the nntreateil cheese whey. 

Final p?trification of  lactose. After electrodialysis, the dried, deionize11 E'eC1,- 
cheese whey still contains between 0.2 and 0.3% ash, about the same a~nount  of 
nitrogen, and u p  to 15% organic acids, principally lactic ant1 citric. These 
residual impurities can be removed from the lacto.je either by crystallization o r  
by treating the cleionized whey with grannlar ion exchange resins. If erj-stal- 
lization is employed, a single crystallization with a minimum of washilig is suf- 
ficient to lower the ash content to less than 0.1%. Furthermore, the ~ i i o t l ~ e r  
liquors and wash water can be recycled through the electrolytic cell for a time 
and most of the lactose recovered. In this case, the final mother liquors contain 
most of the extraneous organic materials. The nlill; minerals are in the salt 
compartments of the electrolytic cell. 

If granular ion exchange resins are used, nitrogen compountls and resiclnal 
minerals are adsorbed on the resins, and almost 100y yields of U.S.P. lactose 
can be obtained by drying the final effluent. In the present work the deionized 
whey was first passed through a small column of Amberlite IRC-112 (Rohm 
and Haas Co.), and the p H  was then adjusted to 6.8 with 1)uolite 6-4  (Chemical 
Process Co., Redwood City, Calif.). This treatment reduced the ash and nitrogen 
content of the lactose to negligible (less than 0.1% ) quantities (Table 2 ) .  Fur- 
thermore, the final solntion is water white and does not foam on vacull~n evap- 
oration. 

Effect of conce~~tra t ion  in salt cells o~a electrical pouyer consrrntptio)r. The 
manufacturer's notes on Amberplex A-1 and C-I s1101v that the ion-selectivity 
of these membranes (leereases as the ion collcelltratioli of the sollltions on either 
side of the membrane increases. Such a decrease in selectivity has also been 
shown in the present work by the following experiment. 

Three equal volumes of FeCln-cheese whey were electrodialyzed without chang- 
ing the solution in the salt cells. The data show that  in order to get the same 
degree of deionization, the power requirement will increase in proportion to the 
salt cell concentration (Table 3). For  the first T-olume of whey, 0.110 kw.-hr. 
was required to reduce the amperage to 160 ma. For  the second volume, 0.130 
kw.-hr. was required to give a final amperage of 154 ma., and for the third 
volume, 0.154 kw.-hr. was required to reduce the amperage to only 172 ma. 
These values for final amperage correspond to an  ash content in the whey 
solids of 2.4, 2.35, and 2.64/0, respectively. The times required to obtain t h e  
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TABLE 3 
h'ffcct of sal t  crll concr?itration 011 power ronsunlption 

Volullle KO. .................................................................................... 1 2 3 
Final  amperage (l~ia.). .  ................................................................ l ( i O  154 172 
As11 in lvlley solids (7< ) ' ......................................................... 2.4 2.35 2.6 
Powerco~~surn~~t ion(ktc~ .hr . )  ................................................. 0.110 0.130 0.154 
Tilne of elertroclialysis (~irin.) .................................................. 190 300 375 -- 
' The ash contcnt of wl~ole dried I\-11ey was 5.5%. 

final amperage in each case were 190, 300, and 375 minutes, respectively. There- 
fore. an  economy in time as well as in electrical power is achieved by keeping 
the  salt cell concentration a t  a minimum value. 

SUMMARY 

The ionizable components can be easily and quickly removed from deprotein- 
ized whey by electrodialysis through ion-selective membranes without the loss of 
appreciable qnantities of diffusible  o on ionic substances. 
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INFLUENCE O F  FERTILITY LEVEL AND THEATAIENT O F  SEMEN 

ON NONRETURN DECLINE FROJI 29 TO 180 DAYS 

FOLLOWING ARTIFICIAL SER.VICE 

R. E. ERB AND F .  H .  F L E R C H I S G E R  

Drpnrl i~lrnt  of Unir!t Sriencr3 
State Collegc of l l~nslrington, P r t l l n ~ ~ ~ t  

Long return to service intervals are being recognized as an important source 
of loss to dairymen. It was earlier believed that abnormally long estrous cycles 
were due to missed heats or "silent" heats, but it is now being recognized that  
embryonic death is partially responsible. Early embryo~lic mortality collld be  
caused by an  imperfect zygote lacking capacity for sustained mitosis, by hor- 
monal imbalances causing improper uterine environment, by localized infections 
of the female reproductive tract, or by characteristics or contaminants of semen. 
Doubtless all these factors and others are involved. 

Olds and Seath (1.7) observed that approximately two-thirds of 2,429 estrous 
cycles recurred from 17 to 26 days, whereas only oue-half of repeat services fell 
during this interval of time. I t  was also observed that 11.5'& of the cycles were 
27 to 33 clays in length for repeat services, compared ~v i th  only 3.370 for intervals 
not following service. The average for all cycles following serrice was 35.7 days, 
conlpared with an average of 30.6 days for cycles not following service. 

I t  was earlier recognized by Casitla et  al. (5) and Rarrett e t  01. (4) that  30- to 
60-day nonreturns to service in artificial brceding were approximately 15% too 
high compared with pregnancy diagnosis 34 to 50 days after breeding. The 
60- to 90-day nonreturn rates were approximately 670 too high and the 90- to 
120-day nonreturns were approximately 35% too high. Tanabe and Casida (21) 
ancl later Tanabe and Almquist (20)  observed an  incidence of early embryonic 
mortality a t  34 days post-service of 39.2 and 36.1% for repeat breeding cows 
ancl heifers, respectively. 

Salisbury and Rratton (16) and Salisbury e t  01. (17)  reported that nearly 
one-half of pregnancy maintenance failure was due to ilifferences between fer- 
tility levels of bulls, with a correlation of -0.6 to -0.7 between fertility levels of 
bulls and nonretnrn decline. Age of semen a t  time of breeding and season of 
gear (18) sho~~ec l  significant differences in nonretnrn decline. Evidence was 
also presented by Foote and Bratton ( 1 2 )  that  addition of penicillin and strepto- 
mycin to egg yolk-citrate diluter containing sulfanilamide reduced the nonre- 
turn decline from 18.8 to 12.8 percentage units from 28 to 35 days to  150 to 180' 
days. Olds et  a!. (14) observed a highly significant decline in long return to 
service intervals following the inclusion of penicillin and streptomycin in  the 
egg yolk-citrate diluter. Salisbury and Bratton (15) have also shown that  

Received for p~~hl irat io~ l  E'ebrnary 1, 1954. 
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ect No. 1107. 



FERTILITY LEVEL AND SOSHETCRN DECLISE . 939 

inclusion of sulfanilamide allo\vecl for greater dilntion with less decline in fer- 
tility. I i ~ c l u s i o ~ ~  of penicillin and streptomycin in diluter containing sulfauila- 
mide (Willett and Larson, 22) did not influei~ce rate of fertility decline with 
increasing dilution. IIolt (12) coultl tleinonstratc no difference betlveen the 
presnmed conception rate a t  3 ~vetkks and a t  3 montlis het\veen egg yolk-citrate 
containing and that  not containii~g sulfanilainide. 

These findings (11, 11, 16, 17, 18) hare implicated seinen as one cause of long 
returns to service and have furtller suggestetl bacterial containination as one 
possible cause. IIo\vcrer, a resitlual remains n,liicli has been partially explained 
by Tanabe ant1 Casida (21) and Tanabe ant1 ,\lmquist (20).  

Christiaii e t  01. (7) and Corley cf nl. (8) could fintl no diffrrence in fertility 
lerel of interbrcecl vs. intrabreed n~atings. Christian and Casida ( 6 )  and Flei.ch- 
inger and E r b  (9) have shown that ecrtain htills 11sed on first-service cows may 
inflnencr the conception rate of otllrr b~il ls  used for the repeat services. Thrse 
differences as related to lerel of sire fertility are econoiuically important since 
long periods between services cause lu~tlne delay in conception. A more complete 
undt.rstanclil~g of how fertility lerel of seincn is related to nonreturn decline 
should lead to methods minimizing sire influences. 

EXPERIMEh-T.\I, PROCEDURE 

Forty Guernsey, Jersey, and IIolstein bulls in routine service a t  Northwest 
Co-op Breeders, Momlt Vernon, Wash., were used. Only occasionally were bulls 
used on other than a 7-day collection schedule. Seine11 collections were started 
a t  7:OO A.M., and semen was available for one county the daj- of collection. 
Dilution was with warm egg yolk-citrate immediately after collection. The 
sodimn salt of penicillin was added irregularly a t  the rate of 800-1,000 Oxford 
units per milliliter of diluted semen between March and July,  1950. Strepto- 
mycin (500y per milliliter) and penicillin (500 Oxford units per milliliter) were 
added irregularly between Ju ly  and November of 1950. A11 approximately equal 
number of untreated semen samples by bulls collected before and after each 
treatment period served as the controls. During a 2-week period in  July,  1950, 
3 mg. of sulfai~ilamide per milliliter of diluted semen was added in  addition to 
the penicillin and streptomycin. Penicillin-treated semen served as the control 
before treatment, and penicillin-streptomycin-treated semen served as the after- 
sulfanilamide treatment control. 

Semen of the higher fertility bulls was used on week-ends for 1, 2, and 3 days 
after  collection, counting the day of collection as day 1. Semen was collected 
daily except Sunday. 

Dilution rarely exceeded 1 part  of semen to 40 parts of diluter; hence sperm 
numbers per milliliter of diluted semen were unlikely ever to fall below 10 
million. A minimum of 60% initial motility was necessary before semen was 
shipped for inseminating purposes. 

Nonreturn data were compiled from herd owner files maintained by North- 
west Co-op Breeders Association. Service sire, age of semen when used, treat- 
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ment, days to previous and following service, ancl service number were coded f o r  
each service. 

Statistical analyses were as outlined by Snedecor (19). Nonreturils were 
determined for each day following service u p  to 180 days. Sires mere divided 
into fertility groups on the basis of their 180-day nonreturns for all services 
included in the study. 

RESULTS .\ND DISCUSSION 

Zndilrid~tal blrll diferences. All bulls used for this study had an excess of 
150 total services. The total decline in noilreturns from 29 to 180 clays was 
14.1%, with two-thirds of the total decline occiirring during the 30- to 59-day 
return to service period. Another 3.3:' occurred ihiring the 60- to 89-day return 
to service period and only 1.6?> after this time. Nonreturns for the 30- to 59-day 
and succeeding 30-day periods represent the number returning for service by 
59, 8!), 119, and 180 (lays. This is different from inost reported metliods where 
a 30- to 60-day nonretnrn is compared bvith a 60- to 90-, etc., in that the latter 
methods resiilt in a mid-point of each 30-day period. The total nonreturn decline 
of 14.1v1 is lower than the 14.97) reported by Barrett et al. ( f ) ,  using pregnancy 
diagnosis 35 to 49 days after breeding, and is son~elr-hat higher than the 12.6% 
reported for 5-month  ionr returns by Salisbury et al. (18). 

As would be expected, considerable bet\veen-bull rariatioil exists for the 30- 
to 59-, 60- to 89-, and 30- to 180-(la>- nonreturn periods. Thr 30-day noiireturn 
ranged from 66.0 to 83.8(% and the 180-(lay nonreturns from 49.0 to 73.2%. The 
nonreturn decline from 30 days to 180 days varieil froin 10.6 to 27.37. 

Relation of n o ~ ~ ) . c f ~ t r n  decline pr7-iorls. The relationship bet~veeii 29- and 
180-day nonretnriis and successive nonreturn decline periods (30 to 59 days, 
60 to 89 clays, and 90 to 119 days) was ileteniiined froin indiriclnal bull averages. 

The correlation betlveen 29-day ant1 180-(la?- nonretnrns by blllls was +O.87. 
The 180-day nonretnrn compared with nonrr t~ in l  drcline.from 30 to 180 days 
was -0.66 (Table 1 ) .  This latter value is in close agreement wit11 the corrrlation 
of -0.78 reported by Salisbiiry et 01 .  (18) for the same type of comparison. Fur-  
thermore, Salisbury c f  0 1 .  observed a correlation of +0.96 bet~veea 1- and 5-month 
nonreturns aillong biills compared with +0.87 among b~ills in this study. The 
relationship bet~~.cen the 180-day n o ~ l ~ e t u r ~ l  rates and the nonreturii decline 
from 30 to 59 days was also high ( r  = -0.70). The 30- to 59-(la?- noiiretnrn de- 
cline compared with the 29-day nonretnnl slio\t-ed a correlation of -0.32 for 
among bulls, compared with -0.36 reported by Foote an(1 Bratton (11) for 
semen not treated ~v i th  antibiotics. 

As shown i11 Table 1, the bulls with greater 30- to 59-day noareturn ileclines 
also showed greater 60- to 89-day declines ( r  = 0.42). The 180-day nonreturn 
also was highly significalltly correlated ~vitll the 60- to 8!)-day nonreturn decline 
( r  = -0.47), but the 29-day nonreturn was not ( r  = -0.19). 

The close relationship between the 29- and the 180-day nonreturlls, as showll 
in Figure 1, makes the 29-clay nonreturn a reliable early measure of fertility. 
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TABLE 1 
Ltttrar correlatiott atttl rmrrssto~t  coefirtrnts for  tltr rtonrrtttrn 

it~ea.~trrc~stcnts vstng tndtctrlrnl brill at.rragr7s 

('orrelatioll Regression 
C'omparison D.F. rocffieient coefficient b y .  x -- 

(x) (Y) f F/o nonreturns) 
29 day nonreturn X 180 day nonreturn 38 0.87 1.12 
29 day ~lonreturn X 30- to  59-d:~y deelir~e 38 -0.3Zb -0.14 
29 tlny nonreturn X GO- t o  89-day dceline 38 -0.19 -0.04 
180 tlny nonreturn X total declinc 38 -0.66" -0.33 
180 day nonreturn X 30- to 59-(1:rg clccline 3'4 -0.70' -0.24 
180 (lay nonreturn X 60- to 89-(lay decline 38 -0.47" -0.07 
180 day nonreturn X !)0- to 119-(lay decline 38 0.08 0.00 
30.5:) day ~Ieelinr X GO- to  89-day derline 35 0.49' 0.19 
60- to 89-dny (leeline X 90- to  119-(lay (lccline 38 -0.17 -0.01 
59 dny nonreturn X 30- to  59-day decline 38 -0.GO' -0.22 
59 clay ~lonreturn X 60- to 89-day (leeline 38 -0.31 -0.05 
59 day nonretnrn r total clc.cline 38 -0.49' -0.26 

"Significant a t  the 1 %  lerel of prohal>ility. 
"Significant a t  the 5% lercl of proh:~bility. 

The bnlls with higher 180-day ~ioiireturn rate also sho~ved less nonreturn decline 
from 29 to 180 days. This averaged 0.33'i/rj for each 1% increase in the 180-day 
nonreturn within a 180-day nonretnni range of 49 to 73%. Approximately 
two-thirds of this difference could be accouiitecl for between 30 and 59 days. 
Thus, using only a 60- to 90-day nonreturn would fail to show this important 
among-bull difference in nonreturu decline. 

Fertility grozcps. The 40 bulls were divided illto four fertility groups on the 
basis of their 180-day nonreturns. As shown in Table 2, the average total non- 

FIG. 1. Relation betwet-~l 09- and 180-day nonreturtls I)y 1)ulls. 
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return decline ~vas  4.3% less for the highest fertility group compared with the 
lo\~-est fertility gronp with 3.170 of this change occurring bet\veen 30 ancl 59 days. 
As detenninccl by analysis of variance using bllll means and indiviclnal degrees 
of freeiloni. the ~lonreturn decline between 30 and 59 days was significa~ltly 
greater for fertility groups 1 and 2 compared with fertility gronps 3 and 4. 
The diffrrences bet~veen fertility groups with respect to nonreturn decline from 
60 to 89 days v a s  less than 1% ant1 not significant. There was no significant 
difference between breeds. 

The ilifferences in length of service periods betwren fertility groups, as shown 
in Figure 2.  1-ereal a higher percentage of co\w retlir~ling for service (luring 
the IS- to 24-(la- period for tlie 10x1, fertility group. but the rate of declinr \we 
also noticeably greater fro111 25 to 32 days. Eac.11 frrtility group slio\\wl a higher 
rate of decline from 36 to 48 days, which is tlie esperteil length of t\vo normal 
estrous cycles. This reflects missed or "silent" estrus or that the i~ iserni~~ator  
was not called to rrbreed tlie cow a t  the previous estrus. 

FIG. 2. Differenrrs ill l~ol~return declillc ljy fertility groups. 
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Fer t i l i t y  groups 6! j  treatnient.  Several investigators ( 1 ,  2, 3, 10, 14) have 
observed that penicillin and streptomycin i~nprovecl materially the fertility of 
semen from low-fertility bulls but did not benefit bulls of high fertility. 

As shown in Table 3, senlen from bulls of low fertility treated with penicillin 
increased the average 180-clay nonreturn 7.5% compared with a decrease of 4.9% 
for the highest fertility group as compared wit11 the before- and after-treatment 
periods containing no antibiotics. 

Further details for nonreturn decline (Group 1 vs. Group 4),  as sl~o\v\-n in 
Figure 3, reveal a rather marked clifference in the number of cows returning for 
service during the 24- to 30-day return to service period for the penicillin-treated 

FIG. 3. Irlflueare of penicillil~ on tlre nonretrlr~l of high and lour fertility bulls. 

vs. untreated semen from low-fertility bulls. This same comparison for the 
highest fertility group shows the decrease in nonreturn due to a higher number 
of returns to service from day 23 through day 26 as co~npared with untreated 
semen. 

Penicillin-streptomycin-treated semen (Table 3 )  was superior to the untreated 
control semen within all fertility groups, with fertility group 1 showing a 6.3% 
increase in nonreturn a t  180-days. The nonreturn decline from 30- to 180-days 
was, in addition, 4.6% less for the treated vs. untreated semen of bulls in fer- 
tility group 1. The nonreturn decline for the same period for fertility groups 2, 
3, and 4 was approximately 2% less for treated vs. untreated semen. Nearly all 
of this difference in nonretnrn decline was the result of fewer cows returning 
to service during the 30- to 59-day return to service period, since the decline 
from 60 to 180 days was 4.8, 4.9, and 5.470, respectively, for before treatment, 
during treatment, and after treatment. Details of the nonretnrn decline by days 
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FIG. 4. Influence of a combination of penicillin and streptomycin on tlie nonreturn of high 
and low fertility bulls. 

from ser~ice,  as shown in Figure 4, reveal treads similar to those observed in 
Figure 3 for penicillin, except that the decline on the average was much more 
pronounced for the 47- to 50-day return to serrice period. 

Combination of penicillin, streptomycin. and sulfanilamide showecl the great- 
est increase in 180-clay nonreturn for all fertility groups, with the greatest 
increase occurring from semen of lo\\--fertility bnlls (Table 3) .  The nonretnrn 
decline for the 25- to 30-day return to service period \\-as particularly rapid for 
the period before addition of sulfanilamide and streptomycin when the semen 
contained only penicillin (Figure 5).  

The rather definite trend for a higher percentage of co\\-s to return for service 
during the 25- to 30-clay return to service period \\-lien bred to bnlls of lo\\-est 
fertility (Figure 2) and for the same type of difference to appear when semen 
of low fertility bnlls has added antibiotics suggests that evidence of early embry- 
onic death exists prior to 30 days post-service. These differences are of sufficient 
magnitude to be of economic importance. Furthermore, 510 cows returning to 
service from 29 to 32 clays after a previous serrice showed a 180-day nonretnrn 
rate of 52.0F, which was 9.6% lower than the 18- to 24-day return to service 
group. In addition, the nonreturn decline was 6.6% greater. 

Genernl rlisctrssion. Tanabe and Casida (21) and Tanabe and Almqnist (20) 
have established a high incidence of early embryonic mortality a t  34 days post- 
breeding among repeat breeding co\\-s and heifers. Salisbury e t  al. (18) and 
Foote and Bratton (11) have presented data which iniplicate the semen of the 
bull as one cause of ilelayed returns to service as measured from the 28- to 35-day 
nonreturns. 
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The study reported l~erein is in essential agreement wit11 Salisbury e t  al. and 
Foote and Bratton as follolvs : ( a )  A 1-montl~'nonreturn is a reliable measure of 
a bull's 150- to 180-clay nonreturn, because the bnlls with the higher 29-day non- 
returns also showed higher 180-clay nonreturlls ( r  = +0.85), and the 29- to 180- 
day nonreturn declille has a significant (P < 0.01) negatire correlatioi~ ( r  = 
-0.70) with the 180-day nonretur.11. I b )  Use of antibiotics in the semen, par- 
ticularly combinations of pcnicil l i~i-strepto~cin and pe11ici1li11-streptomlycin- 
sulfanilamide, decreases the 30- to li!)-ilay lionreturn decline. Olds e t  a1 (24) 

FIG. 5. Influence of a combination of penicillin, strcptonlgcin and sulfanilaniide on the 
nonreturn of high and low fertility bulls. 

also have observed this difference in percentage of returns between control and 
antibiotic-treated semen. (c) Low-fertility bulls (180-day nonreturn) benefited 
the most by use of antibiotics in the semen. 

This study differs from others reported (11, 14, 18) in that the nonreturn 
was determined for each day following service through 180 post-service days. 
This method revealed important differences between bulls and treatments from 
25 to approximately 60 days post-service. These data strongly suggest that the 
nonreturn decline of a bull can best be measured through comparison of 29-day 
and 60-day nonreturns, since no significant differences between bulls existed 
after 60 days. This is interpreted to mean that changes after this time are due 
to random influences in the cow population and not related to the semen used 
for insemination. 
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SUMMARY 

Semen from forty bulls used for- o w r  50,000 artificial serrices was analyzed 
for hull differences in nonreturll decline for each day follon-ing service u p  to 
180-days post-service. Bulls were divided into four fertility groups 011 the basis 
of their 180-day nonreturns. Semen from low fertility bulls mas associated with 
a higher than average number of returns to service during the 25- to 29-day 
period. The decline from 30 to 59 clays mas significantly higher for low fertility 
bulls. with no significant difference between fertility groups after 60 days. The 
high correlation for among-bulls bet~i-een the 29- and 180-day lionreturn rates 
( r  = +O.A7; P < 0.01) makes the 29-clay nonretnrn a reliable early measure of 
breeding efficiency. The 180-day nonretnrn was negatively correlated with the 
30- to 59-day nonretur~l decline ( r  = -0.70; P < 0.01) and with the 60- to 89-day 
decline ( r  = -0.47; P < 0.01). The 29-day lionreturn was negatively correlated 
with the 30- to 59-day nonreturn clecline ( r  = -0.32; P < 0.05) but not with the 
60- to 89-day decline. Co~nbinations of penicillin-streptol~iyciu and penicillin- 
streptomycili-snlfallila~ilide reduced nonreturn decline for all four fertility 
groups, with semen of low fertility showing a significantly greater reduction. 
Penicillin alone reduced nonretnrn decline only for low-fertility bulls. 

The authors gratefully ackno\vlcdge the assistance of the management of Sorthwest Co-op 
Breeders, Mt. Vernon, fo r  making their records available; the Computing Laboratory, State  
College of Washington, for  nulncrouR machine procetlures used in processi~ig the d a t a ;  and 
Miss Darlene Power for  tabulating the original data. 
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INFLUENCE O F  TREATMENT AND FERTILITY LEVEL 

O F  SEMEN ON DISTRIBUTION AND NONRETURN DECLINE O F  
REPEAT SERVICE INTERVATAS' 

F .  H. FLERCHISGER .\so R. E. ERB 

Dcpartntcnt of Dairy Science 
Statr Collcge of Ta~hington ,  Pltlltt~an 

Though the lnodal interval between recurrent estrus in the cow is 20 to 22 
days whether or not the cow is mated (1, 2, .3, 10, 14, 15) the average interval 
tends to be longer (32-37 days) when measurecl by actual services (5, 9, 14) and 
when intervals between mating of over 60 clays are included, as would represent 
the actual situation in artificial breeding, average from 35.7 to 37.0 days (5). 

Cows returning to artificial service a t  intervals exhibiting but small devia- 
tions around the lnodal length of estrus or multiples of it have been shown to 
be higher in fertility than those returning to service a t  either shorter or longer 
intervals (G, 12, 13). 

Marked differences have been reported (7) in nonreturn decline from 29 to 
180 days between fertility groups and antibiotic treatments with the major 
decline occurring between 30 to 59 days post service. 

Others (2, 4) hare presented data which indicate the cow has individuality 
with respect to length of estrous cycle and that sterile copulations had no meas- 
urable effect on the length of the next estrous cycle (21). 

Since long returns to service are a source of economic loss to the dairy 
industry, it  was the purpose of this study to learn more about return to service 
patterns as influenced by fertility level of bnlls and treatment of semen. 

EXPERIMENT.\L PROCEDURE 

Details of the bulls providing the semen and its handling, dilution and 
treatment with antibiotics are given in a previous paper (7). 

Service data were collected from records kept by Northwest Co-op Breeders 
Association. Serrice sire, age of semen when used, treatment, days to previous 
and following service, and service nnmber mere coded for 1.B.M. analysis. All 
repeat service records were usecl from a previous study (7). 

Statistical analyses were as ontlineci by Snedecor (16). Nonreturns were 
determined for each day following service up  to 180 days. No nonservice estrus 
data were available. Sires were divided into fertility groups on the basis of 
their 180-day nonreturns for all services included in this and a previous study 
(7). 

The return for service data from artificial breeding were supplementecl with 

Rcceirc(1 for pul~lication Fel~runry 1, 1!134. 

'Scie~~ti f ic  Paper KO. 1280, Weshington Agricultural Experi~nent Stntiol~s, Pu l ln~nl~ .  Proj- 
ect S o .  1107. 
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estrus and service data from the State College of Washington dairy herd. This 
covered a 6-year period beginning in 1947 and inclnded Holsteins and Jerseys. 
These data were deemed necessary so that distribntions of lengths of recurring 
estrous cycles conld be compared with similar distributions for intervals between 
artificial services. 

-4 clear-cut distinction should be ~nade  bet~reen the stnclies using only appar- 
ently nornlal cows (I:;),  those limiting the length of retnrn to service intervals 
( 5 ) .  and those \rhich use all data ( 9 . 1  f ) .  In the last case, there is a possibility of 
bias in artificial breeding data, since the dairyman may 11ot retain a cow if she 
returns for service more than 100 days after breeding and thlls \roulcl tend to 
make the nnmber of long returns apprar less than is actnally the case in a popu- 
lation of v o ~ r s  because such a co\v monld remain recordetl as a nonreturn. Thus 
all services with returns np  to 180 tlays \rere nsed for this study. 

h'ctirr~r to  so.r.icc intcr,~-als. 111 this study, there were 19.683 repeat service 
i~ltrrvals \rhich averaged 35.0 clays in length. This compares \\-it11 35.1 days for 
417 srrvice perioils in the State C:ollege breeding herd ancl 85.7 clays for cows 
in the Kentneliy Agr ic~~l tura l  Exper in~e~i t  Station herd (1-I). The avcragc length 
of estrons cyeles when cows \rere not bred arrrag,.t(l 29.0 days for 976 cycles in 
thr State College of Washington lit11.d and 30.6 in the Kentucky hcrd. In  these 
latter two cases. i~~ te rva l s  follo\r i~~g servire \rere comparetl with intervals not 
follo~ring service tluri~ig the sanle period of time. Si11c.e the avrrages are in 
remarkable agreement ~ r i t h  the 35.0 days for the artificial hrrrding data, one 
can assillnc ~ r i t h  reasonable assuranc.:J that the cow populatioas inrolvetl are 
similar \\-it11 resp~c.t to average length of inter\-als fol lowi~~g service. 

The distributions of length of reprat s c r~ ice  intervals fro111 artificial breecl- 
ing data arc in good a g r e e ~ n e ~ ~ t  with si:nilar d i s t r ib l l t i o~~~  fr0111 the t ~ r o  brcrding 
herds (Tahle 1). 

Sonservice q ~ l e s  rreurred sooner that1 27 tlays in 73.0 ant1 73.2v of the 
cases. rcspcctivcly, for Washington and lient~lcliy herd data. This compares 
wit11 a ralipch of 5.5.5 to C1.8',4 for service cj-elcs for the four gronps of data 
sho~rn  in the snlnmary portion of Table 1. This tends to fix the differelice 
attributable to scrvicr at somewhere bet\reen 11 and 187, for repeat ser\rire cows. 
\\-it11 a tendency tolraril the upper limit because of probable bias in artificial 
b reed i~~g  ilata. For all co~rs, the difference attributable to service ~rould  be 
approsi~nately one-third as great since nearly two out of every three cows do 
not retnrn follolr-ing first service in artificial breeding. 

The possibility that cows tend to repeat for service a t  similar intervals is 
also s11o~r11 in Table 1 for 7,587 repeat service intervals follo\red by repeat service 
intervals. As c.ompared with the 17 to 25- and 34 to 52-day ranges, con7s with 
days s i n c ~  previous service cycles of 1 to 16, 26, 27 to 29, 30 to 33, 60 to 89, and 
90 to 119 daj-s tended to show more follo\ving service c-vles recurring sooner 
than 17 days. fewer in the ~ i o r n ~ a l  range of I7  to 26 days. :*!ore ill the abnornial 
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TABLE 1 
Influence of days since previotts seroice on days to follotving srroire and 

comparisons with breeding herd data 

Days 
Dars since No. of 

previous following > 53- 
service periods 3-16 17-26 27-29 30-33 34-52 53-59 60-89 90-119 120 total 

GO-89 
90-119 
120 
Total 
Totnl all service 

i~~terr:tls 
?;o~~servicc" 
Serrice' 
Sol~serriee I' 

Servirrl' 

"State College of \Vnsl~ington herd data. 
"Ids and Sent11 ( 1 1 ) .  
' 2 i  to 33-day interr:tlu. 

range of 27 to 33 days, fewer in the 34 to 52-day range, and more in the greater 
than 52-clay ranges. From these itistributions the normalcy of a 26-day service 
cycle is questionable, though the number of cases is acln~itteclly small. 

Repeat service cycles recurred a t  intervals near the mode of 21 days with 
none falling outsicle the modal length of 18 to 24 days. However, as shown in 
Table 2, there was a tendency for more abnormal repeat service and nonservice 
eyeles to recur ontside the 18- to 25-clay range. This tendency was more pro- 
nounced for the nonservicr cycles as conlparetl with repeat service cycles. Like- 
wise, there mas a tendency for cycles shorter than 21 clays to be more freqnently 
follox~ed by 19- to 21-(lay cycles (mode\ than those which \17ere 22 to 24 (lays in 
length. 

Fo r  the 576 comparisons for nonser~iee, the 20- to 24-day range for previous 
cycles was follo\vecl by a markedly greater number recurring in the 17- to 26-day 
range. The differences were not as great for the serrice cycles. 

As shown in Table 3, longer previous service interrals were followed by 
longer service intervals. There was an increase of 6.3 days in average length 
of follo~ving serricr interval as previous service interval increasecl from 1 to 149 
clays in length. The number of intervals in the grrater-than-149-day group mere 
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TABLE 2 
Contparisoit of (lags sincr previoirs c.strrts with t1a.tl.s to follotriitg rstrrrs 

Days to fo l lowi~~g  service S o t  pre~iously I)rerl 
Artificial breetling State Collrge of \ V : l s l ~ i ~ ~ g t o ~ ~  Iierd 

Days since 
previous 17-26 day Rerords Mode 17-26 day 

estrus Reeorils Mode ranges ranges 

< 18 368 20 
18 235 I9 
1:) 578 on 
20 Slfi  2 1 
2 1 833 22 
2" 758 22 
2 :< 501 2 1 
24 315 ,>I> -- 
25 1 78 2 1 
26 1 06 -01 

> 26 2,898 2 1 
Total 7,587 2 1 

too few to attach sig~lificance. These 7,587 previons service periods averaged 
33.1 days ill length compared with 35.6 days fo r  those follo\vi~lg (P  < 0.01). 
This is not readily iulderstood, b l ~ t  it  is l i k ~ l y  that the. l~c~rct1ntagc of co~vs sholv- 
ing l i a h i t ~ ~ a l  carly abortion was increasing sintae fewer c30~vs from a population 
of first-service colvs rernaintxd open and returning for  srrvice. The 12,472 first- 
service cows which repeated averaged 34.4 days to  the following service ant1 
12,345 co\i7s which co~lceivetl on repeat srrvice averagetl 35.9 tlays sincae previous 
service. Wiltbank et  01. (17)  have sho\v~i that  atretic large follic.les occur nlorr 
frequently early in the postpartum periotl, but E r b  ant1 hlorrison (8) tlitl 11ot 
obse~.ve a greater i ~ ~ c i d e ~ l c e  of cystic follicles ant1 short cycles c11u.ing t h ~  Srst 
55 days. Recausr tlays siuce previous st.r~it.e represents nlostly first-servic.: 
failures ant1 tlays to f o l l o w i ~ ~ g  serric.e mostly scco~~tl-service failnres, i t  is nlso 
possible that  the differences in  average interval l e ~ ~ g t h  can be attributable .to 
more abnormally long cycles fo r  the co~vs r r p e ~ t i ~ l g  for  tlir(>e or 111ore services. 
Influe~lces possibly due to  treatment of semen, age of selneli, ant1 fertility lcrel 
of bull should be thoroughly randomiz~il  in this t l n a ~ ~ t i t y  of tlata. 

The linear c o r r e l a t i o ~ ~  between previous anc1 follo~vinp service period for the 

TABLE 3 
Infltrrncr of 17ays siare prrviotts srraicr on arrrapr d a ~ s  to following srrrir* 

Days sillre No. of fo l lowi~~g  Average days to 
previous servicea periotls f o l l o w i ~ ~ g  service 

(Range) ( n n ~ s )  
1-29 4,889 35.2 

30-59 1,912 35.4 
00-89 547 38.2 
!)O-llB 150 40.2 

120-149 64 41.5 
> 149 25 3!).0 
Total 7,587 35.6 

" JIea~i for 7,587 serrice periods I Y ; I ~  33.1 days. 
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7,587 pairs of repeat-service cows which repeated was +0.038. Although this 
correlation does not represent a true physiological condition because it i~lvolves 
service rather than nonservice periods, it  does represent the practical field situa- 
tion. The data in Table 3 reveal only a slight tendency for cows to repeat for 
service a t  similar intervals. This tendency is more pronoiinced for ~lonservice 
cows (Table 2) .  These data are not considered to be in disagreement with Asdell 
e t  al.  ( 2 ) ,  Chapman and Casida ( I ) ,  who observed definite inherent individual 
tendencies, or Olds and Seath ( 1 4 ) ,  ~ v h o  sho~ved a repeatability of estrom cycle 
length of 6.9%. Different methods and sources of data in these studies prohibit 
direct comparison. 

Zwjlnence of freatnlelzt and fer t i l i ty  lrccl.  Erb  and Flerchinger (i'), using 
these same data, sho~ved that fertility level and antibiotic treatment of semen 
were associated with measurable changes in nonreturn decline from 29 to 180 
days. The average length antl tlistribntion of repeat service intervals were 
studied by antibiotic treatment within fertility groups of biills. By analysis of 
variance, using individual tlegrees of freetlom, it was observed that no significant 
differe~lces existed bet\vc*m control and antibiotic treatment periods with respect 
to average length of days since previous service. This indicates the randomness 
of the data, siare a~ltibiotics may or may not hare been used at the previous 
serrice. Thus, days to following service would reflect any changes due to anti- 
biotic treatment. The difference in arerage days to follo\vi~ig serrice was sig- 
nificantly higher (P < 0.01) for the experi~nent involving penicillin-streptomy- 
cin as comparetl with the periods involving penirillin or penicillin-strepton~ycin- 
sulfanilamide. The treatment period for the latter shelved significantly longer 
( P  < 0.01) intervals to follo\ring service as compared with the before and after 
treatment periods. This was not true for the penicillin or pe1licillin-~trepto111?-cin 
trc\atment periods. 

The average interval to follomi~ig service by fertility groups was significantly 
lower (P < 0.05) for the low fertility group of biills ~v i th  an average of 33.7 
clays compared ~vith 35.0 days for the three gronps of higher fertility. Thus the 
tendency was for following serrice intervals to be longer when the semen con- 
tainetl antibiotics and for the lolv fertility bnlls to show a shorter follolr.ing 
service interval. There were no significant interactions between fertility level of 
semen and treatment. 

As prerionsly reportcad (i '), 29- to 180-day decline was decreased ancl 180-day 
nonretnrn increasetl more when semen of lo\v fertility blllls was treated with 
a11tibiotic.s. The relation of treatment antl fertility Ierel of semen to distribution 
of return to service intervals is shown in Table 4. The tliffn.cnces in distribution 
al-r small for all comparisons. A higher percentage of repeat servire illterrals 
recurred in the 17- to 26-clay range follo\vi~lg inseniination ~vi th  antibiotic-treated 
semen (P < 0.05). The lo\r fertility group sholvetl the greatest improvement, 
but all fertility groups showed some iniproven~ent. None of the ilifferences in 
the ren~aining groups \\,as significant. Intervals follo~ving breeding with anti- 
biotic-treated semen showed fe~ver returns at 27 to 29 days, ~v i th  the lo\ver fer- 
tility blills showing the greatest i~nprovement. Any improrement in decreasing 
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TABLE 4 
Ittflarnce of treatntrnt and fertility level of semen on tiistribntion of rrtnrn to serrice intrrvals 

Distribution of days to  follol\-ing serriee 

Repeat Fertility groups 
service No No pen.- Pen.- 
interval pen. Pen. strep. strep. 1 2 3 4 Total 

Days 

34-52 
53-59 
60-89 
00-119 
120 + 
KO. intervals 
Jfocle (claps) 
180-(lap ~ ~ o l ~ r r t u r n s  

'Total  eseeccls l!l ,liq3 1,rc~aosr solnc semen samples were 11srr1 for  11sth l~:.forfb ant1 af ter  
trmtnlc*r~t rontrols. Esl,r~riinellt involviltg prr~irilli~~-stre~~to~~~~~iii-~~~lfni~i!aii~ielt inr!~icI~ 1 in fer- 
tilitv prolvp totals. 

I' Inelodes 52,283 serriees (7). 

lloliretrrrii decline aiid illcreasing the number of cows rel,eatiiig a t  1'7 to 26 days 
illstead of sollle later tiine is ecoiionlically iinportalit althorigl~ it may not be 
statistically significalit. The higher fertility bulls ill this study shotvetl a higher 
arerage return to service interval, and they sholved fewer cows (55.6% ) rctnrn- 
iiig for service a t  17 to 26 days. However, this group of colvs represents a higher 
collcelitratioll of problenl cows, since the 180-clay nonreturn was 13.7% higher 
as conipared wit11 the low-fertility group. Thus fewer cows were retnrliilig for 
service with 0111- slightly loliger service inte~.vals. 

TARI,F: 5 
InRzrence of lrnntlt of arrvious service intrrral  on tlre nonrrt~rrtt rutr  of tllr r rprat  srrt'ice 

Days siiirc 
previous 29-day-non- 180-day non- 30- to  59- 30- to 180- 
service Services return retorn #?a- ileeline day ilerline 

Total 
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Relation of dnys sirzce preuioils service t o  t ionref~tr t l  a i d  t to t i re t i~rn declinc.  
These data are shown in Table 5 and are in essential agreeinent with Moeller 
and VanDemark (12) and Olds and Seath ( I f )  in that repeat service within 17 
days and from 25 to 35 days show lower conception rates. The 29- to 32-day 
intervals (510 co~vs) showed a 180-day nonreturn of 52.0?, which was 9.6% 
lower than the 18- to 24-day return to service group. 111 addition, the nonreturn 
decline was 6.67( greater. Intervals shorter than I 8  days since previous service 
likewise sho~ved a higher 29- to 180-day i i~cline and a lower 180-day n o i i r r t ~ ~ r n  
of approximately the same magnitude. 

The longer intervals (80 days) since previons service show an increasing 
180-day nonreturn. I t  is likely that these values are biased, since the dairyman 
could hardly afford to maintain a cow through more than one long return to 
service interval. However, these are in the minority  hen compared with the 
total and represent a problem when using artificial breecling data that is not 
logically corrected by omitting the data, since it represents average field con- 
ditions. 

The average length of 19,683 repeat service intervals was 35.0 days compared 
with 35.1 days for 417 service intervals in a closely observed dairy herd. Simi- 
larly, 57.4% of repeat service intervals recurred from 17 to 26 days compared 
with 55.5% in the closely observed herd. I n  this latter group 65.3% of 976 non- 
service intervals recurred from 17 to 26 days. 

As compared with the 17 to 25 and 31 to 52 days since previous service rznges, 
cows (7,587 cases) with days since previous service of 1 to 16, 26, 27 to 29, 30 to 
33, 60 to 89, and 90 to 119 days tended to show more following service cycles 
recurring sooner than 17 days, fewer recurring from 17 to 26 days, more recnr- 
ring from 27 to 33 days, fewer recurring from 34 to 52 days, and more recurring 
after 52 days. 

Repeat service cycles recurred a t  intervals near the mode of 21 days, with 
none falling outside the modal length of 18 to 24 days. The average interval 
to  following service increased approximately 6 days with increasing length of 
days since previous service (7,587 pairs with a correlation of +0.038) ; days to  
following service averaged 35.6 clays as compared with 33.1 for days since previ- 
ous service (P < 0.01). 

Use of penicillin, penicillin-streptomycin, and penicillin-streptomycin-snlfa- 
nilamide did not materially influence the average length of return to service 
interval. Bulls of lower fertility had a lower average return to service interval 
than bulls of higher fertility (P < 0.01 ). This was caused primarily by a higher 
percentage of repeat services (P < 0.05) recurring from 17 to 26 days in the low 
fertility group. 

The 180-day nonreturn rate for repeat service following service intervals of 
29 to 32 days was 52.0%, which was 9.6% lower than the 18  to 24 day group; 
the nonreturn decline was also 6.6% higher for the 29- to 32-day group. Repeat 
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serv ice  i n t e r v a l s  of less  than 18 days showed similar differences when compared 
with t h e  18- to 24-day group. 
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T H E  NUTRTTIVE VALUE O F  CORN SILAGE FOR MILKING COWS1 

Most experimmts involrilig the use of corn silage as a feed for millzing cows 
have been based on the partial or complete replacenlent of hay or a hay-crop 
silage in a ratio11 which already containetl colisitlerable amounts of grain. Wheeler 
(33) replaceil part of the hay with corn silage ant1 then replaced the silage with 
hay in a ration in which the cows reeeired 6 to 9 Ib. of grain per day. The effect 
on milk production did not appear to be significant, although the author con- 
cluded, in general, that an increase in milk production accompaniecl the use of 
corn silage. Williams (36) fed one group of colvs a ration of corn silage, hay, 
and about 4 lb. of grain per day ant1 another group the same ration except that 
corn stover replaced the silage. The group on corn silage produced more milk; 
therefore, it  was concluded that corn silage could replace a considerable propor- 
tion of the grain ration. According to Williains and Cunningham (37),  no sig- 
nificant change in milk production occurred when 10 lb. of hay in an  all-hay 
ration was replaced with 35 Ib. of corn silagt~. 

Carroll (8) reported that colvs fed corn silage in place of hay showed slightly 
higher milk and butterfat proiluction, but the results were not considered signifi- 
cant. The amonnt of grain fed per day variecl from 3 to 4.1 Ib. In a double 
reversal experiment, Fairchild and Wilbur (11) compared a corn silage with a 
non-corn silage ration and found that the cows produced 2.7 lb. more milk per 
day on the silage ration. The increase in milk production may have been due 
to the consumption of 1.6 Ib. more total digestible nutrients on the corn silage 
ration. Foster and Meeks (12) found that 3 tons of corn silage were equivalent 
to 1 ton of hay when silage replaced hay in the ration of dairy cattle. While 
investigating the effects of heavy and light corn silage feeding, White e t  a2. (34) 
and Pra t t  and White (29) obserretl that a 50% reduction of silage and an in- 
crease in hay intake had no appreciable effect on milk production. The cows pro- 
duced about 22.5 Ib. of fat-corrected milk and col~sumed about 8.5 Ib. of grain 
per day per cow. Similar results have been reported by other investigators (1,  2, 
3, 9, 10).  

In  comparing corn silage with hay-crop silages for milk production, com- 
parisons have been made in nearly all cases when considerable amounts of grain 
have been included in the ration. Hegsted et al. (15) reported that  when alfalfa 
silage which had been preserved with either molasses or by the A. I. V. method 
replaced part  of the hay ancl all or part  of the corn silage in the basal ration, 
no significant effect on milk procli~ctiol~ resulted. Ten to 11.2 lb. of corn was fed 
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per day per cow. According to Waugh c t  al. (32) alfalfa-brome silage and corn 
silage were similar in feeding value for milk production when 8.4 to 11.3 Ib. of 
grain was fed per day. Bender e t  al. (6) concluded that a ration containing 
timothy silage is equal in productive value to that containing corn silage. The 
colvs were fed about 10 lb. of grain daily in each ration. Archibald and Parsons 
(4) also reported that grass silage was equal in productive value to corn silage. 
The alnount of grain fed in this experiment was not stated. King (24, 25) com- 
pared corn silage with alfalfa silage in the ration of cows and found no signifi- 
cant difference in milk production. About 11 lb. of grain was fed per clay in 
each ration. Atkeson and Anderson ( 5 )  found that  clover silage and corn silage 
were practically equal for milk production when 8.5 to 10.8 lb. of grain was fed 
daily. Other investigators (7, 17, 26, 35) ha~re reported similar results when 
hay-crop silage and corn silage have been compared. 

Reed and Fitch (30) fed one group of cows on alfalfa hay alone and another 
group on alfalfa hay and corn silage for two lactation periods and found that  
the hay and silage group produced slightly more milk than the group on hay 
alone. Graves e t  al. (13) obtained similar results for a barn-feeding experiment. 

RIorrison (28) states in a summary of a review of literature on the value of 
corn silage for dairy cattle, "In experiments with dairy cows, good corn silage 
has actually been worth 33 to 40% as much per ton as good legume or mixed 
hay. The feeding value of coTn silage for dairy colvs therefore agrees well with 
the amount of digestible nutrients i t  furnishes." 

In  riem of the failure of the above reports in the literature to show conclu- 
sively whether corn silage is capable of making a major contribution to the 
ration, feeding experiments were conducted to ascertain the possibility of the 
existence of the unidentified grain factor(s) in corn silage. For purposes of 
comparison, the same depletion method used to determine the grain equivalent 
[unidentified factor(s)]  in grain and hay mas employed in this investigation 
(18. 19, 20, 21, 22, 2.7). 

EXPERIMENTAL 

The clescription of corn silages and hays, their clle~nical composition, coeffi- 
cients of digestibility, digestible protein, and total digestible nutrients are 
shown in Table 1. Corn silages from nine different crop years were used in this 
investigation. All silages were the ear-corn varieties harvested in the dent stage 
except No. 5, which was a silage corn (Eureka) harvested in the immature stage. 

Coefficients of digestibility were determined for silages No. 2, 6, 8, and 9 
without the use of any other feed except salt. The coefficients used for the 
other silages were those reported by Morrison (28) for well-matured dent corn, 
all analyses. Morrison's coefficients for immature dent corn silage, southern- 
type were used for No. 5. 

Ten different hays were used in the investigation (Table 1 ) .  First  cutting 
alfalfa-brome hays were used in 13 trials, first cutting red clover-timothy hays 
were used in four trials, and second cutting alfalfa hays were used in six trials. 
The hays were graded as follows: ungraded, hays 1 and 4 ;  U. S. No. 1, hays 
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TABLE 1 
Descriution of corn silanes a i d  haus ~tsc,d in  the exoerin~ent 

Corn Crop year 
silage or Trial Mois- Pro- Ether Crude Dig. and 
hay No. No. ture Ash tein ext. fiber S.F.E. prot. TDN description 

Corn silage 

2.8? 1.13 6.3 20.0 1.53 
53 74 66 69 

6-13 74.1 
(incl.) 

14,15 81.3 11.7 1945 
(Eureka) 

Hays used with corn silage 

Ungraded, 2nd-cut., 
alfalfa, 1939 

U.S. No. 1,Bnd-cut., 
alfalfa, 1940 

U.S. KO. 1,2nd-cut., 
alfalfa, 1943 

6-13 12.0 
(incl.) 

14,15 12.1 

Ungraded, 1st-cut., 
alfalfa-hrome, 1944 

U.S. No. 3,lst-cut., 
alfalfa-brome, 1945 

U.S. No. 1,lst-cut.,  
alfalfa-brome, 1946 

U.S. No. 3, 1st-cut., 
alfalfa-brome, 1947 

U.S. No. 1, 2nd-cut., 
alfalfa-brome, 1950 

19-22 9.8 
(incl.) 

U.S. So.  2, 1st-cut., 
clover-tinlothy, 1952 

The first line represents the chemical eolnposition of the roughage. The second liue repre- 
sents the coefficients of digestibility. Those marked with footnote represent values from Mor- 
rison (28), ' represent actual coefficients, and the mean eoeficients obtained from 12 alfalfa- 
brome hays fed previously (unpuhlisl~ed data). 



2, 3, 6, and 8 ;  U. S. No. 2, hays 9 and 10; and U. S. KO. 3. hays 5 ancl 7. Actual 
coefficients mere used to determine tlle digestible protein and total digestible 
nutrient values for all of the hays except No. 4, 5, 6, and 7. The lnean coefficients 
obtained from 12 alfalfa-brome hays that had been fed previously a t  this statio~l 
were used for these hays. 

Random salnples of corn plants were collected from the fields one day before 
the corn was ensiled (luring four of the crop years inclnded in this study. The 
estimated yield and total digestible nutrient content of the four corn silages, 

TABLE 2 
Estin~atcrl yields and TDN content per acre of corn silage, corn 

stalks, and corn grain fronl rnndo?w~zrd tlatn 

Yields per acre TDIi per acre Amo~uit of corn - silage rctluired to  
Crop year and Corn Cohs and Corn supply 1 lb. of  

description Silage Stalks graina Silage stalks grain8 No. 2 corn 

(tons) (tons) (bu.) (lb.) (Ib.) (lb.) - (tb.1 
1945 Eureka 16.8 15.0 6.8 3744 3170 273 88.6 
1946 Ohio Ml5  5.3 3.4 24.9 2526 1407 1118 7.5 
1950 Pioneer 373 11.G 7.6 55.0 5084 26% 0458 7.5 
1952 Pioneer 373 8.2 5 . 2 5 0 . 4  4 2 6 2 2 0 0 6  2257 5.8 

a 14y0 moisture. 

corn stalks (12% moisture), and corn grain (14% moist111.e) per acre ancl the  
amount of corn silage required to supply 1 lb. of corn grain are presented in 
Table 2. No attempt was made to adjust for losses which occurred during fer- 
mentation. 

One Jersey (Trial 14) and 15 Holstein cows were used in the investigation, 
Cow A26 was used in Trials 3, 4, and 7 during three different crop years; and 
cows A25, 827,  A37, 412, and A29 were used in two different trials each dur ing  
different crop years. All of the cows had been depleted on all all-hay ration 
before part of tlle hag was replaced with corn silage. The 12-clay period preced- 
ing the replacenlent of part  of the hay with silage was used as the stanclard for 
comparison. Short basal periods appear to be more desirable, since the natural. 
trend in milk production is downward with the aclvance in lactation. The ex- 
perimental periods varied from 9 to 60 days in length. The cows varied from 
22 to 392 days in lactation a t  the beginning of the basal period. The methods. 
used in handling the milk and the nlanagement of the c o ~ ~ s  hare been reported 
(22).  The TDN requirements of the cows were calclllatecl on the basis of the 
recommendations of Loosli e t  al. (27'). 

The relative efficiency of utilization of the TIIN ill the all-hay and the hay- 
corn silage rations was based on the amount of FCJI produced per pound of 
total digestible nutrients ingested. 

RESULTS 

Table 3 shows the stage of lactation, body weight, butterfat test, the average 
daily gielcl of FCRI, the pounds of hay, silage, and dry  matter consumed, the 
TIIN required and received, and the pounds of FCJf produced per pound of 
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TABLE 3 
The rffrct of rf))lacing part of the Ira!/ in an all-hay ration uyith 

rora silage on the arerage daily yield o f  PCM 

Fecd intake T D S  
Trial V o ~ v  Esptl. 111 Body F n t  FCM FCJI/lb 
So.  S o .  perio~l milk wt. test yield IIay Silage DM Req. Rec. of T D S  

( lb . )  ( lb . )  (lb.) ( lb . )  
29.5 16.9 16.7 1.70 
22.4 17.4 14.1 2.13 
34.6 14.8 20.2 0.89 
33.7 15.9 22.2 0.96 
33.5 15.2 19.5 1.17 
31.5 16.0 20.6 1.24 
34.8 15.6 19.7 1.00 
32.1 16.0 20.1 1.11 
30.4 14.6 17.2 1.15 
29.6 15.5 18.4 1.21 
24.2 11.8 13.8 0.90 
24.1 14.0 15.0 1.28 
24.4 14.6 15.2 1.34 

First 21 days of silage feeding omitted; cow o f f  feed. 



962 C. F. HUFFXAN AND C .  \V. DUNCAN 

TDN consumed. I n  Trials 1, 7, 8, 9, 10, 12, 15, 19, 20. 21, and 23 the TDN 
intake during the silage feeding periods was less than that on the basal hay 
ration, but the amount of PCB1 increased against the natural tendency to decline 
with the advance of lactation. The increase in FCl\l in Trial 20 was not signifi- 
cant, but it is of interest to note that  the reduction of 4.1 lb. of TDN per day 
did not result in a decline in milk production. In  Trials 4, 14, and the last part  
of 7, the amount of FCM increased, although there was no significant difference 
in the TDN intake between the basal and euperi~nental ration. I n  the last part  
of Trial 7, cow A26 produced 7.3 lb. more milk per day for a 36-day period 
when 74.6 lb. of silage replaced 25.2 lb. of hay. 

Cow A24 (Trial 1 )  was depleted on second cutting alfalfa hay. When 43.1 
lb. of silage replaced 23.8 lb. of this hay, the amount of FCM increased 1.6 lb. 
per day with 2.3 lb. less TDN intake, which was 3.3 lb. less than the theoretical 
requirement. Cow A31 (Trial 12) produced 1.2 lb. more FCRl per day on 0.9 lb. 
less TDN when 48.1 Ib. of silage replaced 18 lb. of first cutting alfalfa-brome 
hay. When the hay intake was reduced to 10 lb. and the silage increased to 
61.1 lb., the amount of FCM was 3.3 lb. more per day on 1.2 lb. less TDN than 
received on the basal ration. The increase in milk production in both cases was 
associated with a slight decrease in  body weight. I n  Trial 11, milk production 
increased 3.3 lb. with the ingestion of 1.4 lb. less TDN when 48.8 lb. of silage 
replaced 19.3 lb. of hay. Milk production remained the same when the hay was 
reduced to 15  lb. and the silage intake increased to 59.6 lb. 

I n  Trials 2, 3, 5, 6, 17, and 18, the cows received more TDN during the silage- 
feeding periods than when on the basal ration. The contribution of silage was 
determined in these trials by calculating the increase in F C M  per pound of 
TDN intake. All trials showed an  increase in milk production except Trial 18, 
which remained unchanged. No significant trend was noted in the per cent of 
butterfat in the milk when part  of the hay was replaced with corn silage. 

The data presented in Table 4 were obtained from randomizing the corn 
fields and were used to calculate the contribution made by the corn silage fed 

TABLE 4 
The hay eqirit-alent and a?rtoaict of corn grriin strp)~lirrl b!/ flrr cori~ 

8ila.q~ ujhere mndoittizrd data uvre azr~lable" 

Erluirnlent to Increased 
Trial Cow Corn production of 
S o .  No. silnee IInvb Cornc FCM/dav - . - 

Ub.) (1b.j 0b.J (2b.J 
14 127 39.3 9.0 0.3 1.4 
15 42.3 59.4 13.7 0.7 3.1 
16 41? 50.0 13.5 6.7 2.4 
18 A37 45.0 Cj.9 6.0 4.0 
l!) A27 2!).9 6.6 <5.2 1.5 
20 A49 30.0 6.6 5.2 0.1 
2 1 T6 18.9 4.2 3.1 1.9 
28 A42 20.0 4.4 3.4 1.1 
23 T9 19.9 4.4 3.4 0.9 

' No account taken of the losses that oecurrcil in the silo. 
12% moisture. 
' 14% moisture. 
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in Trials 14, 1.5, 16, 18, 19, 50, 21, 22, and 23 in respect to corn grain (14% 
moisture) and hay equivalent (12% lnoisture for stalks ancl cobs). The amount 
of grain in the Eureka silage was very lo\\-, bnt the hay equivalent was high 
(Trials 14 and 15) .  Cow 412 (Trial 16) received 6.7 lb. of corn and 13.5 Ib. 
of hey equivalent in the 50 Ib. of silage fed in place of 20.6 Ib. of hay. Millr 
production increased 2.4 Ib. per day and the TDN intake increased 1.4 Ib. The 
changes in body weight do not appear to be correlated with changes in dry mat- 
ter  intake under the conditions of this experiment. 

DISCUSSION 

As indicated in Table 1, corn silage No. 6 contained 4.73'70 crude protein 
on the wet basis and 13.22 on the dry  basis. The r e ry  high protein content of 
this silage may have been due to a high level of available nitrogen in the soil 
and also to the dry  weather which prevailed cluring the growing season. The 
yield of silage was only 5.3 tons per acre. IIaigh and Hogan (14) found that  
silage made from upland drought corn contained 11.376 protein on the dry  basis. 

The results obtained when part of the hay in an all-hay ration was replaced 
with corn silage showed an increase in the procluction of FCM regardless of the 
crop year, cutting, or U. S. grade of hay usecl to deplete the cows. The amount 
of FCM produced per pound of TIIN intake increased markedly in Trials 1, 6, 
7, 9, 10, 11, 15, and 21, when the corns mere changed from the basal ration to 
the hay and silage ration. The eficiency of ntilization of TDN for milk pro- 
duction increased in 22 trials during the silage-feeding periods and remained 
unchanged in one (Trial 18). These results are in agreement with those reported 
previously, which indicated that grain is needed for efficient milk production 
to balance the roughage in the ration. The factor(s) in grain that aids in the 
utilization of hay has been referred to as the unidentified lactation factor(s) 
(21, 22, 23). 

The results of this study are i11 agreement with those of Woll and Voorhies 
(38) who observed that cows being fed alfalfa hay alone increased in milk pro- 
duction when part  of the alfalfa was replaced with corn silage. Hills (I(;) re- 
ported that, withont exception, a change from corn silage to hay reduced milk 
production, whereas a change from hay to silage increased milk production. 
Archibald ali(1 Parsons (4) and Scharrer anii Schreiber ( 3 1 )  have reported 
similar results. All of these investigators fed a small amount of grain in both 
rations. Williams and Cunningham (37) reported no significant clifference ill 
milk production when corn silage replaced par t  of the hay in an  all-hay ration. 
Their results may have been due to the feeding of hay which contained a coa- 
siderable amount of the uniclentified grain factor(s). Huffman e t  al. (23) 
found that hays sometimes vary in the amount of unidentified factor(s), which 
may account for the results obtained by Williams and Cunningham. 

Most of the corn silage investigations rcportetl in the literature failerl to 
show that the corn in the silage increased milk production when all or part  
of the hay or hay-crop silage \\-as replaced ~vitli corn silage because all of the 



rations already contained considerable amounts of grain. These results have 
been used as the basis for the present concept that a pound of TDN in corn 
silage has the same nutritive value for milking cows as hay or hay-crop silage. 
011 the basis of the findings reported in this paper, it appears that the failure 
of the majority of investigators to show a superiority of the TDN in corn 
silage was due to the high grain content of the mixed ration. The additional 
a~nount  of grain supplied by the corn silage was prerentecl from manifesting 
its grain effect. 

Tlie results of this investigation intlicate that  an  allowance should be made 
for the grain in corn silage when feeding cows for milk production. Two of the 
corn fields that were randomized showed that the cows obtained 1 Ib. of corn 
grain in each 7.5 Ib. of silage consumed (Table 2 ) .  I n  other words, a cow con- 
sunling 45 lb. of silage would obtain 7.5 Ib. of corn grain. The leaves ancl stalks 
in this a~nount of silage would be equal to 9.9 Ib. of hay. 

The feeding of immature corn silage (Eureka) in place of part of the hay 
also brought about an  increase in milk production, although the amount of coru 
grain in the silage was very low (Trials 14 and 15).  The grain equivalent in 
this type of silage resembles the milk-producing power of young pasture grass. 

SUMMARY A N D  CONCLIJSIONS 

Sixteen cows were depleted of their milk-producing factors on an  all-hap 
ration to determine the effect on milk production when part of the hay was re- 
placed with corn silage. An incr.ease occurred in 22 of 23 trials in the amount 
of FCM produced per polllid of TDN consumed x-hen the cows were fed corn 
silage. In  11 trials, FChZ increased even when the TDN intake was less during 
the silage-feeding periods than when 011 the all-hay ration. 

Corn fields were ranclomized just prior to ensiling in four different years, 
and the data indicate that each 100 Ib. of corn silage was equivalent to 22 to 
27 lb. of hay and contaiued from 13 to 17.4 lb. of corn grain, excluding the 
Eureka corn. 

No significant differences occurred in the per cent of butterfat in the milk 
or in the body weight of the cows when part of the hay was replaced with corn 
silage. 

Tlie data show conclusively that the grain in corn silage contributes the 
unidentified grain factor(s) which is needed to balance the TDN in roughage; 
therefore, corn silage should not be considered a true roughage, but a mixture 
of roughage and grain. 
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PAKTI'RIENT PARESIS. VlI .  A STIYDP O F  T H E  LEUCOCYTES 

O F  COWS W I T H  PARTURIENT PARESIS.' 

VEARL R. SJlITII .\sn \V. G .  JIERIIILI, 

I~cprtr!ntcnt of Dairy flrcxba!ttlr!/, r;-l~i~.rrxity of I I ' ~ . ~ ~ O ! I S ~ I ~ ,  Jfnf7i~o:t 

Radical changes have been shown to occur in  the levels of some of the 
chemical constituents of blood during parturient paresis (milk fever). Some 
of the body systems concerned with the maintenance of equilibrium are stimu- 
lated to greater activity by changes of the internal environment. A multitude 
of studies hare demonstrated that  the pituitary adrenocortical system increases 
the resistance of an animal to a vast number of stresses and plays a major role 
in maintaining homeostasis (7, 8). 

A relative lymphopenia (decrease in the per cent of lymphocytes) and an  
eosinopeaia (decrease in the total eosinophils) are morphological changes which 
invariably occur shortly after exposure to stress i n  the normal animal (7, 8). 
A previous study indicated that  parturition in dairy cattle produces a stress 
condition, as evidenced by the leucocyte response test (5). 

Garm (2, 3) concluded that  parturient paresis was a "disease of adapta- 
tion" after observation of changes in the hypophysis, adrenals and thyroid 
glands, and leucocytes of cows with parturient paresis. IIolcombe (4) postulated 
from a consideration of low excretion levels of urinary reducing corticoids and 
neutral steroids that  parturient paresis results from cortical exhaustion. 

Westermarck (11) administered ACTII to six cows with milk fever which 
had also received some form of calcium therapy. Three of the cows with pro- 
longed milk fever in which Ca therapy had been unsuccessful responded to the 
administration of ACTH. He concluded that symptoms of hypocorticoidism are 
evident in acute paresis which may be caused by inadequate amounts of ACTH. 
I n  prolonged paresis he observed symptoms of adrenal exhaustion, which were 
attri1:ntr.l to a hypersecretion of minrralocorticoids and a hypos~cretion of 
glucocorticoicls. 

Ward et  al. (9, 10) have made comprehensive studies, prepartal and post- 
partal, of the intake, excretion, and blood levels of some of the mineral elements 
associated with milk fever. They did not detect excretory changes of sufficient 
magnitude to indicate an  adrenal involvement. A study was made by Meyer 
and cov-orlrers (6) on the effect of pregnancy and lactation in rats on the for- 
mation of connective tissue and the permeability of knee joint synovial mem- 
branes. Pregnancy inhibited connective tissue formation and protected the 
synovialis against injury by injections of formaldehyde. These actions were 
postulated to be the effect of higher levels of glucocorticoids during pregnancy. 

This study was undertaken to determine whether milk fever produces a con- 
dition of stress as indicated by the leucocyte response test. 

Rcceired for publication February 10, 1954. 
' Pnblished with the approval of the Director of the Wisconsin Agricultural Experiment 

Station. Supported in part hy a grant from tho Research Committee of the Graduate School 
from fonds supplied by the Wisconsin Alumni Research Foundation. 
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EXPERIMENT.2L METHODS 

The cows used in this study were in the dairy hercl of the University of 
Wisconsin. All of the cows were Jerseys escept 40G, a Guernsey. An attempt 
was made to obtain blood samples from each cow 5 days prior to parturition 
in order to establish a ~i'epartnin level of lewocytes and glucose. ,Ilso, blood 
sa~nplcs mere ilralvn within a short t i~ne  prior and subsequent to calving. Ca1- 
ciuin determinations \\.ere n~acle on the blootl salnples taken prior to treatnlent 
for milk fever to rerifj- the observable symptoms of illilk fever. Treatment for 
milk fever \\-as pc~nerally not initiated until the cow was paralyzed to the 
extent that she was in a recumbent position and unable to rise. The time of 
treatment for each cow is indicated in the time column opposite "milk feverw 
or "relapse of milk fever" in the "remarks" column of Table 1. Treatment 
consisted of an intravenous injection of 250 ml. of calcium gluconate. 

Three co\vs, 40G, 485, and 455, were injected intramuscularly with 250 I.U. 
of ACT11 at 27, 22, and 17 hours, respectively, after treatment for milk fever. 
Blood samples were drawn a t  8-hour interrals for 24 hours after ACTH injec- 
tion, with the exceptioi~ of cow 455, fro111 which the second sample mas drawn 
14 hours after injection, a t  the time of a relapse. ACTH was admii~istered to 
determine whether the adrenal cortex was capable of responding to the stimulus 
of ACTH after parturition and milk fever. 

The leucocyte and blood sugar data were obtained by methods previonsi; 
describeii (5). Serum calcium was determined by the Clark-Collip method (1). 

RESULTS 

The results of the study are presentecl in Table 1. The response of the leuco- 
cytes and blood sugar to the stress of parturition is essentially the same as pre- 
viously reported (4). 

All of the cows except 405 and 485 exhibited an elevation in the total num- 
ber of lencocytrs in the blood drawn a t  time of treatment for milk fever. Also, 
there was a shift ill the ratio of lymphorytes ancl neutrophils as a result of a 
decrease of lymphocytes and an increase of neutrophils in the blood of all cows. 
The shift in ratio was not of sufficient magnitude to cause a crossover in the 
per cent of ly~nphocytes aiid neutrophils in cows 145, 405, 455, and 485. All 
cows except 40.J sho~vecl an eosiaopenia in the milk fever blood sample. Milk 
fever had no observable effect on the monocytes or basophils during the period 
of observation. In some cows the bloocl sugar appeared to be elevated in milk 
fever, but in others there mas no discernible change. The serum calcium was 
approximately half of the normal values. 

Five of the co\vs had relapses following the initial treatment for milk fever. 
I n  cows 75 and 555 the changes in the leucocytes resulting from the initial attack 
of milk fever hail not returned to normal when a relapse occurred. A shift 
from the normal ratios in the leucocytes was observed in the relapses, but the 
degree of shift was less than in the initial attack. In  cows 145 and 515 the 
relapses occurred after the leucocytes had returned within normal ranges. In 
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these two cases there was not much of a change in the leucocyte ratios, but the  
blood serum calcium was considerably below normal. ACTH was administered 
to cow 455 14 hours prior to a relapse. The shift in ratio of the neutrophils and 
leucocytes which occurred was probably tlie result of the ACTII aclniinistra- 
tion, for there had been practically no shift either a t  parturition or the initial 
attack of milk fever. Cows 40G and 485 responded to ACTII injection af ter  
parturition ant1 n~ i lk  fever by an increase in the per cent of neutrophils, a 
decrease in the per cent of lymphocytes, and an eosinopenia. 

DISCUSSION 

The results of this study indicate that slifficient stress is causecl by a ma- 
jority of cases of niilk fever to cause a hyperactivity of the adrenal cortes, a s  
indicated by the leucocyte response tclst. In  these 10 cases, there is a consid- 
erable variation in the degree of stress produced (and the increase in adreno- 
cortical secretions) as nieasurecl by changes in the blood constituents nnder 
observation. Two of the cows that relapsed into milk fever sho~ved a stress 
condition but the other two did ]lot. Typical symptoms of niilk fever were 
exhibited by both groups and scru~n calcilun levels were approsimately as low 
as other cases of milk fever in this study. Since the three co~vs ~vliivh were 
injected with ACTII showed a typical reaction, the lack of response ill the 
relapse cases niay be attributed to a subthreshold stimulus. The fact that a 
response to ACTII administration occurred indicates that the adrenal cortex 
was not exhausted. 

I t  is the opinion of the authors that tlie adrenal cortex is not i ~ ~ v o l r e d  in the 
physiological alterations causing the syiidro~nc associated with ~ni lk  fc.\-cr but 
rather responds to the stress condition procluveil by them. This increased aetiva- 
tion of the adrenal cortex is similar to that produced as a resnlt of response 
to many other drastic changes in the aninial's enriroiinient (stresses). From 
the known functions of the adrenal cortes. it  is ilnpossible to assign to it a 
specific role in correcting the n~etabolic tlisorders of milk fever. Ho\vcve~. this 
does not mean that atlrenocortical l~orinones arc unimportant in conditions of 
stress such as parturition and mill{ fever. 

A study mas madr of the reaction of the leucocytes to milk fever. The 
leucocyte reaction is similar to that obtained by an injection of ACTH. These 
resnlts indicate that the stress of Inilk fever causes an  increased secretion from 
the adrenal cortes. 

Tllc ailtllors wish to nckllowlcdge tllc trcllr~ieal assistance of Mrs. Nola Watts and Mrs. 
Sllirlry Davis 111 the esecrltion of this project. Tllr ACTII was supplied tllrougll the conrteqy 
of Dr. Irby Bunrling, The Arnlour Labor;~torics, Cl1ir:igo. 



LEUCOCYTES OF COWS W I T H  P A R T r R I E S T  P A R E S I S  975 

REFERENCES 

(1)  CLARK, E. P., .4ND COLLIP, J. B. A S t ~ l d y  of the Tisdall Method for  the Determination 
of Blood Serum Calcium with Suggested Modification. J. Biol. Cheni., 63: 461. 1925. 

(2) GARar, 0. Changes in the Blood, Adrenals, and Hypopliysis in  Bovine Partur ient  Paresis 
and Eclampsia. A Preliniinary Report. Aetn E~tdoerinol., 5: 413. 1950. 

(3) GARN, 0. Undersdkelser over Paresis puerperals 110s kn. Nordiska Veteriaurmotet, 6: 
288. 1951. 

(4) HOLCOMBE, R. B. The Excretion of Retlucing Cortieoids and Neutral Steroids in  the 
Crine of Cows with Parturient Paresis. Brtt. 1-et. J., 109: 359. 1953. 

(5)  MERRILI., W. G., asD S n r ~ ~ r r ,  VE.~RL R. A Coniparison of Sonle Cellular and  Cheniical 
Constituents of Blood a t  Time of Parturitioti and  af ter  Administration of Adreno- 
eorticotrophin. J .  LJnirlj Sri., 37: 546. 1954. 

(6) MEYER, R.  K., STITCKI, J. C., . ~ N D  AULSEBROOK, K. A. Effect of Pregnancy and  Lactation, 
on Granuloma Tissue Forniation and Joint  Permeability in  Rats. Proc. Sac. Expt l .  
Biol. Mcd., 84: 624. 1953. 

(7)  SAYERS, G. Adrenal C'ortex and Honieostasis. Ph!lsiol. Revs., 30: 241. 1950. 
(8) THORS, G. W., JENKINS, D., ASD LAIDLO\', J. C. The Adrenal Response to  Stress in  Man. 

Keernt Progr. IIorisonr Rrsenreh, 8: lil. 1953. 
( 9 )  WARD, G. M., BI,OSSER, T. H., A N D  A D ~ Y S ,  M. F .  The Relation of Prepartal  and Post- 

partal >lineral Ralances to  the Occurrence of Parturient Paresis in  Dairy Cows. J .  
Dairy Sci., 35: 587. 1953. 

(10) WARD, G. 3I., BI.OSSER, T. H., AXD ADAMS, 31. F. JIineral Balanres a t  Parturition a s  
Related to the Oeeurrence of Parturient Paresis in  Dairy Cows. Wash. Agr. Expt. 
Sta., Tech. Bull. 5. 1953. 

(11) WESTERXARCK, 11. W. Changes in the Minerals and Trace Elements a s  Well a s  i n  Protein 
Fractions ant1 in the Eosinopliil Count in the Blood of Cons During Paresis a n d  
Partus  af ter  ACTII Administration. Nord. re f . -Xed . ,  5: 609. 1953. 



T H E  YIELD AND PROTEIN CONTENT O F  SILAGE CORN AS 
INFLUENCED BY FERTILIZATION 

K. E. H.IRSHRARGEIZ, W. B. XEVESS, It. IV. TOTCHBERRT, 
A. L. IAANG, AsD G. H .  D r S G A S  

I ) r ~ ) ~ f l r t ~ ~ l r n t s  of A(lrono~~t!l antl 1)ail.y Scrr~rrc 
Uairrruit!l of Illinois, Urbn~ia  

The use of coniniercial fertilizers in the procluction of curl1 for grain is a 
ge11(11-all?- recognized nietliod of increasing yields. ])airy fanners who grow 
corn for silage or dry  forage wish to know ~vliet l~er or not the larger yield of 
grain brought about by fertilization is acco~npanierl by an incbrease in tlie yield 
of leaves and stalks and by an  enhanced protein content of the grain ancl the 
Icaf-stalk fraction of tlie forage. This paper reports a 5-year investigation 
which was designed to answer these c~nestions. A few representative reports of 
previous investigations of the effects of fertilization on thr  yield and composi- 
tion of corn antl corn forage are briefly reviewed herewith. 

Fertilization of soils that did not contain an  adequate supply of plant nn- 
trients in all cases increased the yieltl of corn forage or corn grain. I n  numer- 
ous instances investigators have I-eported (1, 2, 6, 6, 7, 8, 10, 12) a higher per- 
centage protein content in corn forage grown on fertilized plots than in corn 
forage grown on con~parable plots lacking fertilization. I n  some of these experi- 
ments (1, 8, 10, 12) the co~npositioll of the grain and stover was determined 
separately, with indications that fertilization had enhanced the percentage pro- 
tein content of both portions of the crop. A favorable effect of nitrogen fer- 
tilization on the protein content of corn grain was reported by several investi- 
gators (1, 3, 4, 8, Y ) ,  although in one illstance (11) the report showed a reduced 
protein content of the grain when the soil was treated with manure. Hamilton 
e t  al. (3) investigated the composition of corn grain grown on plots which had 
been under the same system of soil treatments for 70 years. They reported that  
"fertilization applied to the soil in these plots definitely increased the weight 
of the kernel, and the (percentage) content of protein, fat, and total phos- 
phorus." Whitson ct  01. (11) also found that the cropping system influenced 
the protein content of the corn crop. 

I n  several of the investigations mentioned above, the conclusions were based 
upon yields and analyses of mature grain and stover. The objective of the 
experiment reported in this paper was to cletermine the effect of soil fertiliza- 
tion upon the yield and conlposition of corn forage a t  the silage-harvest stage. 

EXPERIMENTAL 

During the first 3 years of the trials, the field used was one which had 
grolvn chiefly corn and alfalfa and had received frequent heavy applications 
of barnyard manure. The field used in the last two seasons was part  of a farm 

Received for publicatiot~ Fcbrunry 11, 1954. 
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which had been operated for many years under a cash-grain system, and the  
crop yields from i t  were relatively low. 

The corn was drilled in rows 40 in. apart. Each experimental block was 
247 ft. long and contained four rows of each of five hybrids, or a total of 20  
rows. The field was four blocks long by two blocks wide, and contained four 
replications of unfertilized and four replications of fertilized blocks. Fallow 
borders were maintained a t  sides and ends of the field. 

The rorn hybricls employed [Illinois Hybrids 206, 784, 972A-1, 2119(W), 
and C. S. Hybrid 131 hail been sho~vn by prerious inrestigations to  be adapted 
to east central Illinois for both silage and grain production. The order of 
planting the entries in the various blocks was randomized. 

Alternate blocks were treated a t  planting time with 200 lb/A of 8-8-8 fer- 
tilizer ancl were sidedressed a t  the last cultivation with 200 Ib/A of ammonium 
sulfate or  ammonium nitrate. 

Forage yields were measured by field-sampling harvests beginning shortly 
after the ears mere well formecl and continned at 7- to 10-day intervals for 3 
to 4 meeks. Shortly after the last field sampling, the remaining forage was 
harrested for the silo. In sampling the forage, every 35th plant in each of 
four rows of each entry was removed by hand cutting. A sample of one entry 
contained from 20 to 30 plants. The sample was weighed, the ears were husked 
and placed on drying racks, ant1 the rrsidual forage (leaves, stalks, and hnslrc;) 
was chopped and sub-samplecl for dry  matter determinations. After sereral 
weeks of air  drying, the ears were shelled, ancl dry-matter tests of grain and 
cobs were made. During the last 3 years of the study, the protein contents of 
both the grain and the leaf-stalk fraction were determined. In determining the 
effects of fertilizer application, arerage values of the fire hybrids tested were 
used as a basis for the summary table. The data obtained by salnpling the plots 
on a replicate basis were subjected to an analysis of rariance. 

RESULTS 

The yields of fresh forage changed but little throughout the duration of 
the sampling period. The percentage dry  matter content ant1 total yield of 
d ry  matter in the forage, however, increased progressirely during this period 
(Table 1) .  Yields varied fro111 .50 to 80C/r each year, indicating a strong seasonal 
influence. 

The yields of d ry  matter in forage from the fertilized blocks were larger 
than the yields fro111 the unfertilized blocks. In  the first 3 years fertilization 
caused an increase in forage yield (dry-matter basis) of about 870, but for 
the last 2 years on the lower fertility soil the increase was approximately 33%. 
The cliffereace in ear11 of the first 3 years was not significant, but in the last 2 
years, the difference was highly significant. I n  each season the par t  of the forage 
formed by ears increased rapidly during the 3 to 4 weeks during which sampling 
was clone. Fo r  this factor, the difference between harvest dates was highly sig- 
nificant, as was also the ilifference between hybrids. In only one of the fire 
seasons, holverer, was the effect of fertilization such that there was a marked 
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TABLE 1 
Yield per acre, ear content, and protrin conteirt of corn forage 

grown on ztnfertilized and fertilized land 

Unfertilized Fertilized 

Protein eontent Protein content 

Date of Fresh Dry Ear Leaf- Fresh Dry Ear Leaf; 
harvest matter matter contenta Grain\talkc matter matter contenta Grainb stalk 

(tons) (tons) ( % I  (%) I % )  (tons) (tons) (%) (%) (%) 
8/28/47 9.9 1.72 11.0 - - 10.8 1.89 11.8 - - 
9/ 4/47 9.7 1 0  25.3 - - 10.8 2.12 2 6 .  - - 
9/15/47 10.3 2.62 41.2 -- - 11.1 2 7  41.6 ---- - 
9/22/47 10.1 2.82 48.9 - - 10.9 3.00 47.8 - - 
8/16/48 18.8 3.11 22.9 - - 19.5 3.35 2 2  - - 
8/24/48 18.0 4.07 37.5 - - li1.5 4.28 36.1 - - 
8/31/48 17.1 4.61 48.5 - - 1 . 6  4.95 47.6 - - 
9 7/48 16.4 5.22 54.8 - -- 17.6 5.48 54.9 - - 

I 4 !  IG.9 3.311 26.4 13.31 7 .  19.8 4.01 2fi.O 13.4:) 6.99 
8/23/49 16.2 3.74 33.8 10.69 6.90 18.3 4.30 34.7 10.21 6.47 
8/30/49 16.0 4.35 48.X 9.56 5.411 18.4 5.00 40.8 9.44 5.42 

8/22/50 10.9 2.16 15.1 14.68 6.lX 1.5.3 2.96 00.7 15.06 8.42 
8/29/50 11.3 2.43 25.2 10.39 5.80 15.6 3.30 30.4 11.48 8.06 
9/ 5/50 11.2 2 .  33.1 8.63 5.64 13.8 3.68 39.3 9.89 7.61 
9/12/50 11.3 3.02 44.1 7.78 4.67 15.6 4.19 48.7 9.28 6.48 

8/21/51 1L.5 2.59 21.3 14.94 7.22 16.4 3.33 24.7 14.07 8.26 
S/2X/Rl 13.4 2 . 5  8!1.2 1 2 . 4  li.4h 18.2 7 3 . 2  11.!)1 7.30 
9 /  4/.51 13.5 3.43 43..5 10.14 6.111 l i .7  4 .  38.3 10.50 7.02 

Dry matter of ears as percentage of total dry matter of forage. 
" Sllelletl corn ; air-dry 11;lsis. 
' Lcnf-stn!k fr:~ction of forage, il~cluding I~usks; a i r - d r ~  l>nsis. 

and consistent difference between the treated and untreated blocks with respect 
to the part of the forage which consisted of ears. It should be pointed out that 
all of the seasons during which this experinlent was in progress were highly 
favorable to corn forage production. 

There was little change in the dry-matter yield of the leaf-stalk fraction 
during the 3 to 4 weeks of the sampling-harvest period. Fertilization, however, 
increased the yield of the leaf-stalk portion of the forage and for this factor 
the difference between the fertilized and unfertilized blocks in two seasons was 
significant and in two other seasons highly significant. 

Analyses of the shelled corn from the field-sampling harvests showed that 
a marked decline in protein content occurred clnring the 3- to 4-week sampling 
period. In  a few instances, the percentage protein content at  the last harvest 
was only one-half as high as at the first. Tn two of the three seasons during which 
protein determinations were made, the percentage protein content of the shelled 
corn from the unfertilized blocks was higher than that from the fertilized blocks. 
In  one season, the situation with respect to protein content was reversed. The 
difference between treatments in each of two seasons was not significant and 
in  another season, significant (Table 2). 

The percentage protein content of the leaf-stalk fraction of the forage from 
the unfertilized blocks was higher than that from the fertilized blocks in 1949 
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but in the following 2 years the percentage protein coilteilt of the leaf-stalk 
fraction from the l~~ifertilized blocks was not as high as that of the fertilized. 
I t  is probable that the application of fertilizer had a greater effect during the 
last 2 years because of low supplies of available plant nutrients ill the field 
employed during the last 2 pears of the trials. 

Under the co~iditioiis of these trials, the applicatioli of coiuiiiercial fertilizers 
to soils for the production of corn forage resulted l n )  ill gains in tonilage of 
forage as represented by both ear aiid leaf-stalk fractio~is; ( b )  ill little or no 
chaage in the proportion of the forage which co~isisted of ears; ( c )  in little 
change in the protein co~lteilt of the gvaiil (shelled corn) except as influenced 
by season; and ((7) in ail enhaaced protein conteilt of the leaf-stalk fraction of 
the forage whea the crop was grown on soils lo\\- ill a~ai lable  plant food. 

The courtesy of the Coke Oven Ammonia Research Bureau, Ine., the >lid\\.est Soil Improve- 
ment Committee, and the Spencer Chemical Company in furnishing the commercial fertilizer 
ancl a portion of the funds used in this investigation is gratefully acknolvledged. The authors 
are also indebted to Dorothy Dillon, assistant in Dairy Scienee, and F. E. Walker, student 
assistant in Dairy Science, for aid in computing the analyses of variance. 
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ANTIBIOTICS I N  DAIRY CATTLE NUTRITION. 
IV. COMPARATIVE EFFECTS O F  DIFFERENT LEVELS O F  CRYSTAL- 
LINE AUREOMYCIN' AND A CRUDE AUREOMYCIN FER.MENTATION 

PRODUCT (AUROFAC 2A) ON T H E  GROWTH AND 
WELL-BEING O F  YOUNG DAIRY CBLVES * 

E. E. BARTLEY, F. C. FOUNTAINE, F. W. ATKESOS, a m  H. C. FRYER 
Dairy Husbandry Department and Stati8tical I,aboralor!l 

Kansas Agriculttiral Experiment Station 
Manhattan 

Several investigators have shown that feeding aureolnycin to young calves 
exerts a favorable influence on growth and well-being (reviewed by Bartley 
et al. 1, 2). I n  those experiments the source of the antibiotic has been either 
a pure crystalline aureomycin salt or  aureomycin contained in  fermentation 
residues. The crude anreomycin ferlnentation residues or products probably 
contain, in addition to known amounts of aureomycin and vitamin B,,, other 
sitbstances that  coultl influence calf growth. The esperiment reported herein 
was initiated to compare the effects of pure crystalline aureoniycin HC1 on the 
growth and well-being of young clairy calves with an  equivalent intake of aureo- 
mycin in the for111 of a crude aureoniycin fer~nentation proclnct (Anrofac 2A). 

EXPERIMENT.4L PROCEDURE 

I n  an esperilnent reported previously (2) ,  i t  \\.as found that calres receiving 
Lederle's Aurofac by capsule from birth in amounts calculatecl to supply 45 mg. 
of aureomycin daily for each 100 Ib. of body weight, grew a t  a significantly 
faster rate from birth to 25 weeks than calves receiving Aurofac in amounts 
calculatecl to supply 13 mg. of anreon~yc.il~ daily for each 100 lb. weight. 
Therefore, in the esperinient reported herein, one group of calves was fed 
Lederle's Aurofac 2A in amounts calculated to supply 45 mg. of anreomycin 
daily, while a second group received 45 mg. of pure crystalline aureomycin HCl  
daily. X third group received 90 mg. of pure crystalline aureomycin HC1 daily, 
m-hile a fourth group of calves was fed no aureomycin and served as a control. 
,411 feeding lcl-els of a~ireomycil~ are quoted on a 100-lb. body weight basis. 
The aureomycin was administered orally once claily by capsule. 

Thirty-two female calves of four breeds (Ayrshire, Guernsey, Holstein, and  
Jersey) were used. A randomized block design was employecl. Four animals 

Reeeired for publication February 12, 1954. 

'The trademark of Leilerle Laboratories Dir., ,4nleriean Cyananlid Co., Pearl River, N. Y., 
for the antibiotic chlortetracycline. 

Supported in part by a grant from Lederlc Laboratories. Contribution No. 226, Dept. of 
Dairy Husbandry, and S o .  13, Statistical Laboratory, Kansas Agricultural Experiment Station, 
Manhattan. 
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of one breed constituted a block. The animals in a block were randomized among 
the four treatments. Each block was replicated once, making eight calves in 
each treatment group. 

All calves mere born in  the Kansas State College dairy herd. They mere 
started on experiment a t  birth and continued until 25 weeks of age. The method 
of feecling and management was similar to that described in a previous paper 
(2 ) .  The daily grain intakes were limited to 4 lb. for Jerseys and Guernseys; 
4y2 lb. for Ayrshires; and 5 lb. for Holsteins. 

RESULTS AXD DlSCUSSIOX 

The amount of sickness encountered in this experiment was slight and was 
similar in incidence to that reported in a previous paper (2) .  Diarrhea, pneu- 
monia, and other, undiagnosecl, infections, when accompanied by a fever and 
requiring medication, were classified as severe. Infections of a slight nature 
not accompanied by a fever mere classified as slight. The designation of medium 
was given to infections that  could not readily be classified as slight or severe. 
The control calves had a moderate amount of infection during the experiment. 
The infections were classified as three severe, three metlium, and six slight. One 
calf ~v i th  a severe infection died. The calves receiving Aurofac 2A had one 
severe infection, two medium, and three slight. Those receiving 45 mg. of pure 
aureomycin had no severe infections, two mediu~n, and two slight. Those receiv- 
ing 90 mg. of pure aureomycin had no severe infections, two mecliu~n, and two 
slight. Since the calves in the three groups receiving aureolnycin had a lower 
incidence of infection than the calves in the control group, it would appear 
that aureomycin had solne influence in controlling the types of infections occur- 
ring in the environment of this experiment. This agrees with two previous 
experiments (1, 2) conducted a t  this station. Recause of the low incidence of 
infection in all three groups receiving aureomycin, i t  is difficult to compare the 
effectiveness of pure aureo~nycin with Aurofac 2A in controlling calf infection. 
However, the limited data indicated little difference in incidence of infection 
to be ascribed to antibiotic source. 

From birth to 25 weeks of age, the weight gains made by the three groups 
of calves that received aureomycin were superior to the gains made by the 
control animals (Figure 1). After the relatively slow growth rate during ap- 
proxilnately the first 4 weeks after birth, tlie graph of weelily growth for each 
group was essentially linear. -1 statistical analysis, employing the regression 
coefficient b as the estimate of growth rate, revealed that all groups of calves 
receiving aureolnycin grew a t  a significantly faster rate from birth to 25 weeks 
than the control group of calves in the same period (Table 1) .  There were non- 
significant differences between the group of calves receiring 45 mg. of pure 
aureolnycin and the group receiving 45 mg. of anreomycin from Aurofac. Also, 
there were nonsignificant tliffrrences between the latter grollp of calves alld 
those receiving 90 mg. of pure aureomycin. IIolvever, tlie difference between 
the calves receiving -15 mq. of pure aureomycin and those receiving 90 mg. mas 
statistically significant. Although the 45 mg. level of aureomycin from Aurofac 
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- 45MG. CRYSTALLINE AUREOMYCIN 

WEEKS OF AGE 
FIG. 1. Comparative growth response of two groups of rnlves rccei\-illg either 45 or DO mg. 

of pure aureomycin IICl daily per 100 Ib. body weight, of one grool, receiving 43 mg. of aureo- 
rnyein from Aurofac 2A daily per 100 lb. weight, a11i1 of control cnlrcs. 

produces a 7, which is slightly smaller than that for the 45 mg. level of pure 
aureonlycin (Table I) ,  the growth curve for the group of calres receiving 45 mg. 
of aureomycin from Aurofac (Figure l j  is above all tlie other growth curves 
froin birth to 19 weeks of age. The growth curve of the group of calves receiv- 
ing 45 ing. of pure aureomycin lags behind all the other groxvth curves, except 
the control group, during the period from birth to 17 weeks of age and especially 
froin 8 to 14 weeks, inclusive. From 20-25 weeks, inclnsire. the growth curve 
for the group of calves receiving 45 mg. of pure aureomycin is above the other 
growth curves. I t  is this acceleration in growth fo l lo~~ing  a prerious lag that 
produces a large 7, for the calves receiving 45 ing. of pure aureomycia. To check 
this, an analysis of variance of the mean weights a t  13 weeks of age was made. 
The analysis shows that the group of calres receiving 43 mg. of aureomycin 
from Aurofac had a mean weight significantly greater than the mean weight 
of the group of calves receiving 45 mg. of pure aureomycin. 

Since there were some indications that the effects of the treat~nents differed 
during the first and second halves of the trial, the data were further analyzed 
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by ages of calves fro111 birth to 12 weeks and from 13 to 25 weeks. From birth 
to 12 weeks, the growth rates of the three groups of calves receiving aureomycin 
were definitely superior to the growth rate of the control calves. Calves receiv- 
ing  45 mg. of aureomycin from Aurofac were somewhat superior in growth 
rate to those receiving the two other aureomycin treatments, although the dif- 
ference between the calves receiving 45 mg. of aureomycin from Aurofac and 
those receiving 90 mg. of pure aureomycin was not quite sufficient to be statis- 
tically significant. During this period the growth rate of the group of calves 
receiving 45 mg. of aureomycin from Aurofac was significantly greater than 
the growth rate of the calves receiving 45 mg. of pure aureomycin. 

From 13 to 2.5 weeks, the three groups of calves receiving aureomycin were 
also definitely superior in growth rate to the control calves. The growth rate 
of the calves receiving 45 mg. of pure aureomycin was significantly (P < 0.001) 
greater than the growth rates resulting from each of the other treatments. The 
calves in the groups receiving 90 mg. of pure aureomycin were not significantly 
different in grolvth rate from those receiving 45 mg. of aureomycin from Aurofac. 

I n  an attempt to explain the superior growth response during the first 12 
weeks of life resulting from the feeding of 45 mp. of aureomycin from Aurofac, 
i t  may be postulated that there is a factor(s) in the crude fermentation product 
which is not present in pure aureomycin and which benefits calves until rumen 
synthesis provides this factor(s). Usually by 12 weeks of age a calf that  has' 
been consuming hay and grain has what might be considered a functional rumen. 
If  the above postulate is correct, it  would be expected that beyond 12 weeks of 
age the growth response to 45 mg. of pure aureomycin from Aurofac and 45 mg. 
of pure aureomycin would be similar, all other factors being equal. However, 
from 13 to 25 weeks the calves receiving 45 mg. of pure aureomycin grew a t  a 
faster rate than the calves receiving Aurofac. A3 explained above, this could 
be the result of an  acceleration in growth following a previous lag from birth 
to 12 weeks of age of the calves receiving 45 mg. of pure aureomycin. 

When Aurofac and pure aureomycin are compared over a feeding period 
from birth to 25 weeks of age, there appears to be no difference in the growth 
of calves due to differences in antibiotic source. However, i t  should be empha- 
sized that  the most critical period of a calf's life is the first few weeks and 
that i t  was in this period that  the crude fermentation product was found to be 
superior to pure aureomycin. 

I n  the previously-reported experinlent (2) a level of 15 mg. of aureomycin 
per 100 lb. body weight was compared with a level of 45 mg. Aureomyein was 
ad~ninistered orally by capsule once daily. It was noted that Holstein calves 
receiving aureo~nycin a t  the 45 mg. level grew as rapidly from 1 to 10 weeks 
as those receiving 15 mg., and both groups receiving aureomycin grew a t  a 
faster rate than the control calves. However, after 10 weeks the calves receiving 
45 mg. of aureomycin grew a t  approximately the same rate as the control calves 
~vhile those receiving 15 mg. grew a t  a faster rate than the control calves. I n  the 
Jersey breed the 45 mg. level of feeding produced a greater growth response than 
the 15 mg. level during the whole experiment. It was conjectured that since 
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Holsteins received considerably more aureomycin per calf than did Jerseys, 45 
mg. for each 100 Ib. of meight is an  excessive intake for Holsteins after 10 
weeks of age and lnay in some may interfere with rumen function. 

The results of the present experilllent and that previously reported (2) and 
discnssetl abore seem to indicate that high levels of aureoniycin feeding are of 
greater benefit than lo\v levels during the first few weeks of life and that  as a 
calf becomes older and more dependent upon its rumen the level of aureomycin 
feeding should be reduced to obtain a maximum growth response. It would 
appear that  the best levels to use would be 45 mg. of aureomycin per 100 lb. 
body weight daily froill birth to 12 weeks of age and 15 mg. of aureomycin per 
100 Ib. body weight fro111 13 to 25 \ireeks of age. There seems to be no advan- 
tage in increasing the level of feeding from 45 mg. to 90 mg. during the first 
12 weeks of life. These suggestions may not apply under all conditions, espe- 
cially if a large incidence of infection prevails during approximately the first 
12 weeks of life. Under such circumstances higher levels of aureomycin feeding 
than those suggested may be neecled to produce a response during the first few 
weeks of life. 

TABLE 3 
Effect of ptrre anrrom?~cin and Aurofac on fecr7 intake anc7 efficiency of 

gain of calves froin 1 through 16 ?ccePa of age 

Ar,  wrrkly intake/calf 
Amt. aureomyein /100 Ih. body wt. Digestihlc 

fed/100 1b. S o .  of TDN '/lb protein" 
wt. daily Source calves Skimmilk Hay Grain ~ a i n  /Ib eain 

None 
(control) 

(lb.) (lb.) (16.) Ub.) (Eb.1 

45 nig. Aurofac !?A 8 43.3 5.8 11.7 
2.28-~ 0.45-I 

45 mg. pure 8 44.9 7.0 8.8 2.22- ns 0.47- ns 
aureomycin I I 

90 mg. pure 8 43.8 5.8 11.4 9.3'7-1 0.46-1 
aureomrcin 

'Calculated from Morrison's (3) tahlcs using the following values: whole milk, 16.3yG; 
skimmilk, 8.770; grain (equal parts by weight of corn and oats), 75.1%; alfalfa hay, 50.3$/0. 

Calculated from Morrison's (3) tables using the following values: whole milk, 3.3TO; 
skimmilk, 3.4%; grain, 8.0q0 ; alfalfa hay, 10.5%. 
i* = Difference significant a t  the 1q0 level. 
= Difference significant a t  the 570 level. 

ns = Difference not significant. 

The effects of the different treatnlents on the average weekly consumption 
of skimmilk, hay, ant1 grain are sliolvn in Table 2. The feed intakes were studied 
for the period from 1 to 16 weeks, inclusive. For  purposes of comparison, the 
intakes are expressed on an  equal body weight basis, computed by determining 
the geometric mean weight for each calf and using i t  to convert the average 
weekly feed intake to a 100-lb. body meight basis. An  analysis of variance of 
these data showed that  there were no significant differences among the groups 
in skimmilk, hay, and grain consumption. The whole milk intake was not 
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analyzed. The three groups of calves receiving aureomycin used significantly 
less total digestible nutrients and digestible protein per potuid of gain than 
the control calves. The differences among the various aureomycin treatments 
were not significant. I n  two previous experiments ( 1 .  2 )  conclucted at  this 
station, calves receiving aureo~nycin made more efficient gains than the control 
calves. These differences were not statistically significant because of the large 
amount of calf-to-calf variation. Ho\vever, it is ~vortli noting that in three 
consecutive experiments there has been some tendency for anreomycin-fed 
calres to make more efficient gains than control calves. 

SUMMARY 

This experiment was initiated to compare the effects of pnre crystalline 
aureo~nyci~~ IlCl and a crude aureo~nycin fermentatio~~ protluct (Aurofac 2A)  
on the gro~vth and well-being of young dairy calves. 

Employing a randomized block design, 32 fe~iiale calres of four breeds were 
divided into four groups. Calves in one group receiced Lederle's Aurofac 2A 
in a~nounts calculated to supply 45 mg. of aureomycin daily for each 100 Ib. of 
calf weight, and a second group received 45 mg. of pure aureomycin HC1. A 
third group received 90 mg. of pure aureomycin HCl, ancl a fourth group re- 
ceived no aureomycin and served as a control. 

The calves in the three groups receiving aureomycin llacl a lower incidence 
of infection than the calves in the control group. No difcrmce in incidenc.c. of 
infection resulting from the difference in antibiotic source mas observed. 

From birth to 12 weeks the growth rates of the three groups of calves receiv- 
ing aureo~nycin were significantly greater than that of the control calres. The 
growth rate of the calves receiving 45 mg. of aureonlycin from Aurofac was 
significantly greater than that of the calves receiving 45 nig. of pnre aureo- 
mycin and greater, though not significantly, than that of the calves receiving 
90 mg. of pure aureomycin. 

From 13 to 25 weeks the growth rate of the three groups of calves receiving 
aureomycin was also significantly greater than that of the control calves. The 
growth rate of the calves receiving 45 mg. of pure aureomj-cin was significantly 
(P < 0.001) greater than the growth rate resulting fro111 all other treatments. 
The growths of the calres in the groups receiving 90 mg. of pure aurcomyc.in and 
45 mg. of anreomycin from Aurofac were not significantly different during this 
period. 

From birth to 25 weeks of age the growth rate of calves receiving 45 mg. of 
aureomycin from Aurofac was not significantly different from that of calves 
receiving 45 mg. of pure aureomycin. Furthermore, there appeared to be no 
advantage in the use of 90 mg. of pure aureomycin because the growth rate of 
calves receiving 90 mg. was significantly lower than that of the calves given 
45 mg. of pure aureomycin. 

Feed intakes and efficiency of gains were studied for the first 16 weeks of 
the experiment. An analysis of variance of the feed consumption data showed 
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that there were no sig~iificant differences among the groups in skinimilk, hay, 
and grain consumption. The three groups of calves receiving aureomycin used 
significantly less total digestible nutrients ancl digestible protein per pound of 
gain than the control calves. The differences among the aureomycin treatments 
were not significant. 
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PROCEEDINGS O F  T H E  FORTY-NISTH A%SSUAL MEETISG 

O F  

TIIE AJIERICAN DAIRY SCIESCE ASSOCIATION 

P. R. ELLSIVORTH, Secretary-Treasurer 

The A~ueriean Dairy Science Association met 
for  its opening session in Schwah Auditoriu~li, 
Pennsylvania State University, State College. 
Followinp the singing of the Kational Anthem, 
the invocation, and an address of wclco~ne hy 
Dean Lyti~an Jackson of the Pennsylvania 
State L-niversity College of Agriculture, D. V. 
Josephson, presiding officer, introduced Presi- 
dent TI-. T. Price, who gave the following 
address : 

IT'S YOUR ASSOCIATIOX 

Dcan Lyman Jackson, we thank you, Sir, for  
your friendly greetings. 3Ienihers of the Amer- 
ican Dairy Science Association are most happy 
to he here a t  Pennsylvania State University 
fo r  our 49th Annual Meeting. 

TTe are grateful for  the warmth of your 
welco~ne; for  the careful planning of your fac- 

ulty, and for the hard 
work of all the folks 

Walter V. Price 

here a t  State College 
who are ~naking this 
~nct.ting possible. 

The events of this 
neelr a t  State College 
bring to a clinlax the 
first half century of 
propress of the Ameri- 
can Dairy Science As- 
sociation. 

It's a privilege to 
talk to vou todav. We 

haven't setw ~ttuvh of each other since 1952 
when yon effectively li~nited Iny conversatio~~s 
a t  our sessions to the hard\vorking IIICII 011 your 
Executive Enard. So I speak now in par t  fo r  
them and in par t  for the 177 co~~~ln i t t ee  meln- 
hers n-110 work for you in almost complete oh- 
scurity. TI1c.y do have their rewards-they 
enjoy the cooperative effort, the spirit of team- 
work, the pc.rsonal friendships fornled, and 
the pride of serving a g r m t  and respected 
Association. 

Secretor!/-trensttrer. I all1 personally sorry 
to announce that this is the last year of e~ni-  
nent service for  our secretary-treasurer, Perry  
R. Ellsworth. I n  March of this year, Mr. Ells- 
worth told me he had decided to join the staff 
of the Milk Industry Foundation. H e  wrote- 
"1 leave . . . with deep regret. My associa- 

tions have heen 111o~t cordial throughout the 
past s i s  years, and I shall never he ahle to re- 
pay the organization and its officers, both past 
and present, for  the inraluahle experience I 
have gained. My sincere hope is that I have 
executed the job assigned in a satisfactory 
manner in the years past." You may want to 
tell Perry Ellsn-orth personally that his efforts 
hare heen sincerely appreciated hy all of us. 
H e  took over the work a t  a difficult time. He 
has done a man-sized job in handling these re- 
sponsibilities. Later, I an1 sure, you'll want to 
take some official action to express your 
sentiments. 

Tour  E:+ecutive Board is considering several 
courses of action. One is to appoint a new 
secretary-treasurer to carry on as in the past. 
Another is to reduce the responsibilities of 
secretary-treasurer by employing professional 
services to handle advertising and subscription 
duties. The rolun~e of our husiness operations 
a t  this time may justify the employn~ent of a 
full-time manager with his own office. The de- 
cision \\-ill develop as we learn the facts of 
each possibility. \Ye will keep you informed. 

The scope of your activities, interests and 
problems increases year by year. Nearly two 
years ago I had decided that I wanted to talk 
with you ahout tl1er11 today. It's your associa- 
tion! Most of your activities and prohlems 
originate in the declared objectives of your 
constitution. You retlirmher the main points- 
stimulate research-improve teaching and ex- 
tension  neth hods - cooperate hy educational 
n~cthods to advance the welfare of industry- 
and to puhlish results of scientific work in the 
Jolt rvivl of I)trir,tl Srir#ice. 

Cowntitttlio~i. A few- years ago Past-Presi- 
dent Bendisen hegan to nlodernize your consti- 
tution. This year E. L. Jack, I. IT. Rupel, and 
Earl  IITearer finished their study of it and reg- 
istered their approval. The revision will he 
submitted to you. I n  its new form the consti- 
tution finally catches u p  with your wishes, es- 
pecially in respect to the Jo~trnnl  of Dairy 
Scirwce. 

Tlrr izrrc. .Jot tr~~nl.  The Jottriznl alone might 
provide inspiration for our entire discussion. 
Tour original papers have made the Jo?irfial a 
leading publication in the field of dairy science. 
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The new popular section is attracting many 
new readers and apparently pleasing old ones. 
For the first time, the Joziri~al is bringing to 
you each month the varied editorial opinions 
of leaders. These editorials and "Letters to the 
Editor" provide a new foruin for open discua- 
sion. Don't expect to find unanimity of opin- 
ion in these free discussions. You will find ex- 
pressions of deep concern and honest attempts 
to clarify the issues of the day. We salute 
these efforts in the search for truth. Recently 
in this section of the Jolrrnal you have seen de- 
scriptions of new analytical procedures and 
brief technical notes. This promises to be a 
valuable  neth hod of publishing brief scientific 
communications. 

The section of abstracts has been undergoing 
a series of changes in for111 and content to 
make it confor~n more closely with your ex- 
pressed desires and needs. Through the Jozrr- 
nal of L)air!y Science you are serving your fel- 
low members and industry. 

A ~noment ago I used the term "free" dis- 
cussions. That was purely a figure of speech. 
To print our original articles costs about five 
cents a u-ord; words in the popular section are 
a little less expensivethere are more on each 
page. But this leads us quite naturally to the 
knotty problen~ of "making ends meet." 

Money. Your Association had an income in 
1953 of approxi~nately $43,000 -a 14% in- 
crease in income over 1952. Members. sub- 
scribers, and student affiliates paid 65% of the 
total; advertising contributed 16%. Expenses 
in 1953 approximated $47,000, or an increase 
of 35% over 1952. Printing the Jottrnal took 
64% of the total; editorial costs, 13% and 
secretarial services, 13%. 

You have already estimated our loss per 
member at about $2. You won't be surprised 
to know that this has happened before in our 
49-year history. While this is the tin~e for 
your business managers-the Executive Board 
-to be concerned, renie~nher that your Associ- 
ation at  the end of 1953 had a net worth of 
$28,000. That is an unusual situation for co111- 
parable associations. 

Balancing the budget is essential. Develop- 
ing the objectives of this Association is the 
reason for our being. Can we accomplish both? 
Let's think first ahout boitr)tal ~nanage~nent. 

Jozcrnal mawagemeat. Scientific journals per- 
fonn the primary objective of every research 
project. If scientists should bury their find- 
ings in a notebook, how could research be justi- 
fied? Research is not co~npleted until it is 
published. The scientific journal is the most 
powerful equipment at  the coninland of the 

scientist. There has been a huge increase in 
volume of scientific material published in all 
journals. Costs of publishing have increased 
even faster than volutne. More people are do- 
ing research; more money from inany sources 
is being spent in research work. 

Fro111 the h'ational Science Foundation 
comes a survey on management prohle~ns of 
scientific journals. You should read this mate- 
rial and the series of papers on scientific jour- 
nals in Science 119: 357-9, and 589-39. 1954. 
The Foundation survey shows that me~nbership 
dues provided generally over 45% of the sup- 
port for publications the size of our Journal. 
Our ~ne~nbership dues gave us 36% of our in- 
conle in 1953. Advertising revenues contrib- 
uted 14% in all journals; our advertising gave 
us 169; of our income in 1953. Financial 
problems of these journals were reported as  
"critical" for S O I I I ~  and of "serious concern" 
for all. 

Shorter articles by authors might help the 
situation according to some suggestions. Con- 
solidation of journal enterprises offers some 
possible economies. Additional support from 
advertising might provide relief. The survey 
showed that the journal with small circulation 
is handicapped in this field. Our circulation 
falls in that class. Other sources of income 
were proposed by the rugged individualists- 
higher su1)scription rates, higher reprint  
charges, page charges for publication, more 
pro~notio~~nl efforts. Individualists who weren't 
quite so rugged were in the minority; they 
hoped for support from a society, frorn a foun- 
dation, f r o ~ n  the government, or fro111 industry. 

You will be interested to know that the mem- 
bers of your Board of Directors are still 
rugged individualists. 

So much for the survey of the National Sci- 
ence Foundation. Let's consider for a moment 
the possibility of increasing sales of advertis- 
ing space in the Jotcrnal of Dairy Science. Sale 
of advertising space in the Jozcrnal is one of 
the perplexing problenis now confronting your 
.7ournal AIanagement Committee. Advertising 
in the Jorrrnal now provides 16% of our in- 
come. I t  is exceeded only by revenues from 
~ne~nhership dues and subscriptions. Potential 
sales of advertising space depend upon the 
editorial content of a journal, upon its influ- 
ence with subscribers and with industry, upon 
its physical appearance, and upon its volume 
of circulation. Actual sales of advertising 
space depend upon sales effort. Our secretary- 
treasurer in years past has been largely re- 
sponsible for selling advertising space. He 
has been aided at  tinies by the editor and occa- 
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sionally by other members. These men have 
always regarded thetnselves as amateurs in a 
highly co~npetitive and professional game. 

We have heen investigating the possibilities 
of engaging profe.ssiona1 servires. \tre are try- 
ing to weigh such fnet4 ah relation hetween ad- 
vertising revenues and such things as dimen- 
sions of the Jn?trnctl, the mechanics and costs 
of publication, flexibility of page arrangement, 
reader appeal, and total circulation. 

Cooperation. Let's consider now the activi- 
ties of our Association that tend to fulfill that  
objective of our con.ititution which mentions 
"cooperation." Your officers and committee 
members know that the spirit is willing--even 
though the checking account is sometimes weak. 

L a d  fall we received a letter from a lnan 
who is noted, among other things, for  his in- 
terests and achievements in the fields of co- 
operation. Secretary of Agriculture, Ezra T. 
Benson, asked the Association fo r  suggestions 
to strengthen American agriculture through 
research and education. After talking over 
methods with Director N. N. Allen, and after 
testing them on our colleagues a t  Wisconsin, 
we put the problem u p  to you as individuals. 
You responded by submitting nearly 400 proj- 
ects in research, extension, and education. Con- 
gratulations and thank you! 

Last year you heard an exrellent report on 
the work of the National Research Council by 
your representative, W. E. Icrauss. H e  recom- 
mended that we beconte an  associate of the 
American Institute of Biological Sciences, 
which is sponsored hy the Council. This was 
done. This year Dr. Krauss reeonnnends that 
we continue close relations with the National 
Research Council when the importance of the 
biological sciences seems dwarfed a t  the mo- 
ment by the stature of the physical sciences. 

Your  Association cooperates with many 
other organizations. This is possible only hy 
the cheerful, self-sacrificing efforts of certain 
ones of your fellow memhers. Truly, I say to 
you, they have their rewards-but they arc not 
of this ~vorld's goods. I should like to recog- 
nize some of these cooperative ventures. 

The Dnir!jtclidc Coordinating Committee on 
N?rtrition Resenrch. your representatives, R. 
G. Hansen and J. D. Ingle, are working with 
officials of leading dairy associations and the 
Xational Dairy Council. Their objectives are 
to make better use of scientific information on 
huntati nutrition and the nutritive value of 
dairy products; to encourage research efforts 
in these fields; and there are others. 

The Dairy Remembrance Ftcnd, Znc. Your 
representative is D. V. Josephson, who may 

help in the alloc*ation of funds for research 
and the welfare of the dairy industry. 

I'rtblir H m l t h  Serrice atad Food S~nzitation 
A d r i ~ o r y  Ronrd. I]*. N. Roberts is your first 
rt~presentatire to be appointed to this board. 
The opinions he has advanced during his brief 
service indicate that we are fortunate to have 
a voice speaking for us with such an  under- 
standing of industry, science, and the public 
welfare. TVe agree with Surgeon General 
Leonard A. Scheele that this closer relation- 
ship hetween the Public Health Service and the 
Association s l~o~l ld  he tiiut~ially advantageous. 

Corn?trittcr on C o o p o n t i o ~ ~  with Rrgrrlatory 
Agencies. A. C .  Dahlberg, J. T. Miles, and W. 
JI. Roberts have some knotty proble~iis in 
properly evaluating conditions for high quality 
milk production. 

Comnrittre on Into.-Societ!/ Cooperation. L. 
A. Moore is your representative. This may de- 
velop into an  Institute of Agricultural Sci- 
ences co~nparablc to the An~crican Institute of 
RiologiraI Sciencr~. 

Pirblir R e l n t i o t ~ s .  Let's consider another 
phrase in our aonstitution-that of "advancing 
the general welfare of the dairy industry." I n  
line with the spirit of service, your Executive 
Board has muwd to be created a connnittee on 
Public Relation4 under the leadership of I. A. 
Goulcl. Working with him are F. J. Arnold, 
H. A. Renclixen, R. E. Frost, H. B. Hmder- 
son. and G. E. Holm. These men propose a 
poliey and progratn of public relations to 
strengthen our Association. They want to em- 
phasize cooperation with industry, itnprove- 
ment of teaching ~nethods, education of new 
leaders, and dissemination and use of scientific 
information. They suggest that each member 
can enjoy more fully the responsibilities, ac- 
tivities, and interests of tlie Association if he is 
cotnpletely infortned on its policies and prac- 
tices. The nltin~ate goal is greater participa- 
tion in annual ~iieetings, better internal com- 
munication, written instructions for  officers 
and committees, and ltiaximurn utilization of 
cotntnittec studies. 

When the proposals of this committee are 
presented a t  our business n~ecting we reeom- 
Illend vigorous discussion. Get all the facts, by 
question* or  dehate; if you do, you will prob- 
ably approve the committee's work. Activation 
of such a program requires careful planning. 
Sucressful accotnplishtncnt depends, as always, 
on the efforts of members with a concern. 

Stttdent Afiliates. The activation of a n  im- 
proved public relations program might well be- 
gin with student affiliates. Our student affili- 
ates are organized in 36 branches with 301 
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members. The Jottrnal is offered to affiliates 
for $5. I f  the J o ~ t m a l  is a par t  of his educa- 
tional program, we believe the student tends to 
enter Inore easily into full membership after 
graduation. Our Committee on Student -4ffili- 
ates with Chairman E. L. Thomas is trying 
further to increase this tendency by publishing 
a student "letter." 

Recrttitiitg of sttcdcats. Attracting student 
affiliates and future leaders should logically 
begin a t  the high school level. I have looked 
with envy a t  student programs of some sec- 
tions of the American Chemical Society. Har-  
vey R. Russcll (Chem. 4 Eng. Ne~cis, 31 : 3358, 
1953) advocates cooperation of the chemist 
with educational institutions in his local corn- 
munity. If  we followed Russell's suggestions 
we would provide or  share experiences with 
students and teachers and we would explain 
our work and tell the need for replaee~nents in 
all fields of dairying. His  program gives de- 
tailed methods for actions. Examine it, if you 
want to know how you can become a committee 
of one to attract new leaders to this field of 
work. 

You ham all noticed the self-critical, ana- 
lytical editorials on student problems and ca- 
reers that have been rumbling ominously in the 
Jotcrnal for the past 9 months. Does that 9 
months period siiggest to you that we ought to 
be looking for  action of some sort a t  this time? 

Industry might reexamine its policies of hir- 
ing, indoctrinating, and using its college re- 
cruits. I t  might offer summer jobs for  pay 
that would approximate student earnings on a 
road gang. Industry might sponsor club activ- 
ities and publications, as some concerns did 
this year for  the Virginia Tech. chapter of 
A.D.S.A. 

I n  this area of student encouragement we 
have the notable cooperation of the Dairy In-  
dustries Supply Association. The Student  
Judging Contests are soundly conceived in 
purpose and action. Again, we might point to 
the awards program of the Ralston-Puriua 
Company. These awards offer strong incentives 
to young men interested in scientific work a t  
the graduate student level. We welconre and 
acelai~n such progranls. 

Universities might reexanline curricula in 
cooperation with industry. This leads to events 
like "Dairy Tech Career Day" a t  Ohio State 
University. 

H. P. Davis of our Curriculu~n Committee 
says, "If the American Dairy Science Associa- 
tion is to maintain its rightful leadership in 
the dairy industry, it must take the lead in 
helping to guide educational policy." 

Sometimes the teaching of dairy science has 
less glan~our, if not less reward, than research 
work. I s  i t  possible that we need to inspire 
more interest in teaching by some show of 
tangihle approval? An Association eo~nmittee 
headed hy C. E. Wylie believes this is possible. 
This conunittee for  nearly 2 years has been 
studying and developing the idea and technique 
of presenting awards to outstanding teachers 
of dairy science. This would be comparable to 
the awards now given for  superior attainments 
in research fields. The idea is most welcome to 
some of us who know what we owe to such in- 
spiring teachers as Eckles, Hastings, and 
JIortensen. 

Finally, to help our student program, we 
need an enthusiastic, factual editorial explain- 
ing the opportunities, the hard work, and the 
rewards in the dairy industry. It should be re- 
printed by the thousands. You should have i t  
t o  distribute when you are asked to talk about 
the dairy industry in your local high schools o r  
service clubs, or to give to high school students 
who visit vour universities or vour ~ l a n t  
operations. 

We  are deeply interested in the program of 
recruiting and training leaders for  the impor- 
tant work of the dairy industry. We  must 
recognize our student affiliate program as an  
integral part  of that ultimate objective. 

Conclusion. This is a very brief glimpse of 
some of the many and varied interests of your 
Association. I have tried to show you some of 
its ob.jectives and problems-as they look to  
me. I hope you sense, as I do, the opportuni- 
ties this Association affords its members to 
work with each other and with similar groups. 
Surh eooperation aids us in our search for  
truth; it helps to improve educational meth- 
ods. Tt strengthens us a s  we t ry  together to 
use the information we have for  the public 
good. 

This morning the American Dairy Science 
Association meets in this room. It occupies 
your seat. How f a r  i t  will go in the attain- 
ment of its ultimate objective depends only on 
how f a r  you are willing to go. 

It's POUR Association! 
Chairman Josephson then introduced Doctor 

IiIiltou Eisenhower, President of the Pennsyl- 
vania State University, who introduced the 
Honorable Ezra Taft  Benson, Secretary of 
Agriculture, United States Department of Ag- 
riculture, who delivered an  address on the cur- 
rent dairy problems. 

The opening session adjourned a t  the con- 
clusion of Secretary Benson's address. 



BUSINESS MEETISG 

T H E  AMERICAN DAIRY SCIEKC'E ASSOCISTION 

J U N E  24, 1954 

President Price called the meeting to order 
a t  10:30 a.11. in Room 121, Sparks Building. 
There were 250 ~nembers present. 

R.EPORT O F  T H E  EXTEBSION SECTION 

At the first meeting of the Section, which 
was scheduled as a DHIr l - IBlI  Committee meet- 
ing, a review of the use of IBM equipment in  
processing DHIA work in s is  states was pre- 
sented. J. F. Iiendrick discussed the new IBM 
machines which wight make it possible to proc- 
ess DIIIA records on a national basis. 

The first regular scetional meeting was called 
to order by Chairn~an S. X. Gaunt on Tuesday 
morning, June 22. The scheduled program was 
f ~ l l o \ ~ e d .  Thirteen exhibits were discussed by 
members who prepared them, and six others 
were on display as self-esplanatory. 

E. T. Itschner presided a t  the session Wed- 
nesday morning, June 23. Papers listed in the 
program were presented and discussed. 

The husiness session \\-as called to order by 
Chairman Gaunt a t  1 1 : O O  A . X .  After dispens- 
ing by vote with the reading of last year's 
minutes, the following committee reports were 
presented : 

Teaching ~nethods, by L. H. Stinnett, Chair- 
nmn. 

3-H Club, by C. W. Xibler, Chairman 
Dairy Records, by N. E. Singer, Chairman. 
Resolutions, by Delmar Young in the absence 

of Chairman Ra~ner  Leighton. 

A rc.so!ution commending the Pennsylvania 
State University staff for  the fine facilities pro- 
vided \\-as presented and approved unani- 
mously. -4 copy of the resolution was sent to 
the Chairn~an of Committee on Arrangements. 

The Sominating Conllnittee of Rich, Black- 
burn, and Heehink, with the latter acting as 
chairman, brought in three no~ninations fo r  
seerrtary of the Extension Section. James 
Burke \\-as e1ectc.d. 

Before acljourn~nent of the business session, 
Vice-Chairman Itschner niade announcement of 
appointments to con1111ittee.j. 

The Wednesday afternoon session was held 
jointly with the Production Section, and a re- 
port of the sy~nposium on "Sire Evaluation" 

and the joint co~nmittee reports that followed 
are to be made by the secretary of the Produc- 
tion Section. 

The Thursday monling session was devoted 
to 4-H club work, and papers as scheduled 
were presented. 

Respectfully snhmitted, S. N. Gaunt, Chair- 
man; E. T. Isehner, T'icc-Chairman; George 
Werner, S c o e t a r ! ~ .  

Upon n~otion duly seconded, the report was 
accepted. 

REPORT O F  T H E  PRODUCTION 
SECTION 

The Production Section held eight sessions, 
which included Brtificial Insemination and Re- 
production, Calf Sntrition, Silage production 
and Feeding, Physiology, Rumen Physiology, 
Pastures and Grazing, Genetics, and Nutrition 
and Ilanagelnent. Sinety-sir papers were read 
as listed in the official program. 

The Production Section business meeting was 
held a t  1 1 : O O  a.11. Kednesday, June 23, with 
Chairman P. L. Kelly presiding. The report 
of the Joint Committee of the Manufacturing 
and Production Sections on Antibiotics in Milk 
was read by TV. A. Icrienke, Chairman. Krienke 
~noved the reports be accepted. The motion was 
seconded and passed. 

The report of the Resolutions Committee was 
presented by \Iv. H. Riddell, who was assisted 
by I. If-. Rupel and V. R. Smith. The resolu- 
tion \\-as as follo\~-s: "\Thereas the officers of 
the Production Section of the American Dairy 
Seienee Association have arranged and con- 
durted an excellent program for  the members 
and guests of the Association: Therefore, be i t  
resolred that we thank and com~nend those 
responsible for the quality of the papers pre- 
sented, the efficient manner in which the meet- 
ings have been conducted and the excellent 
facilities provided for  the comfort and con- 
venience of the me~nbers while guests of the 
Pennsylvania State University." 

A report of the Dairy Cattle Judging Com- 
mittee was read by G. TI'. Trin~berger, since 
none of the connnittee me~nbers were present. 
The sections concerned with the arrangements 
of classes for  the contest, the availability and 
classification of original and amended rules for 
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eonduct of the h'ational Intercollegiate Dairy 
Cattle Judging Contest, the "Determination of 
Ratings," and the eli~nination from the eontest 
of animals which have received wide puhlicity 
were reco~nmrnded for adoption and duly sec- 
onded. After limited discussion of these sec- 
tions they were passed. The section on "Eligi- 
bility of Contestants" was not passed. D. M. 
Seath moved that this section be tabled and 
receive additional study. G. W. Trimberger 
suggested the matter be referred to the Dairy 
Cattle Coaches conference held just prior to 
the TVaterloo Contest. Their recommendations 
would be considered by next year's Dairy Cattle 
Judging Committee in making their report to 
the Production Section. D. M. Seath accepted 
the change in his original motion. After eon- 
siderable discussion, the motion was seconded 
and passed. The section on "Method of Con- 
duct" dealing with inspection of cattle was 
amended hy I. Tv. Rupel. The motion as 
amended is as follows: "The number of par- 
ticipating contestants judging one ring of cat- 
tle a t  a time shall be limited to the number of 
teams entered in  the contest. This procedure 
may necessitate more space for  effective contest 
operation." The  notion as amended was sec- 
onded and after discussion duly passed. 

The section on Numher of Contests in which 
a student should participate was amended upon 
the motion of W. 'AT. Snyder, as follows: "A 
literal interpretation of the resolution passed 

, in 1952 by the A.L.G.C.U. Association would 
arbitrarily limit a student to three dairy cattle 
judging contests in his collegiate career." A. I. 
Maun, representing the Resident Instruction 
Section of the A.L.G.C.U. Association, ex- 
pressed the desire to work with the A.D.S.A. 
Dairy Cattle Judging Committee in this regard. 

The Yominating Committee, composed of L. 
0. Gilmore, I. TI-. Rupel, and H. C. Dieke, 
Chnirmnn, recommended the names of Glen 
Beck and G. I]-. Trimberger for nomination a s  
secretary and moved that the non~inations be 
closed. The  notion was seconded and passed. 
G. I\-. Tri~nberger of Sew York was elected 
secretary. I<. L. Turk moved that the section 
elect R. E. Erb, present vice-chairman, to serve 
as cha i r~na~ i  and N. P. Ralston, present secre- 
tary, to serve as vice-chairman the next year, 
as had been the previous custom. The motion 
was seconded and passed. 

At the 1953 session of A.D.S.A. it was moved 
that a committee be appointed to study the 
whole procedure of paper submission and pol- 
icy for  acceptance of papers for  inclusion in 
the program of the production section, the 
committee to report by December I., 1953. The 

n e ~ v  chairman, P. L. I<elly, was to work with 
this con~tnittee during the coming year. Chair- 
man I<elly appointed S. K. Allen, G. W. Hy- 
att. Jr., and L. 0. Gilmore, Chnirmnn, to make 
r c c o ~ l i ~ t i e ~ ~ d a t i o ~ ~ s  for  guidance in the conduct 
of the production sessions a t  annual meetings 
of the A.D.S.A. for  the arranging of the pro- 
grams to be presented. These reco~~nnendations 
were sent to each state dairy department. L. 
0. Gilmore, Clnir)) tnn,  reported on the recorn- 
~nendations of this committee and moved the 
acceptance of the report. The motion was 
seconded and passed. 

After remarks of appreciation by P. L. Kelly 
for  the fine cooperation he had received during 
his term of office, the meeting was adjourned. 

The Production Section met for  two joint 
sessions with the Extension Section. During the 
first session on Wednesday, June 23, a sym- 
posiutn on Sire Evaluation was held, with 
S. S. Gaunt serving as chairman. About 250 
people were present. Papers were presented 
as follows: 

Let's Look a t  the Record. J. F. Kendrick, 
USDA, 11-ashington, D. C. 

Limitations of Our Present Methods in Selec- 
tion as Influenced by Environment. Rob- 
ert  Laben, Vuir. of California. 

Se\v Tools as Aids in Sire Selection. J. E. 
Legates, S. C. State College. 

P. L. I<elly served as chairman during the 
reading of the joint Production-Extension Sec- 
tion committee reports. Approximately 190 
people attended this session. The following 
reports were given : 

R. G. Connelly of Virginia reported for  the 
Dairy Cattle Health Committee. Report adopted 
without discussion. 

Ralph Corbett of Maine reported for  the 
Dairy Cattle Breeding Committee. After dis- 
cussion, i t  was voted to delete the first sen- 
tence under the section of "Reporting of Sire 
Proofs." The report =-as then approved. 

I n  the absence of F. 'AT. Atkeson, Chairmalt, 
Hilton Boynton of Sew Hampshire reported 
for  the Dairy Cattle Type Comn~ittee. Report 
was adopted nithout discussion. 

R. E. Erb  of Washington reported for the 
Breeds Relation Committee. Report was adopted 
with solne dihcussion concerning the feeding of 
sodiurn propionate. 

R. F. Loree of S e w  Jersey reported for  the 
Purebred Dairy Cattle Association. 

H. A. Herman of RLissouri, Executive Secre- 
tary of N.A.A.B., reported fo r  the National 
Association of Artificial Breeders. 
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Rehpectfully submitted, P. L. Iit4ly, Chair- 
mnrt; E:. R. Erh, Vier-Cknivman; N. P. Ral- 
ston. Seeretar!/. 

r p o n  motion duly seconded, the report was 
accepted. 

REPORT O F  T H E  11ASUFACTCHISG 
SECTION 

Papclrs and symposia were presented as listed 
i n  the official program of the Association. The 
hnsincss meetings were held a t  11:00 A.M.  and 
4:30 r.nr. on June 23, with Chairman A. J. 
JIorris presiding. 

I,. li. Crone, Chairman of the Nominating 
Committee, presented a slate of candidates 
f rom which the following officers were elected 
f o r  the coming year: G. H. Hartman, Chair- 
mait; \\'. 11. Roberts, Vicr-Chairmnn; and H. 
L. Templeton, Srcrrtar!/. 

Reports of the following committees were 
presented : 

1. Butter. G. H. Wilster, Chairman. The 
report of this committee was published 
in the May, 1954, issue of the Journal. 
Because of the national situation, the 
committee was asked to continue its ma- 
jor project "sponsoring activities that 
have for their purpose the improven~ent 
and standardization of the quality of but- 
ter as sold to the ultimate consumer." 

3. So~llenclature and Methodology of Milk 
Proteins. A. 31. Swanson, Chairman. A 
sy~trposiu~~l  on 111ilk proteins was pre- 
sented a t  the meeting. The committee is  
to ~nalic a comprehensive review of the 
literature for  the purpose of assembling 
all of the known properties of the pro- 
teins ohtained from milk. Such a review 
is to provide the neressary information for 
selection of a f rammork for classification. 

3. Evaluation of Methods fo r  Determining 
the Activity of Cheese Cultures. H.  C. 
Olson, Chaivinan. S o  Report. The eom- 
111ittr.e was discontinued with the provi- 
sion that the incoming chairman could 
use his discretion as to the need for  its 
reactivo tion. 

4. Antibiotics of Milk. W. A. Krienke, Chair- 
man. The need for  a continuation of 
educational efforts pertaining to antibi- 
otics was recognized. Continuance of the 
committee was approved with the recom- 
mendation that extension personnel be 
added. 

B. Curd Trnsion. H. E. Cnlhert, Clairr,ian. 
The r ~ ~ r o ~ r ~ ~ ~ l e t ~ d a t i o ~ ~  that no action be 
taken on any ~nodifieation of the Asso- 
ciation's  neth hod for determining curd 
tension until preht.nt researrh has heen 
completed and a report ~nadc  available to 
the puhlie was approved and the work of 
the com~nittee continued. 

6. Judging Dairy Produc*ts. G. M. Trout, 
Choiri~~cca. The section reaffirmed its be- 
lief that the annual dairy products judg- 
ing contest furnishes a natural incentive 
in the training of dairy leaders and is 
most helpful in promoting the perpetuat- 
ing standards of qnality of dairy prod- 
ucts. The seetion is also most appreciative 
of the fine cooperation of the Dairy In- 
dustries Supply Association for its eon- 
tinued support. The eonlmittee was com- 
111ended and its work continued. 

7. Uniform Procedure for  Making Acidity 
Determinations of Fluid Dairy Products. 
.J. G. Leeder, Chairmnn. The co~nrnittee 
made reco~l~mendations on a technique fo r  
testing the acidity of chocolate milk. Rec- 
ommendations of the committee were ac- 
cepted and its work continued. 

8. Practical Aspects of the Operations of 
the Dairy Industry to be Included in the 
Section Progra~n. G.  H. Hartman, Chaig- 
mniz. The committee arranged three prac- 
tical panels for  the 1954 program that 
were as follows: ( a )  Modern methods fo r  
increasing productivity in dairy plants, 
(h) In-plant training of supervisory per- 
sonnel, and (c) Dairy waste. The work 
of this com~l~ittee is to continue with the 
chairman to be appointed by the chair- 
man of the section. 

9. Resolutions. Rurdet Hrinemann, Chair- 
man. S o  resolutions were suhttlitted to 
the section and it was stated that section 
representatives were cooperating with the 
Association co~ntnittee on join resolutions. 

10. Score Card for Cottage Cheese. H. C. 
Olson, Chnir~iitrn. A tentative score card 
for cottage cheese was presented. A com- 
mittee is to be appointed to present a 
recomtnended score a t  the next meeting. 

The section expressed its appreciation to the 
officers fo r  their work during 1953-54. 

Respectfully submitted, A. J. Morris, Chair- 
maw; G. H. Hartman, Vice-Chairman; W. M. 
Roberts, Secretary. 
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REPORT O F  A.D.S.A. REPRESESTATIT'E 
TO TIIE SATIO?;AL RESI<ARCII 

COUSCIL FOIl 1953-54 

Tour represrnt:ltivr to the Xtltional Resmrch 
Council has ~naintainrtl his usual associations 
with that organizntion throughout the year, 
chiefly in the capacity of Chairman of the 
Agricultural Board and as a menlhc.r of the 
Esc~cutive Connnittc~e of the Division of Biol- 
ogy and Agriculture. It was impossihlc~ for  
your representative to be present a t  the annual 
meeting of the Division on May 15, but Dr. 
J. C. Shaw of the University of Maryland at- 
tended as observer for the A.D.S.A. and pro- 
vided your representative with material from 
that meeting. 

The most important new developn~ent within 
the Division was completion of membership on 
the Biology Council which will become the chief 
advisory body to the Division. The Biology 
Council is contprised of 16 eminent scientists 
representing all fields of biology. Paul Weiss, 
Chairman of the Division, is also serving as 
Chairman of the Biology Council. Members of 
this Couneil are for  the most part  hiologists, 
geneticists, botanists, zoologists, bacteriologists, 
chemists, and physiologists. The following four 
members are associated with institutions with 
programs in or  related to agriculture: 

Stanley A. Cain, Chairman, Dept. of Conser- 
vation, School of Natural Resources, University 
of lfichigan. 

Sterling B. Hendrirks, Head Chemist, Divi- 
sion of Soil and Plant Relationships, Agricul- 
tural Research Service, USDA. 

IIarnld B. Tukey, Head, Dept. of Horticul- 
ture, Michigan State College. 

Perry 'A*. 11-ilson, Professor of Bacteriology, 
University of Wisconsin. 

At its first meeting the Biology Council 
agreed to study trends of biological research 
and soriologiral factors affecting thern, for  
exn~nple, biological education, eomnlunication, 
personnel, public relations, and support of re- 
search. The Council will receive information 
frotn a network of correspondents yet to be 
organized. These will be in groups of five, 
strategically located, and will he expected to 
cover devrlopn~ents in their territories and 
report to the Council through its secretariat. 

Conl~nittre 098 Educational Policies 
This new seven-man committee, with H. M. 

Phillips, Dean of the Graduate School of Em- 
ory University, Chairmaw, is intended primarily 
to study the needs and opportunities in biol- 

ogy so as to stinlulate g1.ratrr interest in the 
biologic;ll seirncrs and itl~prove thr tc.i~c.hing 
of hiologj- a t  all 1t.rc.l~. l'rc~collrge c.clucation, 
teacher training and recrnitrnrnt, collegr rclu- 
ration, gt.nrral etlucation, c~cluration for the 
I~iology ~najor ,  prcprofeshional eclurntion ; u ~ d  
professional biologists, and tclchnical training 
and tec.hniques arc the arcbas i n  which this 
co~n~nittee will work. 

Agriotlt~cvnl Bortrd 
The second joint nleeting of the Agricultural 

Board with the Agricultural Research Institute 
was held a t  the Sational Academy of Sciences 
on Sove~nher 22 to 24, 19.53. Attendance was 
good; there was enthusiastic reception of the 
papers, and sti~iiulating discussion. The Pro,;- 
ects and Proposals Co~nmittee of the Agri- 
cultural Research Institute made numerous 
valuahle suggestions regarding activities of 
the Board, some of which have already been 
follo\ved. Copies of the Proceedings of this 
~ i~ee t ing  may he obtained on request from the 
National Research Council. Colnniittee activ- 
ities of the Board are herewith briefly reviewed: 

Comtnitt~e on Ani~nnl Health. Two new sub- 
committees have been appointed: (1)  Infertility 
in f a r n ~  ttnimals, ( 2 )  Bloat in ruminants. The 
latter eo~nmittee will review critically new evi- 
dence and issue a revision of the first bloat 
report published in 1945. 

Co))~mittce on Rrarellosis o9ad 1,eptospirosis. 
The name of the com~nittee was changed to 
include Ieptospirosis because this disease is also 
trans~nitted to man fro111 cattle and swine and 
produces clinical manifestations similar to bru- 
cellosis. During this year the committee pro- 
moted the adoption and co~n~nrrcial  production 
of a standard Brurc.lla antigen in order to 
establish nniforni agglutination tests by stand- 
ardized diagnostic procedures. 

Coni)t~ittee on A~zitnal Nlrtritio~. The series 
of reports from this comniittee issued hereto- 
fore as Reconlrnended Sutrient Allowances for  
Dornestic Animals has been redesignated as 
Nntrit~nt Allowances fo r  Do~nestic Animals. 
Revised reports for  swine and ponltry have 
been published in this new series and new re- 
ports on dogs, foxes and minks, and rabbits 
are available. Revisions of the reports on daily 
cattle, bec4 cattle, and sheep are in progress. 

I n  response to a request from the Institute 
of Aninla1 Resources, the committee has under- 
taken to develop nutrient requirements for 
laboratory animals including the rat, mouse, 
guinea pig, monkey, and hamster. The com- 
mittee also is encouraging cooperative research 
and feeding trials fo r  testing the efficacy of 
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nutricant forn~ulations in producing the type of 
ani rn~ls  desired for specific purposes. 

Co~niitittee on Feed Com~~ositio~t.  Feed coin- 

position data in terms of G4 nutrient constitu- 
ents for several thousand feedstuffs are being 
collected and recorded on cards adapted for  
1.B.M. ~nechanical sorting. 

Cotiintittcc 0th Preserrntion of I?srligrito~ts 
Stmitts of Yaize. About 5,000 strains are now 
in storage in JIesico, Colombia, and Brazil, as 
well as in stand-by storage a t  Glenn Dale, 
JIaryland. Collections in the United States and 
Canada are in active storage a t  Alues, Iowa. 

Committee on P ln l~ t  ond Crop Ecolog!l. 
Owing to termination of financial support, 
this committee and its s is  suhcotnlnittees, were 
dissolvecl. 

-4s a result of a rocotn~ilendation made by 
the American Dairy Science Association two 
years ago, an  ad hoc committee on Animal 
Breeding and Genetics has been appointed eon- 
sisting of J .  L. Lush, Chairman. S. P. Ralston, 
T. C.Byerly, and L. JI. Winters. This commit- 
mittee will prepare a report and submit recom- 
mendations to the Agricultural Board for  areas 
of activity and personnel for  a permanent com- 
111ittc.e on animal breeding and genetics. 

The Board has taken steps to appoint new 
co~rttnittee~ in the fields of water conhervation 
and ntilization, range and pasture problems, 
plant diqeaw.; and pests, fats and oils, and 
farm n~achinery and mechanization. 

Of grc~atcbst significance to this Association 
are the activities of the Foocl and Nutrition 
Board relating to its Cornrnittc.e on Food Pro- 
tection and Cotntnittee on Food Fortification 
Policy. The Board has heeri called into consul- 
tation with the Food and Drug Bdministmtion 
for advice on principlrs which should govern 
the use of non-nutritive artificial sweetc.ners 
and of ritamin-mineral dietary supplentcnts. 
The Coln~nittee on Food Protection will undcr- 
take the review of the su1)ject of use of food 
chemicals. The Cotnnlittee on Food Fortifica- 
tion Poliry has issued a "Statenlent on General 
Policy in Regard to the tZddition of Specific 
Sutrietits to Foods," which is available in leaf- 
let form fro111 the Sational Research Council. 

American Institrite of Biological Sciences 

During the year the Kational Association of 
Biology Teachers became a tnemher of the Amer- 
ican Institute of Biological Sciences and the 
American Physiological Society dropped from 
menlbership to affiliate status. Three affiliate 

societies were gained d ~ u i n g  the year. There 
are now 13 n~ember societies, 13 affiliate soci- 
eties, and 1S associates. 

Tour representative has reconn~i~nded to the 
Board of Directors of the Atnerican Dairy 
Science Association that the Alnerican Dairy 
Science Association continue as an  affiliate 
tnett111e1~ of the An~erican Institute of Biologi- 
cal Sciences. 

The Pltblicatioits Cottt)~rittee of A.I.B.S. is en- 
couraging further derelopn~ent and completion 
of a connnercial nlodel of Shaw's Rapid Selec- 
tor which will select and photograph a t  high 
speed abstracts of desired subjects from a reel 
of 35 mln. film. Vltimately it will he possible 
to gather subject matter material on a given 
sul~ject by machine search and recording of 
abstracts identified through a code. This will 
save the time and labor of manually searching 
for  and recording the desired information. 

Progress continues in the Ifandhook of Bio- 
logical Data. The first fascicle, Standard Val- 
ues in Blood, published by W. B. Saunders 
Colnpany, has had a distribution so f a r  of 
almost 4,000 copies. The second fascicle, Stand- 
ard Values of Kutrition and Metabolism, is 
now in press a t  Wright Field, Dayton, Ohio. 

Users of small laboratory animals will wish 
to obtain a copy of a handbook on all phases 
of laboratory animals, to be made available by 
the Institute of Animal Resources, upon com- 
pletion of analysis of questionnaire pertaining 
to production, needs for, uses, genetic charac- 
teristics. nutrition, and disease. 

Undoubtedly niany nletnbers of the Arnerican 
Dairy Science Association have applied or are 
planning to apply for various fellowships 
available through the Sational Research Coun- 
cil and the Xational Science Foundation. The 
follo~ving summary indicates that while Inany 
apply. few are rhohen: 

Riology .................... i 6 9  200 152 
........................ Total 2,X(i.5 844 657 

Sational Science 
Fottiiclation 

.................... Riology '130 32 30 
........................ Total 461 80 80 

A'ational Rcscnrclc 
Coiincil 

Biology .................... 87 10 1 
........................ Total 176 59 6 
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I n  concluiion, may your representative say 
that he appreciates the opportunity to have 
served for three years as the representative of 
the American Dairy Science Association to the 
National Research Council and participating 
in the stinlulating experiences that come with 
the association. I t  is suggested that the Board 
consider the advantages another ~netnber of the 
Association \\-ould gain by having this stiniu- 
lating experience. 

Respectfully submitted, W. E. Krauss. 
Cpcm  notion duly seconded, the report was 

accepted. 

EDITOR'S REPORT FOR T H E  T E A R  
1953 

T'olume 36 of the Journal contained 152 arti- 
cles of original research (19 articles were re- 
jected) and three review articles. There were 
1,370 pages of scientific articles as compared 
with 1,132 pages for volume 35 and 186 pages 
of abstracts (1,144) as compared with 119 
pages (661) for the preceding volnn~e. The to- 
tal of pages in People and Events was 52, and 
of Letters to the Editor, 8. The number of arti- 
cles submitted each month varied from a low of 
10 in Dece~nber to a high of 20 in Septe~nber. 

There were 103 Dairy Production articles 
and 49 Dairy JIanufacturing articles published 
in volume 36, a 2 : 1  ratio. On a subject matter 
basis the percentage distribution was a s  follows : 

Sutrition (cattle) . . . . . . 21 
Bacteriology . . . . . . . . 21 
Chen~istry . . .. . . . . . . 15 
Artificial bret.ding. . . . . . 15 
Physiology . . . . . . . . 11 
Breeding . . . . . . . . . 6 
Terhnology . . . . . . . . 3 
Animal diseases . . . . . . . 3 
Herd ~nanagetnent . . . . . 2 
Sutrition (human) 
Sanitation . . . . .  4 
Engineering 

T o t a l . .  . . . . . . . 100 

The Editor is indebted to Dr. W. 0. Xelson 
for  the excellent manner in which he has de- 
veloped the abstract section of the Jozcrltal and 
for  his careful preparation of the volume 36 
indes. Acknawledgtnent is made also of the 
helpful counsel and advice of the Journal Man- 
apenrent Con~~nittee and President W. V. Price. 
The excellent help of the official newsgatherers 
is reflected in the general acceptance of the 

People and Events section just as the faithful 
service of the abstractors of literature has 
aided materially in l~uilding u p  this department 
of the Jofirnnl. Special tribute should be paid 
to ~ne~nbcrs  of the Editorial Board and those 
who have assisted them in  the review of orig- 
inal articles submitted for  publication. These 
people play an extremely important par t  in 
~naintaining high standards for  the Journal. 
They are to be highly commended for  the ex- 
cellent manner in which they have functioned 
and for the unselfish donation of their time in 
performing the duties asked of them by the 
Editor. I hope the members of the Editorial 
Board will appreciate the fact  that i t  is  not 
only a responsibility but also an  honor to be 
invited to be a n~emher of so important a 
group. 

Lastly, acknowledg~nent is made of the in- 
valuable service rendered by Rosamond M. 
Trary in editing n~anuscripts and the excellent 
cooperation of James M. Hill of the Garrard 
Press in expediting the printing of the Journal 
in so satisfactory a manner. 

The nlemhership should realize that the 
printing of a journal, such as the Journal of 
Dairy Scicnce now is, calls for  the cooperation 
of all members. It takes team work to get the 
type of news necessary to make the "People 
and Events" section acceptable. It requires co- 
operation on the par t  of our members to pro- 
vide the nu~nber and caliber of articles neces- 
sary to make "Our Industry Today" a worth- 
while addition to the Joncrnal. I t  requires team- 
work to prepare the high caliber articles of 
original research written in a manner compat- 
ible with the adopted editorial standards of the 
J o ~ ~ r n a l .  The Editor wishes to congratulate the 
members of this Association for  the excellent 
cooperation they have rendered this office in 
promoting a Jour~tnl acceptable to more read- 
ers without sacrificing editorial standards. I t  
is a pleasure to work with a group that works 
with you. 

To allay the fear of some, no articles report- 
ing original research were rejected in order 
to make room for  additions to the popular 
section of the Jontrnal. The Editor is guided 
largely by the reco~nrnendations of the Edito- 
rial Board in the acceptance and rejection of 
suh~nitted articles. Effort has been made to 
maintain the usefulness of the Journal as an  
outlet for  worthwhile articles subn~itted for  
publication by the members. 

Respectfully submitted, P. H. Tracy, Editor. 

Cpon  notion duly seconded, the report was 
accepted. 
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SECRETARY-TREASVREK'S REPORT 

Fiscal Tear 1953 

Thr follo~ving is a sult~tnary of our gains and 
losses for 1953 : 

JIc.~nhc~rship. 1)ec~c~tnl)c~r 31, 195" 1,551 

Gains : 
Sc.w AIenlhers 2% 
I!'ortnc.r Stutlc~nt ilffiliatc.~ 49 - 

Total Gain "1 
Losses : 

Rc.signecl I 6  
1)clincjucnt 77 
Dt.reased 6 

Total Loss 99 

S e t  J I t~t~~bership  Gain 172 - 
.Ileinbership, Derelnher 31, 1953 1,726 

Honorary JIenlhers 11 
Life Meinhrrs 8 

Glancl Total 1,745 

The year 1953 saw ~nen~hership once again 
on the upswing with 271 new ~netnb(~rs offset- 
ting our loss of 99 for a net gain of 172. As of 
June 1, 1954, oar menihership stood a t  1,743 
which cotnpares with 1,643 for the satne date 
in 1953. 1ncludt.d in these 1954 figures are 159 
new n~emhers. 

During the past five years our n~etnhership 
has heen as follows: 

1953-1,745 1950-1,703 
1953-1,554 1919-1,725 
1951-1,598 

TVe arc. now holding our highest inelnbcrship 
in the Assoc-iation's history, but n-e are still a 
long way from our goal of 2,000 tuembers. 

Foreign menihership, a fairly new par t  of 
the Assoriation rnetnbership, stands a t  71 for  
1953. This includes those ntc~n~bers outside the 
United States and its possc.ssions. 

It might he interesting to note here that 
there arcs now twelve IIonorary RIetnht~rs and 
seven Life JIelnhers. 

The Honorary Jlelnbers are as follows: 
A. 4 .  Borland B. W. I-Iam~ner 
H. P. Davis C. C. Hayden 
H. B. Ellenherger 0. F. Hunziker 
J. B. Fitch 0. R. Reed 
J. H. Frandsen M. J. Prucha 
E. S. Guthrie C. L. Roadhouse 

The Life JIelnhers are as follows: 
Robert S. Breed E. G. Hastings 
0. L. Cunningham L. A. Rogers 
H, A. Harding C. Albert Altweeg 

C. TV. Holdaway 

Stnde.nt .iffiliate ~ll t~n~hc~rship iticawased to  
total 294 in 19.53 conlpared to 26 1 in 1932. As 
of June, 1 ,  19.54, t11t.r~ arc1 3-10 :~ffili;ttt.s can- 
pared to 270 for the satnc. date in 1933. 

011 I)ec.c~l~lher 31, 1953, thearc \vcare 26 Stn- 
dent .iffiliate ~hap t r r s ,  an inerc.nse of three 
over the previous year. One rc.quest for a new 
chapter etsrtificatc. has hewn rc.eeived thus f a r  
in 19.54. The Studc~nt Chaptc~rs Connnitter, un- 
der the Chairtnanship of E. L. Thontas, 
through its escellrnt work, has detinitely re- 
versed the clo\vn\vard trcsncl in affiliatcx nunibers 
and accounted for a stc~ady increase in student 
chapters. Dneas staten~c~nts and affiliate Inem- 
her cards have been instituted a s  a rt~gnlar 
function of the Secretary's office to further the 
student progmtn. 

Jorrnznl circulation m r h e d  a total of 3,619 
for 1953. This is an  increase of 262 copies 
over 19TiZ. 

Tour Association esprririlced an opwating 
loss of $4,872.46 in the year just past. Al- 
though incolne totalled $11,711.35, u p  13.7% 
over 1952, expenses for  1953 a~t~ounted to $46,- 
583.69 ~vhicll was an  increase of 26% over 
1952. Both ineonie and espenses have rmched 
an  all-tinle high for the Association. 

With espantled effort in eotnmittt~c. avtivity, 
.To?irnnl innovations, and other progranls there 
is hound to be an  increase in cost. Sueh ex- 
panded activities are felt to be justifled in the 
minds of your Executive Board. A eclrtain pe- 
riod of "underwriting" will naturally be re- 
quired before the fruits of such action can be 
realized. One concrete instance of this is the 
puhlishing of the new section of the Journal. 
Even in 1053 when J o ~ t r n d  costs rose 19%, we 
tbsp~rienced an inerease in circulation of 262 
coplrs. This increase nlust be attributed in 
par t  to the increased acceptance of the Joirrnal 
in its new form. There is no reason to believe 
that circulation will not increase in the years 
to cAonle. As of Mag 1, 1954, circulation has 
reached 3,301 copies cotnpared to 3,183 copies 
on May 1, 1953. 

During 1953 your Jorirncrl carried 96y4 
pages of advertising, which brought in $6,- 
491.04. Plans are nnrlrr lvi-ay to provide a 
Illearl.; for increasing this all inlportant source 
of revcmue. 

Back copies of the Jorrr~rctl sold to ~nrtnbers 
and subscribers during 1953 resulted in income 
an~ounting to $1,55.5.5.5, an  increase of $461.45 
over 19.72. Although there are some separate 
issues out of stock, i t  is possible to fill most 
orders. -4 request to the Secretary will bring 
these inissing issues to con~plete your file. 
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Sales of the nrrennial Index havr tttoved 
for~vard stradily. ]luring 1953, $1,733.35 was 
realized front thi.; sourcr. A second printing of 
this Index is not planned, but there is still a 
fairly good supply on hand. T h ~ y  will be sold 
a t  cost \vhilc the. supply lasts. 

-4 detailed audit of the Assoriation's finan- 
cial statns was sent to all mr~uhers of thc Es- 
ecutive Board. The record.; and operation of 
the offire of th t~  Secretary-Treasurer were ex- 
antittcd by the Auditing Co~nrnittcr. 

The Sott~it~ating Cotntnittec notninated the 
follo~ving c*andidatc.s in April, 19.54: for Vice- 
President, I .  A. Gould, Ohio, and F. E. Selson, 
Iowa; for Directors, R. E. Hodgson, WTashing- 
ton, I). C., George Hyatt, Jr., Xorth Carolina, 
H. A. Herman. llissouri, and G. E. Gordon, 
California. 

On June 2, 1954, the Ballot Tabulating Com- 
mittee announced the following results: Vice- 
President, I. A. Gould, Ohio; Directors, R. E. 
Hodgson, Kashington, D. C., and George Hy- 
att ,  Jr., Sorth Carolina. 

On March 21, 1954, your Secretary submit- 
ted his rrsigt~ation to President Price to he 
effective June 24. This was done in view of 
the far t  that he had accepted a position with 
the Milk I n d u ~ t r y  Foundation that precluded 
his cot~tinuing to serve the Association in his 
present rapacity. The cooperation extended by 
each and every ttret~ther and especially the offi- 
cers and dirertors during the past six gears 
has  made the job of Seeretary-Treasurer a 
pleasant and relvarding experienre that will 
never 11e forgotten. 

Respectfully suhn~itted, P. R. Ellsworth, 
Srrrrtnry.  

Upon ntotion duly seronded, the report was 
accepted. 

,4Z'DITISG COJlhlITTEE REPORT 

To the F;sccntivc Board of the American Dairy 
Science ,Issocit~tion. 

Gentletnen : 
011 JIarch 99, 1954, thr Auditing Cotntnittre 

-of the dssociatiot~ ntct \vith Mr. Walter C. 
Burnha~n. a Certified Puhlic Arcountant, who 
had audited the. books of the Associntion for  
the yenr c.nding Drcr~nher 31, 1953. 

The Cotnntittc~e reviewed the report with Mr. 
Burnhatn and asked hitn to explain nutr~erous 
itents in detail. 

The Con~mittce is satisfied that the statenlent 
.of the Auditor is a correct statement of the fi- 
.nancial condition of the Association. 

lye  rerotrnt~end that this statement he ac- 
eepted 11y the Executive Board and the 

t t~en ihe r s  of the -4tnericatl Dairy Srience 
Association. 

Respec*tfnlly suhtnitted, J. F. Cavanaugh, J. 
T. Smith, C. L. Blackntaa, Chnirmnlz. 

Upon tnotion duly seconded, the report was 
accepted. 

REPORT O F  T H E  
.JOURSdL JIASAGEJIEST COMMITTEE 

The Journal 1Lanage1nent Con~n~ittec tnakes 
the following report of its activities for the  
rear. 

1. The committee recotnmended that the ~ n a -  
trrial, "Infortnation for Authors" prepared 
h~ the editor he printed a s  a 4-page leaflet with 
800 copies. Copies were made available t o  
heads of dairy departn~ents with the state- 
ment that the additional copies were available 
a t  cost. 

2. The Cotnmittee recotntnended that authors 
of guest editorials he given 100 complitnentary 
reprints of their editorial. 

3. At the request of the president, the eorn- 
mittee decided that the number of free pages 
pernlitted for papers remain a t  12 and the 
cost for each additional page be increased t o  
$18.00, effective with the January, 1954, issue 
of the J o ~ t r ~ m l .  

4. The Cotntnittee reco~n~nended the adop- 
tion of the Arnold Cornnlittee report of 1953 
defining the responsibilities of the editor. This 
definition clearly and adequately described the 
duties of the editor. 

5. The Comn~ittee recotnn~ended that the As- 
sociation contini~e to make complimentary cop- 
ies of the Jnttr?zal of Dairy Science to Agricul- 
tural Index and to the Atnerican Institute of 
Biological Sciences. 

6. The Comntittee reconnnendcd that the 
Jolrrnal of Doir!~  Srieace discontinue including 
in its abstmct section those listings that in- 
clude only the author's natne, the title of the  
article, and the journal in which i t  was 
published. 

7. The Corntuittee reco~utnended against in- 
cluding in the popular s~ct ion space for a 
placement service. 

8. The Cntntnittee recot~~t~tended that the 
t~~etnbrrship list he published in the January, 
19.54, iqs~ie of the J o ~ c r ~ m l .  

9. The Comtnittee has studied throughout the 
year ways atid tnenns of increasing the amount 
of advertising in the Jottraa! as one tneans of 
incrrasing the incon~e of the Association. Con- 
tact was made with an  advertising agency. A 
thorough study has hcen made of the contract 
proposal made by that agency for handling 
Joctrnnl advertising. As a result, the commit- 
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tee recommended to the Executive Board that 
they not accept tlic advertising agency pro- 
posal a t  this time. TfTe could not see enough 
additional advantages over the present ar- 
rangrtnent to justify the cost. 

10. A study has been n~ade of the accepta- 
bility of the new popular fcvttures of the Jour- 
gin1 initiated this past ytbnr. Survey forlns were 
sent to the ntenlhership along with the ballot 
this spring. The questions asked were designed 
to test the reaction of the n~en~hership to Peo- 
ple and Events, Letters to the Editor, Our In- 
dustry Today, and the Ahstmcts. Of the forms 
sent out 837, or 42% of the membership, were 
returned. The results were puhlish~d on page 
902 of the July issue of the Joirrnal. 

I t  appears from the results of this survey 
that the ~netnhership like the addition of these 
new features ahout as they now appear in the 
Jolt rnal. 

11. The Com~nittee reeolntnended approval 
of the P;xerutive Board of the report of the 
Dahlherg Coninlittee wh ich  r e c o m m e n d e d  
against setting u p  uniform rules for  determin- 
ing the order of authors on publications ap- 
pearing in the Jonrtzczl. 

12. The Committee reconnnended that the 
Board authorize the Joltr?zal Editor to select an  
editorial hoard of twelve nioiibers each to serve 
for  one gear, subject to reappointment. The 
members of this Board will he approved by the 
Executive Board. 

13. The Comniittee recommended the ap- 
pointtnent of IV. M. Roberts, North Carolina, 
as a nle~nher of the Journal Jlanagement Com- 
 nitt tee for a 3-year tern1 and G. IV. Tritnberger 
of Sew Tork fctr a ?-year term to fill out the 
unespired tern1 of I<. L. Turk. 

Respectfully suhrnitted, J. H. Erb, I<. L. 
Turk, R. E. IIodgson, Chnirman. 

Upon  notion duly seconded, the report was 

REPORT O F  T l I E  COJIJIITTEE ON 
STUIIEST AFFILIATE CHAPTERS 

During the Ascociation year 1953-54, there 
has been a gain of three Student Branches and 
58 Student Affiliate members of the A.D.S.A. 
as conlpared with the preceding year. A t  pres- 
ent there are 27 Student Branches located a t  
the following institutions: 

Alaba~na Polytechnic Institute 
University of Florida 
University of Georgia 
University of Kentucky 
University of Massachusetts 
Michigan State College 

Pennsylvania State Vniversity 
Clen~kon Collc~ge 
Vniversity of Tennessee 
Texas Tc~chnolngical College 
Virginia Polytechnic Institute 
State College of Washington 
University of Minnesota 
1-niversity of JIissouri 
Montana State College 
rniversity of Sehraska 
R~itgers Z-niversitg 
Cornell University 
Oklahoma A. and 3I. College 
Iiniversity of Fisconsin 
IVest Virginia University 
Ohio State University 
University of Idaho 
Texas A. and N. College 
TTnirersity of Maryland 
Mississippi State College 
Louisiana State University 

-4s of May 1, 1954, there were 3'28 Student 
Bffiliate members. This rnenibership is distrib- 
uted anlong 37 states, Canada, and Peru. The 
record of affiliate me~nherships for the past 6 
years is as follows: 

Pour  eoln~nittee is pleased to report that all 
principal recommendations of previous Com- 
mittees on Student Affiliate Chapters have been 
activated. During the past year our Secretary 
prepared and distributed Student Affiliate mem- 
bership cards. The practice of sending dues 
renewal notiec~s to affiliate mernhers was in- 
augurated. Recently, the initial issue of a 
Student Affiliate ne\rsletter was prepared and 
distributed. I t  is believed that these actions 
will result in giving the affiliate nlelill~er a 
fuller sense of belonging to the Association 
and ulti~nately bring nhont a greater percent- 
age of transfers fro111 affiliate to regular mem- 
Rerships upon graduation. 

The initial affiliate newsletter was prepared 
by the connnittce with final editing and priut- 
ing arrangr~ment.i handled by Secretary Ells- 
worth, in order to get it into the hands of 
students before the end of the school year. 
Single copies were niailed to individual affili- 
ate mernhers and additional copies were sent to 
student clubs for distribution to non-members. 

On June 23rd, the com~nittee met with fac- 
ulty advisors and student affiliate niembers rep- 
resenting 14  student branches of A.D.S.A. A 
lively and fruitful discussion of the student 
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affiliate program resulted in unaninious agree- 
ment upon the following proposals and rec- 
ommendations : 

1. I n  view of a definite need for the revision 
of that portion of the constitution relating to 
the student affiliate program, suggested aniend- 
ments have been formulated and forwarded to 
the Comn~ittee on Constitution and By-Laws. 

2. I t  is recommended that a student affiliate 
nemvs section be included in the Journal of Dairy 
Sciewce rather than continue the affiliate news- 
letter in its present form. Such an arrange- 
ment would simplify the handling of news items 
and would materially reduce the cost of publi- 
cation. Furthermore, it should serve to sti~iiu- 
late greater interest in the Journal among dairy 
students. 

3. I t  is reeonimended that provisions be made 
for exhibits of local club activities a t  our an- 
nual meetings and that consideration be given 
to providing appropriate recognition for out- 
standing loral club achievements. I t  is believed 
that such a project would serve not only to 
sti~iiulate interest a t  the local club level, but in 
addition provide a means of better acquainting 
menibers of our Association with the worthwhile 
functions of our dairy student organizations. 

Respectfully submitted, I. I. Peters, P. Itf. 
Reaves, W. L. Slatter, F. B. Wolberg, E. L. 
Thomas, Chairman. 

On motion duly seconded, the report was 
accepted. 

REPORT BY THE REPRESENTATIVE OF 
THE AMERICAN DAIRY SCIENCE ASSO- 

CIATIO?; ON THE RALSTON-PURINA 
FELLOWSHIP AWARDS COMMITTEE 
As your representative on the Ralston-Pu- 

rina Research Fellowship Awards Committee, 
I would like to express appreciation to the 
Ralston-Purina Company for their keen in- 
terest in our research programs, and in the 
training of outstanding young dairy scientists - .  - 

as exemplified by their Research - ~ e l l o w s h i ~  
Awards program. 

The number of fellowships available was in- 
creased during the past year from seven to ten. 
These fellowships were divided according to 
fields of interest as follows: three each in dairy 
husbandry, ani~iial husbandry, and poultry hus- 
bandry, and one in veterinary medicine. Each 
fellom-ship currently carried a stipend of $1,560. 
Awards are made on an annual basis; however, 
fellowship winners may reapply during subse- 
quent years of their graduate training. 

A total of 29 applications were received for 
the 1951-55 awards. The general caliber of the 
applicants was high. The committee selected 

ten awards winners and five alternates. Accep- 
tance has been received from the group selected 
for all ten fello\vships for the 1954-55 school 
year. 

When the fellowship winners complete their 
work they will be invited to visit the research 
laboratories and farm at  St. Louis. This pro- 
vides an additional fine experience for the 
recipients. 

We commend the Ralston-Purina Company 
for this excellent program in promoting ad- 
vanced training and research. 

Respectfully submitted, J. W. Pou. 
Upon motion duly seconded, the report was 

accepted. 

TEACIIING AWARD COMMITTEE 
REPORT 

This committee made a progress report a year 
ago a t  the annual meeting at  Madison, Wiscon- 
sin. Following this, President Walter Price 
enlarged the committee as listed below. This 
eom~nittee makes the following reconimenda- 
tions to the Board of Directors of the Ameri- 
can Dairy Science Association : 

(1) That the American Dairy Science Asso- 
ciation give special recognition to out- 
standing teachers of dairy science. 

(2) That the first reeognition be made a t  the 
annual meeting in 1955. 

(3) That a special rotating committee of 
five be appointed by the president to 
carry out the details of this award. 

(4) That nominations for this award be 
made by members of the Association. 

(5) That there be two awards according to 
the sponsorship as follows : 
(a)  Award in dairy production. 
(b )  Award in dairy products technology. 

(6) That an announcement of the details and 
other information in regard to this award 
be made in the Jo~trnal of Dairy Sciclace. 

Respectfully submitted, H. P. Davis, H. B. 
Henderson, R. J. Werner, A. H. Rishoi, W. B. 
Combs, C. E. Wylie, Chairman. 

At this point, on motion by Fordyce Ely, 
the Association voted to recommend that the 
Board take steps to follow the course of action 
as outlined in the Teaching Award Report. 
The motion was passed. 

RESOLUTIOSS COMBIITTEE 
REPORT 

n T ~ r ~ ~ ~ ~ ~ ,  The 49th Annual Meeting of the 
American Dairy Science Association has been 
held on the campus of the Pennsylvania State 
University at  State College, and 
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WHEREAS, The host institution undertook 
the task and responsibility of arranging the 
details necessary for the successful eonduct of 
the annual meeting, and 

WHEREAS, The arrangements that have been 
made by the local institution have been more 
than adequate in every detail, thus permitting 
this Association to hold one of its most pleas- 
ant and successful meetings enjoyed by men, 
wonlen and children alike; therefore be it 

Resolred, That the Anlerican Dairy Science 
Association express its app~*cciation for the 
courtesies extended and the services rendered 
by the Pennsylvania State University, to Dr. 
Milton Eisenhower, President, Pennsylvania 
State 1Tniversity, to Dean Lyman E. Jackson, 
Dean of the College of Agriculture, and espe- 
cially to Dr. D. V. Josephson and Professor 
F. J. Doan and their associates who contributed 
so I I I U : ~  toward making possihle this sucessful 

I\-IIERE.~~, Many co~nmercial organizations 
have contributed greatly to the success and en- 
joynlent of the 49th annual meeting; there- 
fore be it 

Rrsolved, That the Anlerican Dairy Scienee 
Association express to those organizations its 

WHEREAS, The Rordrn Conlpany Foundation 
has for the eighteenth year made available for 
presentation by the American Dairy Science 
Association the Borden Awards for  outstanding 
research in dairy production and dairy manu- 
facturing; therefore be it 

Rrroltrrd, That the American Dairy Science 
Association express its appreciation to the Bor- 
den Company Foundation for these Borden 
Awards by which the American Dairy Science 
Association n ~ a y  recognize achievement in the 
fields of dairy production and dairy manufac- 
turing research. 

WHEIIEAS, The American Feed Manufactur- 
ers Association has made available to the Ameri- 
can Dairy Science Association the 7th American 
Feed Manufacturers Award for outstanding re- 
search in dairy cattle nutrition; therefore be it 

Rrsolrrd, That the American Dairy Scienee 
Association express its appreciation to the 
An~erican Feed Manufacturers Association for 
this award by which recognition is given to 
outstanding research in dairy cattle nutrition. 

WHEREAS, The DeLaval Separator Company 
has again made available an award for out- 
standing achievement in the field of dairy 
extension ; therefore be it  

Resolved, That the American Dairy Science 

Association express its appreciation to the De- 
Laval Separator Co~npany for the award by 
which outstanding work in the field of dairy 
extension may be recognized. 

  HEREA AS, The Amerienn Dairy Association 
through its advertising efforts and the National 
Dairy Council through its educational efforts 
are effectively engaged in a variety of activities 
to proulote the consu~nption of lnilk and other 
dairy products, and 

WHERE.\S, The American Dairy Association 
and the Sational Dairy Council have provided 
funds to support research in various fields of 
dairy sciences currently and for a number of 
years in the past; therefore be it 

Resolrrd, That the Anlerican Dairy Science 
Association go on record as eonlmending the 
efforts of these organizations and other groups 
or agencies who seek to promote the wider use 
of milk and its products, and be it further 

Herolrrtl, That the Anleriran Dairy Science 
Association esprtBss its appreciation to these 
two organizations for their substantial and 
continued support of research in dairy science. 

I\-HEREAS, During the past six years, Perry 
R. Ellsworth has served efficiently as Secretary- 
Treasurer of the American Dairy Science Asso- 
ciation and has conducted the affairs of his 
office with faithfulness and distinction, and 

\\THEREAS, Perry R. Ellsworth has requested 
that he be relieved of his duties as Secretary- 
Treasurer effective at  the termination of the 
49th annual ~lieeting; therefore be it 

Re.~ol~erl, That the Alnerican Dairy Science 
Association express its appreciation and thanks 
to Perry R. Ellsworth for his untiring and suc- 
cessful efforts as its Secretary-Treasurer. 

WHEREAS, The Houornhle Ezra Taft Benson, 
Secretary of Agriculture, U. S. Department of 
Agriculture, has taken time f r o ~ r ~  the arduous 
and in~portant duties of his office to address the 
opening session of the 49th annual meeting of 
the American Dairy Science Association, and 

\\-HEREAS, The Anlerican Dairy Science As- 
sociation has benefited in~rneasurably from state- 
ments included in the address of the Secretary 
of Agriculture ; therefore he it 

Rtsolrecl, That the American Dairy Scicmce 
Assoeiation express its appreciation to the 
Honorable Ezra Taft Renson for the sti~nu- 
lating and inspiring address nt the opening 
session of the 49th annual meding. 

Respectfully submitted, S. N. Gaunt, D. J. 
Hankinson, P. L. Kelly, A. J. Morris, J. J. 
dezeski, Chairman. 

Upon motion duly seconded, the report was 
accepted. 
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REPORT O F  PUBLIC RELATIONS 
COMJIITTEE 

The Public Relations Comn~ittee report is  di- 
vided into two sections: A. Proposed Public 
Relations Objectives of the American Dairy 
Science Association and B. Rccotn~nendation fo r  
the Activating of the Objectives Proposed hy 
the Comn~ittee. Pa r t  A has heen published in 
the June 1954 issue of the Journal of Dairy 
Scirncc. Par t  B is submitted a t  this time. 

R r r o ~ ~ ~ m c u d n t i o n s  for Activating tlce 
Objrct i t~rs  Proposcd 

The following reconlmendations are ~ilade with 
the view of activating the proposed ohjcctives: 
1. P~rblic. Rrlntions Comniittrc: 

The Co~ntnittee reco~n~nends the estal~lishment 
of a standing Public Relations Co~ntnittee of 
the Ashoriation. This shall he a five-meniher 
con~niittee, a t  Iclast one of whom shall be a mem- 
ber of the Esc~rutive Board. The chair~nan and 
menihcrs shall he appointed annually by the 
Presitlrnt. The President, the Secretary, and 
the Editor of the Jouraal shall be cs-officio 
members of tlie Co~nmittee. 
2. J f e ~ ~ ~ b c r s h i ) ~  C o m n ~ i t t r r :  

The Con~tttittre recommrnds the estahlishrnent 
of a standing Membership Committee of the 
Assoc.iation. The Memhrrship Com~nittce will 
consist of fivr ~t~einbrrs,  and the Chairtnan will 
he a n~etnhrr of the Public R,elations Co~nmit- 
tee. The tnetiil)ers shall he appointed on an  
annual hasis. 

Co~tttttittet~ also recommends that the Chair- 
man of the Student Affiliate Connnittee serve 
as a ~tten~her of the Me~nhership Comn~ittee. 

The Cont~nittrr suggests that one of the first 
assignntents of tlie Afrmhership Co~ntnittee will 
be to devrlop a JIetnhership Manual which will 
set forth in drtail the procedures and practices 
of the Association in regard to ~neinhership 
solicitation. 
3. 111trrtlnl Proc~cdtrrc.~: 

The Con~t~~ i t t ee  reconimends the appointnient 
of a Con i tn i t t~~~~  to serve one yrar only which 
will he assig11c.d the responsibility of develop- 
ing prncc*durt~s for ~naking tnore effective the 
conn~iunications hetween the various sections 
of the Association and the Esrcutive Board. 
Specific responsibilities of this Cotnunittee will 
he ( n )  to develop and recotnntend procedures 
for  handling sectional and intc~rsectional re- 
ports whirh are d~.etnrd worthy of publication; 
(b) to drvelop procedural manuals which would 
include the procedurrs and practices of each 
Section, as well as those which involve a rela- 
tionship between tlie Sections and the Executive 
Board. 

The Committee suggests that the President, 
the Secretary, and the Editor of the Journal 
serve as ex-officio inetnbcrs of the Internal Pro- 
cedures Conunittee. 

Respectfully suh~nitted, F. J. Arnold, H. A. 
Rendisen, R. E. Frost, H. B. Henderson, G. E. 
Holm, I. A. Gould, Chnirntan. 

Upon lnotion duly seconded, the report was 
accepted. 

DAIRY REIIEMBRAPI'CE FUND 
COJIhfSTTEE REPORT 

The Dairy Remetnhrance Fuud, Inc., is a 
nonprofit organization forn~ed during the past 
year to solicit and allocate funds for edura- 
tional and research projects in the dairy field. 
The directors of the American Dairy Science 
Association approvrd the affiliation of this asso- 
ciation with the Dairy Rernt~nlhrance Fuud, Inc., 
and de1egatc.d A. C. Dahlherg, J. C. Shaw, and 
1). V. Josephson to serve as a committc~e in the 
organizational program. Other sponsors are as 
follows: The Dairy Industry Comtnittee, In- 
ternational Association of Ice Crcxa~n Manufac- 
turers, Milk Industry Foundation, National 
Assoeiation of Retail Ice Cream Manufactur- 
ers, and Xational Dairy Council. 

At n meeting in Sew Tork on April 9, 1954, 
the dc>lrgates representing the various sponsor- 
ing groups voted to approve the proposed 
hy-laws \\-it11 several ~nodifieations. The Dairy 
Science Assoeiation is represented on the Board 
of Direetors, ~Zllocntions Conimitter, and Ad- 
~nissions Committee. 

I t  is hoped that tnany other dairy organiza- 
tions will affiliate with the Dairy Re~nenthrance 
Fund. Several have indicated interest and are 
working out details with the tnenthership of 
their respective organizations. 

I t  should he pointed out that Dairy Rrmem- 
hrance Fund, Inc., is a nonprofit corporation 
whose sole purpose is to receive, administer, 
invest, allocate, and distrihute funds to worthy 
educational and researrh projects. Membership 
in the corporation does not ohligate the Ameri- 
can Dairy Science Association financially. On 
the other hand. metnbcrs and their institutions 
will he the printary 1)eneficiaries through the 
grants-in-aid, ete., allocated in support of their 
projects. 

I t  is antiripatrd that the program will have 
a very ntodest heginning hut that with time i t  
tnay heco~ne a very sizable project and of eon- 
siderahlc in~portancr to the dairy industry. 

Respectfully suhtnitted, A. C. Dahlherg, J. C. 
Shaw, D. V. Josephson. Chairman. 

Upon motion duly seconded, the report was 
acrepted. 



Stnte 

Alaba~na 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Co~lneeticut 
Delaware 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
JIarylnnd 
JI~ssacl~usetts 
Jlirhigan 
JIinncsota 
llississippi 
JIissouri 
JIontans 
Sehraslin 
Sernda 
Sew I l a~nps l~ i r e  
Sew Jerstay 
Sew JIesico 
Sew Tork 
Sort11 Carolina 
Sort11 Dakota 
Ohio 
Oklnho~na 
Oregon 
Pen~~sylrania  
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Tesns 
Ttah 
Vt~r~nont  
TTirginis 
Il~ashington 
\\'ashington. D.C. 
l\-est Virginia 
1l*iseonsin 
I\*\'?-onling 
Ca~latla 
South Africa 
India 
England 
Puerto Hiro 
Peru 
Total 

Total number in 

REGISTRATION 

Member8 
Men Women Children 

- 7 1 2 

2 2 
1 
6 3 3 

11 2 3 
3 
9 3 5 
5 3 2 
1 1 3 

53 20 1 6  
8 4 4 

15 4 3 
6 3 1 

10 2 2 
6 3 3 
3 2 2 

26 10 8 
15 7 6 
21 19 14  
22 14 14  

10 2 
4 1 4 
9 6 3 

5 3 
1 S 7 6 
1 1 3 

69 20 10 
17 6 6 
3 2 6 

$2 22 18 
0 2 1 
1 

5s 43 38 
1 1 2 
3 1 
1 1 2 
S 2 
4 1 
3 2 4 
9 6 1 

19 10 4 
3 4 4 

12 I 1 
9 3 

54 16 11 
1 

10 5 4 

1 

1 

592 282 219 

attendance : men-875 (22 

COMMITTEE REPORT 

Son-Member8 
Men Women  Children 

1 

2 1 
1 1 

11 1 
3 
3 
2 

1 
1 3  5 3 

6 1 
2 1 
1 1 

1 

2 
7 

23 '1 1 
2 

S 2 
2 1 

2s  11 5 

2 
1 

3 
6 1 3 

3 1 

5 

11 3 
1 

151 31 13 

guests) ; \\-0111en-321 (8 

Student 
Afilinte Guest Total 

5 
- 
4 
1 

2 1 5  
- 

1 20 
5 

1 7  
10  
5 

3 4 108 
1 20 
7 32 

11 
9 23 
1 13 

S 
3 1 69 
1 36 
2 1 60 
6 58 

- 
4 1 7  

9 
1s 
- 

10 
2 1 41 

5 
20 3 l . iT  

S 2 4 1  
11 

14 7 113 
15 
1 

9 7 199 
4 
4 
4 

12 
6 
9 

1 20 
2 4 49 
3 16 

22 
11 

7 73 
1 

2 35 
1 
1 

1 1 
1 

1 1 
110 30 1 , e S  

guests) ; children-232. 
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EXECUTIVE BOARD MEETING 
The Executive Board transacted the follow- 

ing business : 
Approved the minutes of the 1953 annual 

meeting. 
Approved the Editor's report. 
Approved the Secretary-Treasurer's report. 
Accepted the Auditing Committee report. 
Accepted the Progress Report of the His- 

torian. 
Approved the selection of J. B. Fitch as Hon- 

orary Member for  1954. 
Approved the report of the Student Affiliate 

Chapters Committee. 
Accepted the Journal JIauagement Commit- 

tee report. 
On the recomn~endation of the Journal Man- 

agement Committee the Editorial Board was 
increased to twelve. 

On the recornmendation of the Journal Man- 
agement Comlnittee, George Trimberger was 
appointed to the Journal Management Com- 
mittee for two years (July  1, 1954 to July  1, 
19.56) to replace K. L. Turk who will be out 
of the country on Point 4 assignment, and W. 
M. Roherts for  a term of three years (July 1, 
1954 to July  1, 1957). 

Elected 11'. E. K~.rtus.; as representative to 
the Xational Research Co~umittee fo r  three 
years (July 1, 1954 to July 1, 1957). 

Accepted with thanks the offer of the Borden 
Co~npany Foundation to provide two $1,000 
awards for  1955. 

Accepted n-it11 thanks the DeLaval Separator 
Company offer of a $1,000 Extension Dairyman 
Award for 1955. 

Confir~ned the following locations for future 
annual meetings : 

1955-3Iichigan State College 
1956-University of Connecticut 
1957-Oklahoma Agric. and Mech. Coll. 
1958-Sorth Carolina State College 
1959-Unirersity of Illinois (tentative) 
1960-Utah State Agric. College 
1961-University of Wisconsin 

Accepted the report of W. E. Krauss, repre- 
sentative to the National Research Council, with 
special thanks to Dr. Icrauss for an  excellent 
job. 

Accepted the report of the Ralston-Purina 
Research Fellov-ship Award Committee. 

Accepted the report of the Committee on 
Inter-Society Cooperation and instructed the 
president to appoint a representative to the 
above committee. 

Accepted the report of the Representative to 
the Dairywide Coordinating Co~n~nittee on S u -  
trition Research. 

Accepted the report of the Representative to  
the Dairy Remembrance Fund. 

Received and approved the Public Relations 
Committee report and approved the activation 
of the proposals contained therein. 

Accepted the report of the Dairy Science 
Teaching Award Committee as a progress report 
and voted the continuance of this committee. 

Accepted the report of the Committee on the 
Revision of the Constitution and extended a 
vote of thanks to the committee members for  a 
job well done. Referred this report to a com- 
mittee of the Executive Board fo r  final study. 

Accepted the progress report of the Regu- 
latory Agencies Cooperating Committee. 

Accepted the report of the Dairy Industries 
Con~mittee Sub-cotnmittee on Education and 
Training and referred i t  to the Public Relations 
Com~~~i t tce .  

Acec.pted the report of the Student Affiliate 
Chapters Committee and extended a vote of 
thanks to the co~n~nittee for  a job well done. 

Approved renewdl of student affiliate cer- 
tificates for  Alabama Polytechnic Institute, 
Michigan State College, University of Minne- 
sota, JIontana State College, Cniversity of 
Idaho, rniversity of TT'isconsin. 

The Board went on record as cotnmending 
President Priee fo r  his outstanding, scholarly, 
and excellent work on the A.D.S.A. projects 
suh~nittetl to the Secretary of Agriculture on 
"Strc~ngthening B~nerican Agriculture Through 
Research and Education." 

Voted, in view of the present financial status 
of the Association, that no funds shall be 
authorized from the Association for  outside 
speakers on programs of the Association or its 
sections. 

Went on record as favoring a husiness man- 
agement approach involving a full-time Execu- 
tivc Secretary. 

Elected P. IT. Tracy Editor of the Joltrttal of 
Dnir!, Scirizce for  1955. 

Adopted 195.5 hudget amounting to $19,600.00. 
Voted to raise me~nbcrship dues to $10.00 

per year effective January 1, 1955. 
Yoted to raise subscription rates to $15.00 

per year effective January 1, 1955. 
Voted to raise advertising rates 25% effec- 

tive with the January 1955 issue. 
Voted to place the following reprint charges 

in effect a t  such date as details can he worked 
ont satisfactorily. 

$5.00 per page for the first 100 reprints. 
$3.00 per page fo r  the second 100 reprints 
$1.00 per page for each additional 100 re- 

prints. 
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Went on record with a vote of thanks to Ohio 
State University and the Department of Dairy 
Technology for cooperation in the work of the 
Secretary-Treasurer's office. 

Elected Dr. T. D. Harman Acting Secretary- 
Treasurer. 

Accepted and approved Resolutions Commit- 
tee Report. 

Respectfully suhn~itted, P. R. Ellsworth, 
Secretary. 

President Price called for any new business. 
0. \IT. Salisbury requested that President Price 
yield the chair to Vice-President Moore. This 
was done. G. Itr. Salisbury then made the fol- 
lowing motion : "I IIIOVC that the membership 
of the American Dairy Science Association ex- 
tend to onr retiring I'resident, Walter V. Price, 
a vote of appreciation for his exemplary con- 
duct of the office of President of the Associa- 
tion, in a most trying time in its history and 
for his guidance in forruulating the future path 
of progrebu of the Bssoriation." 

The motion, duly seconded, was passed. Presi- 
dent Price then a s s u ~ ~ ~ e d  the chair and the meet- 
ing was adjourned at  13:30 P.N. 

SECROLOGT COJIJCITTEE REPORT 

JIemhers of the American Dairy Science 
Association who died since the 1953 annual 
meeting include the following: 

John Howard Brock, Business Manager, 
Xorthern Illinois Breeding Cooperative, Hamp- 
shire, Illinois, died JIarch 26, 1953. EIe was 
born October 1, 1902. Mr. Brock was gradu- 
ated by the University of Illir~ois in June 1925, 
with a R.S. dtgree. He farmed for a year and 
then retnrned to his Alma Mater as Extension 
Dairyman for a tern1 of four years. He served 
as  Bond County F a r n ~  Adviser, Greenville, 
Illinois, for four yeam before nloving on to 
3fcHenry County for nine years as Farm Ad- 
viser at \\*nodstock, Illinois. Later he was Will 
County Far111 S d r i s t ~ ,  Jolict, Illinois, for two 
years before going to his final position on 
August 1, 1946. 

Edwin George Hastings, Emeritus Professor 
of Bactclriology, Vniversity of Wisconsin, died 
at  home in Orlando, Florida, on September 29, 
1953, a t  the age of 81 years. He was gradu- 
ated by Ohio State University with the B.S. 
degree in 189s and by the University of Wis- 
consin with the M.S. degree in 1899. He stud- 
ied at  the Royal Veterinary College, Munich, 
Germany, in 1901 and 1902. IIe rejoined the 
University of Wisconsin in 1902 and advanced 
t o  a full professorship in agricultural bac- 

teriology in 1013, at which time he became 
chairman of the depart~nent. He served in 
that position for 30 years. 

IIe was a succc~ssful teacher, an ahle scien- 
tist, a skillchd writer and editor, and a rapable 
administrator. He is known especially for his 
early work with H. L. Russell on the diagnosis 
of bovine tuberculosis and on the application 
of the tuhereulin test to cattle. He was the 
first person in the United States to isolate the 
causative organism or Johne's disease and the 
first to manufacture johnin and to use it  in 
testing for the disease. 

Professor Hastings contributed much infor- 
 nation on ~nastitis and brucellosis of cattle. He 
always was intrrrsted in the i~nprove~~rent of 
the quality of milk. His early work with H. L. 
Russell on the heat resistance of tnhercle bacilli 
helped to establish the heat treatments now 
employed for the pasteurization of milk. His 
studicls of the mcthylenr blue reductive test 
aided in its acceptance as a simple method for 
testing the bacteriological quality of milk. 

The early worlc of Hastings and Russell on 
the ripening of Cheddar cheese provided the 
basis for the widely used nlethod of curing at  
low temperature. He also worked to improve 
the cultures used for Swiss cheese manufacture 
and ripening. 

His publications in the scientific journals 
were many. With H. L. Russell he wrote Agri-  
c~lltttral Racteriolog~y, first issued in 1909 and 
since revised twice; Otctline of Dairy Bacteri- 
ology, which went through 12 editions; and 
Experimental Dair?y Baeteriolog?y. He was co- 
author of a laboratory manual of general bac- 
teriology, and contrihuted to Microbiology. 

Carl \IT. Larson was born a t  St. Ansgar, 
Iowa, Rfay 29, 1881, the son of Henry and 
Minnie Larson. He died in Buffalo, New York, 
on June 13, 1954. He is survived by his wife 
and one daughter. 

I ~ n ~ ~ ~ e d i a t e l y  after receiving the degree of 
R.S. in Agriculture at  Iowa State College in 
1906, he studied creamery and cheese factory 
methods in RIinnesotn and Ivisconsin for  one 
year. He was instructor, assistant professor, 
and professor in charge, Dairy Husbandry 
Department, Pennsylvania State College from 
1907 to 1915. In  1911 he was awarded a Mas- 
ter's degree a t  this institution. After teaching 
and earning a Ph.D. at  Colun~bia in 1916, he 
was with the Dairy Division, Bureau of Dairy 
Industry, U. S. Departn~ent of Agriculture, 
from 1917 to 1928, the latter part of that time 
being chief of the new Bureau of Dairy Indus- 
try. He then served as managing director of 
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the h-ational Dairy Couneil for  one year. From 
1930 to 1953 he was active in several commer- 
cial operations. 

Director Larson was a U. S. delegate to the 
Internntional Dairy Congress a t  Stockholm 
in 1911, and again a t  London in 1928. H e  was 
sent by Red Cross to France in 1918 to develop 
and i~iiprove milk supplies for  hospitals. H e  
was author of Principles and Methods of Milk 
Cost Accozinting, and Cattle Feeding and Man- 
agement (par t  author) in 1916. H e  was sec- 
retary of A.D.S.A. in 1913 and 1914 and was 
a life nieniber. 

Harrison A. Ruehe of Urbana, Illinois, died 
October 5, 1953. H e  earned his B.S. and M.S. 
degrees a t  the University of Illinois and his 
Ph.1). a t  Cornell University. After a year a t  
the University of California, Davis, Doctor 
Ruche joined the Staff a t  the University of 
Illinois in 1912. H e  served a s  head of the 
Department of Dairy Husbandry from 1921 
to 1943, when he hecame executive secretary 
of the American Butter Institute. H e  returned 
to the University in 1945 as a member of the 
Department of Dairy Science. Doctor Ruehe 
was president of the An~erican Dairy Science 
Association in 1935-36 and was associate editor 
of the Jotcrnal of Dairfy Science for  a number 
of years. H e  is survived by his wife and two 
sons. 

Frank L. Seymour-Jones, director of the New 
Products Research Laboratory of the Borden 
Company, died July  2, 1953, a t  the Neurologi- 
cal Institute, New Pork City. H e  was 57 years 
old. Born in Tvrexha~n, Wales, he attended 
Wrekin College in Kellington, Salop, England. 
His  further studies a t  the University of Leeds, 
England, were interrupted with the start  of 
World W a r  I when he joined the Royal Welch 
Fusiliers. H e  also served with the Intelligence 
Corps and rose to the rank of captain. H e  saw 
service in Gallipoli, Egypt, and Palestine and 
received the Military Cross in 1918. 

After l%rorld War  I he continued his studies 
a t  the University of Leeds, where he earned 
his B.A. with honors and a Master's Degree in 
Science. Awarded the Le Blanc Medal, he was 
also nanied a Goldschmidt Fellow in 1921. I n  
addition, he earned his A.M. degree in 1922 and 
Ph.D. in Chemistry in 1923 a t  Columbia Uni- 
versity, Sew Tork. 

After concluding studies a t  Columbia, he 
joined the Borden Company as a research 
chemist. H e  was shifted to the company's spe- 
cialties division in 1926 and became assistant 
to the viee-president of the manufaeturing de- 
partment in 1928. Six years later he became 

assistant general superintendent of the speeial- 
ties division. Named director of new products 
research 1 9 U ,  he was responsible for  the inven- 
tion, development and improvement of many 
Borden food products and special items. 

H e  was a member of the American Chen~ical 
Society and the A~nerican Dairy Science Asso- 
ciation, as well as a Fellow of the American 
Association fo r  the Advancement of Science. 
H e  was also a fo r~ne r  councillor of the Insti- 
tute of Food Technologists, and a former vice- 
president and president of the Metropolitan 
Dairy Technology Society. 

H e  is survived hy his wife and one son. 

George C. White, Professor Emeritus, Uni- 
versity of Connecticut, and a life member of 
A.D.S.A., died May 20, 1954, in Orlando, Flor- 
ida. H e  was born a t  Harrisonville, Missouri, 
May "5, 1847. He received a B.S. clcgree from 
the Vnirersity of Missouri in 1910 and an  3I.S. 
i n  1912. H e  did graduate study a t  Cornell Uni- 
versity in 1915 and again in 1926-27. 

H e  served as assistant and instructor a t  t he  
University of Alissouri, 1910-1912; assistant. 
professor a t  the University of Kebraska, 1912- 
13 ;  and professor of dairy industry, University 
of Connecticut, 1913-1943. H e  retired in 1943 
because of illness. Professor White was Dean 
of Agriculture, 1925-37; vice-Dean of Resident 
Teaching, 1937-43; acting Dean of Agriculture, 
1910; and acting Dean of the Graduate School, 
1910. 

Professor White was secretary of A.D.S.A., 
1926-28 ; president, 1928-30 ; and associate ed- 
itor, Jowr,~nl of Dair~y Srienee, 1913-26. 

AWARDS PROGRAM 
T H E  AMERICAN DAIRY SCIENCE 

ASSOCIATION 

The Association awards presentation took 
place in Sehwah Auditorium, Pennsylvania 
State University, June 23rd a t  7:15 P.M. Pres- 
ident Price presided. 

DELAVAL E X T E S S I O S  DAIRYMAN 
AWARD 

C. W. Reaves, ~ n e ~ n b e r  of the DeLaval Award 
Conin~ittee, presented the winner as follows: 

"The 1954 no~ninee was raised on a far111 in  
Pennsylvania, graduated fro111 the University 
of Missouri, and began his Extension work in  
Kansas in 1920. H e  joined the Pennsylvania 
Extension Service in 1923 as an  Extension 
Dairy Specialist in charge of the dairy herd 
iniprovemcnt association work. H e  has devoted 
his life to dairy herd improvement, directing 
his efforts largely towards the development a n d  
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perfecting of a program that has been the basis 
of the improvement of the dairy herds in the 
nation. His work was on a state basis, but by 
providing a working state-wide demonstration 
of better methods of conducting this basic 
extension project, his accomplishments have 
influenced the dairy herd itnprovenlent pro- 
gram of the nation. 

"He early developed a D H I A  Calf Book 
providing positive identification of animals and 
the Life History Cow Sheets for  the perma- 
nent DHIA herd records which were forerun- 
ners of the present national D H I A  record 
keeping system and proved-sire program. The 
systen~atic plan of conducting DELIA work 
resulted in proving many hulls, and his records 
provided data fo r  some of the early studies on 
repeatability of sire proofs. I n  the USDA 
Germ I'lasln Survey of 1935 and 1936, over 
36% of the herd data came from Prnl~splvania. 
Since the establish~nent of the Sational DHIA 
Proved- Sire Progralu, Pennsylvania has con- 
tinued in the lend, proving 629 hulls in 1953, 
and ranking second in the nation. 

"Striving always toward quality as well as 
quantity, he initiated spring and fall confer- 
ences of test suptln.isors in 1924. H e  has 
personally supervist~d 123 short courses which 
trained 2,357 testers. The results of the thor- 
oughness of his program include 204 associa- 
tions colnprising 114,907 cows in 4,603 herds, 

which are reaping the benefits of a well-planned 
and executed prograln. His  carefully super- 
vised DHIA progratn provides a service to the 
dairynlen that makes i t  a model for  other 
states. Pennsylvania leads the nation in the 
nulnber of herds on DHIA test and ranks third 
in number of cows on test. 

"He is a full professor of Dairy Husbandry 
Extension a t  the Pennsylvania State Univer- 
sity. H e  served fo r  4 years as secretary of 
the Pennsylvania Dairynlan's Association, is a 
lnember of Gamma Sigma Delta, honorary ag- 
riculture society, and a charter memher and 
8 q e a r  secretary of Epsilon Signla Phi. H e  was 
given special recognition for  DHIA work in 
Pennsylvania in 1931 and again in 1950. 

"The D H I A  program will stand as a monu- 
ment in Pennsylvania to the work of this man, 
and its effect has extended to all parts of the 
country through the policies he has helped to  
form. H e  has twice served on the Executive 
Board of the American Dairy Science Asso- 
ciation, has served as chairtrran of the Exten- 
sion Section and on many committee assign- 
ments. The leadership, integrity, good judg- 
~nent ,  loyalty, and good humor of the nominee 
are recognized by all who know him. 

"It gives me very great pleasure to present 
C. R. Gearhart for  the DeLaval Extension 
Dairy Achievement Award." 

Mr. G. H. Hopson, representing the DeLaval 
Separator Company, presented Mr. Gearhart 
with a check for  $1,000 and an  inscribed, 
framed certificate. 

BORDES AWARD FOR DAIRY 
MANUFACTURISG RESEARCH 

H.  L. Templeton, Chairman of the Borden 
Award in Dairy 3Iannfacturing Committee, in- 
troduced the recipient of the award as follows: 

"The 1954 recipient of the Borden Dairy 
3fanufacturing Award was horn in Wisconsin 
in 1911. This fact may have influenced him to 
~nalra daily prohlelns his life work. After the 
usual secondary school education in TFTisconsin 
and Iowa, he entered the Cniversity of TViscon- 
sin, fro111 which he received the B.S. degree in  
1934, 11,s. degree in 193.5, and Ph.D. degree 
in 1937. He specialized in dairy bacteriolo,~ 
and dairy industry. Since then he has been 
associated with universities on hoth coasts and 
in the Midwest. In  addition to his university 
duties, he has found time to act as a consult- 
ant to industry, and during \Volsld K a r  I1 was 
in the Bacteriologiral Service of the Army. 

"As a bacteriologist he has made many con- 
tributions to our knowledge. H e  is the author 
or co-author of numerous papers and of one 
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BORDEX AWARD FOR DAIRY 
PR0I)VCTIOS RESEARCH 

Dr. C. F. I-luffn~an, Chairlnan of the Borden 
Production Research Award Committee, intro- 
duced the recipirnt as  follo\vs: 

"The Border1 Production Research Award re- 
cipient for  1954 was horn in 3lissouri in 1904. 
H e  took his nndergraduate work a t  the Sorth- 
east 3Iissouri Te:lchers College.. IIe spent 2 
years as  a rural school teacher in Jlissouri, 
served one year as  arting head of the Depart- 
~tlent of Biologiral Science of Arizona State 
Teachers College and one yrar  as  acting head 
of the Dcpartlnent of Agrirulturc! of the Ar- 
kausas State Teachers College. H e  rereived the 
degree of Dortor of Philosophy in ani~nal  hreed- 
ing a t  the University of Jlissouri in 1932. H e  
was a Sational Research Council Fellow in the 
Biological Sciences, University of JVisconsin 
from 19.7'2 to 1934. H e  has been on the staff 
of the Department of Genetics of the University 
of Wisconsin for the past 20 years. 

"His chief area of research has been the 
physiology of reproduction, and he has made 
nlajor rontrihutions to this field fro111 the stand- 
point of fnndarnental understanding of the 

book dealing dairy His pub- physiological relationship involved in sterility. 

lications indicate that he has a wide knowledge His discovery that early fetal death is a n  
in~portant cause of sterility in cows is out- of the lactic cultures, bacteriophage, cottage 

cheesr, 1n1ttt.r ~nalting, cheese making and plant standing. H e  has also been one of the nlajor 

sanitation. 11s a speaker on any of these suh- contributors in the arras having to do with 

jeets, h r  is in populnr denland for  university 
short roursrs and n~eetings sponsored by the 
dairy industry, at  n-hirh his practical advice 
is va!uahlr. 

"He has dirc.ctc.d the rrsearch of nulnerous 
graduatr stuc1c.nts. A rc~vietv of the nanles of 
the co-authors of his nlany 1)uhlications shows 
that t l~rrt ,  arc. n nun~her of men in the dairy 
manufacturing and rrsrarch tields who have 
been aided I)g his ndvire and guidance. 

"Hr is a lnau \vho gives \vholehrartedly of 
his time and energy to his nlany activities. H e  
has served as an assoriatr editor and an  abstract 
section editor of the J o ~ t r n n l  of I)ctir,tl S c i ~ n c r .  
H e  has hern a n t r~nht~r  of thr Esecutivtx Board 
of the. Alnt.riran Dairy Srienct~ Association. H e  
is a ~nelnher of organizations dealing with the 
prol)lt11ns of 1)artrriology and sanitation. 

"It is a rral plt~asurt~ tc) prc.srnt 1)r. Paul R. 
Elliker, prof(.hwr of I)i~:.trriology a t  Oregon 
Statcx Collrgt., tr) rt.c*rivc. the Hortlen Award 
in Dniry Jlanufacturi~~g." 

JIr. .J. 11. JlcCnin. Srcretilry o f  the Borden 
Con~pany Fonndation. prest.ntrd Dr. Elliker 
with a check for $1.000 and thtl xold Borden 
Award medal. 1,. E:. CASIDA 
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understanding the rrproclnetive processes in 
livestoek. H e  has puhlikhed 93 scientific papers 
in the field of reprodnctire physiology, with 35 
of these having heen specifically I-elated to the 
solution of problems in dairy cattle. Many of 
these papers hare heen pnhlished during the 
past 5 years. The recipient is  not only an  
outstanding scientist hut also a distinguished 
teacher ancl editor of tlir Jocctvlnl of Alzinlnl 
Scirfzee. 

"In hrhalf of the Borclen Production Research 
Award Committee for Dairy Production, it is  a 
pleasure to ask Dr. Lrstt.r E. C'asida to conle 
forward to receive the award for  1954." 

JIr. J .  H. JIcCain, Secretary of the Borden 
Co~npany Foundation. presented Dr. Casida 
with a check for $l.Oon and the gold Borden 
Sward medal. 

AJIERICAS F E E D  JIASI-FACTURERS 
ASSOCI-STIOS -411-ARD 

T. TI-. Gullickson. Chairman of the Am-ard 
Co~ntnittre, introcluced the rrcipirnt as follows: 

"The man seleetcd n* the candidate for  this 
atrard has throngh mrly a\.;ociations, experi- 
ence, education. 1,erserc.rnncr. and arco~nplish- 
~nents attained an c.nriahle and undisputed 
position of Iradrrship in his chosrn field of 
study and research. He is a man of striking 
and sterling personality ant1 character, a teacher 
and research Icadrr. ancl a prodigious worker. 

"Born on a far111 in the \vide plains country 
a t  Tanganoxie, J<ansas, he has had intimate 
contact f r o n ~  early childhood with prohlenls 
incident to the procluetion of plants and ani- 
mals. He ~vorkrcl his tray through Kansas 
State College, from \\-hich he was graduated in 
1917, after ~ r l ~ i c h  he sc.1~-ed in the Air Service 
of his country until 191s. 

"Having gained his early experience in the 
11-est, he added to his pract i~al  rxperience with 
work on dniry fartiis as f a r  south as Florida 
and as f a r  north as Jlinnesota. Before heco~n- 
i11g engrossecl in rcsmrch. lie gained cousider- 
ahle rcnoxvn as a sho\vt~ian ancl judge of dairy 
cattle. 

"After recei\-ing thc. JInster of Science dr- 
gree fro111 the University of 1Iinnesota in 1922, 
he joinecl the Dairy Hushmidry Staff a t  Michi- 
gan State College and. except for a brief leave 
during which he acrluirecl the Ph.D. degree 
fmni the Knirersity of 11-isconsin in 1933, he 
has serred continnously at  that institution. H e  
has serrrd under and ~vorked with such ahle 
teachers and acltninistrators as J. B. Fitch, 
C .  I-I. I.:ckles, 0. E. Reecl, Earl 1ITrnver, and 
G. I3ohstedt. I n  turn he has heen a constant 
source of inspiration to his students, hoth un- 

drrgrnduate and graduate, a fact reflected by 
their Inany and varied later achirre~nents. 

"In 1937 he was a~vardcd the first Rorclrn 
_4\rard in Dairy Production based chiefly on his 
work relating to mineral n~etabolisn~ in dairy 
cattle. Since that time he has continued his in- 
terest in that field with his most recent studies 
concerning rohalt toxicity and its allevintion. 

"In addition to studies with minerals, his 
investigations reported during 195.2 and 1953 
include: runlen synthesis of protein, anrino 
acids and B-ritamins in ca1vt.s fed natural and 
purified diets, effect of aureotnyein on runleu 
digestion, runien synthesis and rutnen hncteria, 
effect of fineness of grinding and water eon- 
tent of concentrates on the eating and niilkiug 
time of lactating cows, vitamin B12 requireinent 
of the calf, and evaluation of roughages fo r  
~ni lk  production. These studies not only have 
aclcled much to our fundamental nutritional 
knowleclge and stimulated a new interest in 
the eraluation of feedstuffs for  ruminants hut 
also hare hrought ahont the formulation of 
~letv and hetter methods of feeding dairy cattle. 

"On behalf of the Award Com~nittee, i t  is a 
great pleasure for  me to present Dr. Carl Foun- 
tain Hnfftnan as the candidate of the American 
Dairy Science Association for the 1954 A~neri-  
can Feed Jlanufacturers Association Award." 

Dr. Raylnond T. Parkhurst, Chairman of the 
S.F.JI.A. Sutrition Council presented Dr. Huff- 
nimi with a check for $1,000. 



R. B. Brckrr, Chairman of the Honors Coln- 
mittee, introduced the recipient as follo\vs: 

(*This Inan, after being actirr for 8 years on 
thc staff, lvas admticcd to brad of the Dairy 
Departtnn~t in one of the ten leading dairy 
states. A new dairy 11uilcling atid an adequate 
dairy harn were part of thtl facilitic.~ for tearli- 
ing, research and denlotistration which resulted 
fro111 his efforts. He heran~e head of the Dairy 
Dcpartnlrnt in another of the leading dairy 
states and has served their signally for the 
past 20 years. 

"He served the Atnrricnn Dairy Science As- 
sociation on important co~ntnittees over the 
past 30 years, as sc*crc.tary f ro t l~  1921 to 192.5. 
and as presidrnt in 1927. He has hern an otfi- 
cia1 juclge of dairy rattle a t  state, re~ional .  
national and Canadian shows front coast to 
eoast. I-Ie helped to organize type classifica- 
tion with the Holstein and Jersey hreeds. H e  
was an official delegate to the World's Dairy 
Congress in London in 1928; srrved on the 
Fred Survey Cotnnlittee of the A ~ n ~ r i c a n  Feed 
JInnuf:~cturers rlssociation, and in ntany other 
activities. 

"JIatiy students, graduate studpnts, and for- 
nter staff associates in dairy production and 
dairy ntanufactures, ~uider  his direction, nolr 
are in leading positions as dairy producers and 

breeders of purel~rrd dairy cattle or hold itn- 
portant and key positions in dairy ntanufac- 
tures arid related fields. JInny of his students 
have gone into dairy e.utc.nsion, resrarch, trach- 
ing, and professional fields related to the dairy 
industry fro111 coast to coast and in sonte roun- 
tries overseas. Sational and international ac- 
claitn hare herti piren to the staff which he 
heads. IIis influence has 1)een ~'itlesprmd hy 
lighting the candle and serving as an  inspiration 
to further efforts. He sponsored and fostered 
state 1)rec.d organizatioris and industry short 
courses to pronlote and develop further both 
dairy production and manufactures. 

"The notninee of your Associatinu for dis- 
tinguishrd 1ionorar~- tnletnI)ersl~ip in 1951 is 
Professor J .  R. Fitrll. 

"President Price, the Con~mittee wishes to 
present to you as the candidate for Honorary 
JIetnhersliip in the American Dairy Science 
Association in 19.54, Professor J. B. Fitch." 

President Prier a\i-ardrrl the certificate in 
the llattie of the Anlerical~ Dairy Science 
Association. 

ISSTALLATIOS O F  OFFICERS 
Prrsident Price instnlletl the follo~ving offi- 

errs-elect : 
"Kalpli E. Hodgson and Cieorge Hyatt, Jr., 

according to our estahlislled rwtottt, it is nly 
great privilege as president of the American 
Dairy Science i\ssocintion to declare that you 
have herti duly elrcted by our ~nenthers to he 
directors of tliis i\ssociatio~~ for the nest 3 
years. 

"As you assntne the duties, responsibilities, 
and privileges of this ofice we know you will 
conduct the affairs of tliis Association aceord- 
ing to its Constitution and By-Laxi~s." 

"Lane A. Moore, in accordance with our tra- 
ditional custon~. it is IIOW my privilege to in- 
Sorn~ you in the prr.;ence of these tnetnhers 
of our Assoriation that you will, for  the coming 
year be our president. 

"11-e give into your trust the duties and re- 
sponsihilities of this, our highest office, which 
you \vill conduct according to the instructions 
of the Constitution and By-Laws of the Ameri- 
can Dairy Science -Issociation." 

"Ira -4. Gould, hy virtue of the established 
custoni of our Association it is IIOW tny privi- 
lege and plmsure to give 5-011 this offirial wel- 
come to the duties and rrsponsihilities of the 
vice-president of the Anlerican Dairy Science 
Association. I n  accepting this office you agree 
to act according to the C'oostitution and By- 
Laws and, after one rear. to heconle the ~ r e s i -  

.I. B. FIT( II dent of this Assoriation." 
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PEOPLE (UYd EVENTS 
&aCca~Scruecwd 

Pioneers in the Dairy Industry 
OLLIE E. REED was born on a farm near 

Fayette, JIo., August 19, 1885. H e  attended a 
country school, then continued his education a t  
the grade and high school in Moberly, Mo. I I e  
entered the Univ. of JIissouri in 1903 and was 

zratluated with a B.S. 
clegree Prom the College 
of Agriculture in 1908. 
I n  1910 he received an 
3I.S. from Missouri. H e  
was awarded an honor- 
ary degree of Doctor of 
Science f rom P u r d u e  
Univ. in 1947. 

Ilr. Reed's experienees 
have  been wide  a n d  
varied. During the sum- 
~ n e r  of 1904 he was em- 
ployed in  the  da i ry  
de~nonstration barns a t  

0. E. Reed the St. Louis World's 
Fai r  under E. H. Far-  

rington of the Univ. of Tvisconsin. H e  was an  
assistant in dairy production a t  the Univ. of 
31issouri in 1909, and the nest  year he was an  
instructor in nrilk production a t  Purdue. A t  
Icansas Agricultural College he was professor 
of dairy husbandry fro111 1911 to 1918, and for 
the first 3 years he was also head of the poul- 
try husbandry dcpartmmt. From 1918 to 1920 
he serred as prnftlssor of dairy l~usbandry a t  
Purdue. In  1919 hr was ernployed by the 
French Food Conin~ission to purchase cattle 
in the I7nitc.d States. In  1931 he managed the 
C;ossard Breeding Estates-a dairy and hog 
far111 in Incliana-n wheat and livestock farm 
in I<:~nsns, i~nd  a cattle ranch in Colorado. H e  
was professor of clairy hushandry, Michigan 
State Collegc, from 1921 to 1928 and was chief 
of the Bureau of 1)airg Industry, USDA, fro111 
1928 to 1954. Sinee January, 1954, he has been 
director of livestock research in the Agricul- 
tural Research Service. 

Dr. Ileed  as e1ectc.d vice-president of the 
An~erican Dairy Science Association in 1920 
and 1924 and was president in 1925 and 19'76. 
He served as chairman of the colnmittee to 
organize ancl publish the 1iSl)A yearbooks in 
1936, 1937, and 1939. 

For  his nrany services to the government, Dr. 
Reed was given a Distinguished Service Award 
by the U. S. L)epart~nent of Agriculture in 
1952. 

l a  

On June 8, 1910, he ~narried Lucy Ann Lee 
of JIobc.rly, No. They have three children, 
Rosa Lee ( K i ~ n e ) ,  Olive E. (Boyle), and Wil- 
ber .Jackson Reed. 

Dr. Reed has influenc*ed the lires of ninny 
young nlen in the dairy field. His activities in 
educational fic,ldq and his Inany acco~nplish- 
nlents have earned for him recognition ar one 
of our outstanding dairy leaders. 

Loomis Burrell Retires 

Loohrrs BCRREI.I. has ended his long distin- 
guished career as director and chairman of the 
Board of Directors of the Cherry-Burrell Corp. 
He has served continuously in these capacities 
since the company was incorporated in  1928. 
JIr. Burrell's father started in the dairy supply 
and equipment business a t  Little Falls 85 years 
ago, and 59 years ago Loomis Burrell joined 
his father's company, the D. 1%. Burrell Co., 
which in 1928 became one of the major compo- 
nents in the for~nation of Cherry-Burrell. 

His interest in science, which increased dur- 
i n s  his eollese w a r s  a t  Tale Univ.. found meat .. . 
potentials ancl r~pplications in the riipitlly de- 
~ e l o ~ , i n z  (lain, industrr. Throuzh his cflorts . . 
and work with his company's engineers, came 
Inany of the great advances that have heen 
~~racle fro111 the tin plate and soldered copper 
batch equipment of the early 19001s, to the 
continuous process stainless steel equipn~cnt of 
today. 

Many 1ve11 merited honors have been given 
Lon~nis Burrell during his career, alnong them 
being his appoint~nent in  1932 as Consultant 
in Jlilk Sanitation by the U. S. Public Health 
Service. H e  was nlade a n  official delegate to  
the World Dairy Congress a t  Berlin in 1937 
by Cordell Hull, then Secretary of State. I n  
1941 he was niade a member of the General 
Board for  Dairy Research of the Dairy and 
Ice Cream Supplies Association. I n  1949 he 
\\-as elected a ~rien~ber of the Scientific Research 
Society of America, and in 1952 he received a 
bronze plaque ancl citation fro111 Corncll Uni- 
versity Dairy Science Bssociation for outstand- 
ing ~ ~ o r k  in connection with the dairy industry. 

His social attributes, civic activities, and in- 
-.cstrial ~nanagement abilities have been com- 
~ ~ ~ e n s u r a t e  with his scientific achievements. Mr. 
Burrell's career has been filled with well rounded 
nccomplish~nents, and Inany honors have been 
given him. He will continue to serve a s  a con- 
sultant to the eon~pany's research department. 

114 
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Happenings in Oregon State H e  was made assistant executive secretary 4 
- - - 

.J. H .  BYERS has accepted a position a s  assist- 
ant  professor in the Dairy Science Depart- 
ment a t  the Univ. of Illinois. Dr. Byers has 
been a research assistant with the Oregon Ag- 
ricultural Experiment Station fo r  the past 6 
years and has recently co~npleted his work for 
the doctorate degree. 

C. 31. r o x  KR~SICK has accepted a graduate 
assistantship in Animal Breeding a t  Iowa State 
College. Mr. von Krosigk had previously been 
doing graduate work a t  Oregon State College. 

A nonprofit organization called the Oregon 
Milk Proclucers was incorporated in Sale111 re- 
cently, with ARTHUR IRELAND of Forest Grove 
as president. The group was forlned to pro- 
mote the sale of nlilk and is an  outgrowth of 
the efforts of a committee of 1,800 milk pro- 
ducers in the Portland tnilkshed who have been 
voluntarily promoting milk sales for sevc~ral 
years. LESTER ADAMS, once publisher of the 
San Francisco Bulletin, was named manager. 
Offices have been established a t  527 Pacific 
Building, Portland. 

Alterations in the Dairy Products Plant Act 
of 19.53 are being considered. The principal 
change offered would permit use of the Vacre- 
ator for  pasteurization of Grade A milk. Also 
proposed is the allowance of a direct open- 
ing hetween n~i lk  house and milking parlor. 
F.S.P.H. Service has approved both items. 

The Jackson County Pa~nona Grange and 
thv JIrdford Milk Producers League have pro- 
ntoted a plan for  boosting milk sales. They 
have sold eight of the city's largest restaurants 
on the idtna of serving lnilk with meals a t  no 
extra cost. Reasons given were the rising price 
of coffee and the decreasing post of nlilk and 
thc fact that coffee was given with the meal 
with no additional charge. Sewspaper adver- 
tirc.ntc.nts listed the names of the cooperating 
restaurants. 

Parfitt Becomes Evaporated Milk 
Association Secretary 

FRASK E. RICE, executive secretary of the 
Evaporated Milk Association, rt.tin.d fro111 that 
p!~*ition on July  1, and E. FI. PARFITT has heen 
n:1111et1 as his successor. Although Dr. Rire is 
relincluisl~ing the executive secretaryship, he 
\rill re~nain as an a.ctivc1 consultant of the 
Association for  a t  least 3 years. 

A IIoosier by birth, sc.hoolet1 a t  Indiana 
Univ. and Cornell, Ilr. Rire joinc.d the Evap- 
orated Milk as so cia ti or^ in 1927. To deterlnine 
the valuc. of evaporatetl n~i lk  in infant feeding 
and to interest the 111edi~a1 profcssinn in its 
use was one of the principal activities of the 
Association a t  that titne. 

Dr. Parfitt came to the Association f r o n ~  
Purdue University in 1938 to head u p  the 
newly forn~ed Sanitary Standards Progmm. 

vears ago. 
Dr. I'arfitt has long been pron~inent in the 

dairy industry. Fo r  19 years he was on the 
staff a t  Purdue. I re  has published n ~ a n y  ar- 
ticles in the field of bacteriology ancl milk 
sanitation. 

Pluto Is Dead 

The Ilolstein sire, Pahst Burke Pluto, Reg. 
So. 87-1002, died June 21 a t  BIichigan Artificial 
Breeders Cooperative, East Lansing. This gold 
ntedal sire, classified “excellent," was brought 
to Michigan as a calf. His record shows 1 8  
daughters with an  average of 14,510 lb. milk 
with 3.58% test, and 521 Ih. butterfat. 

In  January of 1950, Pluto was acquired by 
Michigan Artificial Breeders. This popular bull 
was the focus of attention to the many thou- 
sands of visitors to Michigan Artificial Breed- 
ers hull barn each year. 

Illinois News Items 
1,. B. HOWARD, former head of the Food 

Technology Department, will heeonle dean of 
the Coll(.ge of Agriculture Septemher 1. R. T. 
-\III,SER, former director of the Peoria Regional 
I,ahoratory, surreeds Howard a s  head of Food 
Technology. 

The Chicago Dairy Technology Society will 
sponsor the dairy products judging contest to 
he heltl by the International Dairy Show a t  
Chicago in October. Thr cotntnittce in charge 
is made n p  of former college judging team 
n~rlnbers. 

The Beatrice Creamery of Chan~paign has dis- 
continued the manufacture of butter from gath- 
ered (sour) rreanl. After 40 years operating 
as a rentmlizrr, the plant x\~ill process whole 
~nilk,  ~nanufacturing cnndensed ~nilk,  i r r  cream 
n~ix ,  nonfat dry ~ni lk  solids, and slvecbt cream 
1)nttt.r. ;2 new 650 Ih. per 111.. spray drier was 
recently installed, according to C. S. HASSES, 
vice-presidrnt of Reatrice Foods Co. 

11. PI.RKO of tho Dairy Science Depart~nent 
has accepted a position as bacteriologist with 
t l ~ e  I i raf t  Cheese Co., a t  Glenview, Ill. 

ET.AIYE SET.SOS has accepted a post doctor- 
ate fello~vship in the Dairy Scitlnce Depart- 
n~ent.  1)r. Selson. \vho conles from Io~va State, 
~vill work on vitanlin synthesis. 

F. S. BAKER, fortner graduate assistant i n  
dairy cattle physiology, has accepted a posi- 
tion as assistant dairytnan a t  the Sor th  Lonisi- 
ana Hill Far111 Experinlent Station of L.S.U. 

HO(;ER JY. HEJIKES, graduate assistant i n  
clairy cattle nutrition and feeding, has accepted 
it graduate assistantship a t  Cornell Univ. 

JAJIES F. D. GREESHALGH, Wright fellow in  
clairy cattle nutrition and feeding, returned July  
12 to his home, "Rydal" Frodshans, Cheshire, 
England. 
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Former Vermont Dean Dies 
J ~ S E P ~ I  ~AAIVRESCE HII.I.S, dean of the col- 

lege of Agriculture a t  the Tniv. of Vertnont 
from 1898 until his retiretumt in 1942, died a t  
Bnrlington, .July 8, a t  the age of 93. Since his 
retirenlc.nt, Ilean Hills has 1)ecn ca1!g?ged in tlie 
preparation of a history of the b n ~ v .  of Per-  
niont. IIe is a past ser rc~tnry- t r rnsu~~r  and 
president of the Assoc. of Land Grant Colleges 
and Universities and served as editor of the 
Association's publications fro111 1910 to 1919. 
He was the recipient of Inany honors ancl 
awardq, including the degree of Flonorary I)oc- 
tor of Scienc.ca fro111 JInssac~llusetts Statc. Col- 
lege, Rutgers Univ., Rhodr 1sl:lnd Statc. Col- 
lege, and the Vniv. of Vertl~ont. 

Completed Theses 
Jf.8. Ih2.qrer : 
J. C. \V~r,cox-Fatty ncid clinin length spcci- 

fieity of soutch 111icro1)ial lil)ases. Univ. of 
Illinois. 

J. F. D. G ~ ~ ~ s ~ r . \ r . ~ ~ r - E f f e r t  of heavy con- 
centrate f~*cding prior to ealving upon lac- 
tation and npon 111a11111111ry ed~nta .  Cmiv. of 
Illinois. 

W. T. AKERS-Effect of physical f o r ~ n  of hay 
upon hay consun~ption and growth of young 
dairy c.alrc.s. t7niv. of Illinois. 

R. IV. I~EMKES-The 11sc of calciun~ forn~ate  
in prc.servation of alfalfa silage. Unir. of 
Illinois. 

Jnlr  ES R. IAOI)(;E (Dairy Hushandry)-Influ- 
rnee of aureottlyein on it, ritro ec~llulosc~ di- 
gestion hy hovitie rutlten microorganistns. 
Io~va State Colltage. 

ERI.ISG HRASDS.\ETER (D:riry Bacteriology)- 
Growth of psycl~rophylic~ harteria in raw 
ntilk. Io\vn State College. 

DEYETRI C. ~ A P . ~ I ) o P O ~ ~ ~ . ~ S  ( Dairy Industry) - 
Effects of wartn-up trc~attnrnts on psycliro- 
pliilic 1)actc.ria in pastc.urized ~nilk. Iowa 
St:ttc. Collebgt.. 

Ph.D.  Drgree:  

FOREST N. BAICER-The effect of frequency of 
e,jar~~lation and epint.phrine injection on the 
setnen production and lihitlo of young hulls. 
Univ. of Illinois. 

Runr  ROVACHEVICIX - Degradation of 6-phos- 
phoglucwnate to pyruvate and glyceralde- 
hydtl-3-phosphntc. by pseudonlonns fluorc1s- 
cens. Univ. of Illinois. 

DAI.F: E. JIAI)I)ES ( Aninla1 Breeding) - Rela- 
tions between parts of lartations and the real 
producing ability of Holstein cows. Iowa 
State College. 

~\'nr.r.nc~ C. L a ~ v ~ o s  (Dairy Bacteriology)- 
Influence of certnin factors on growth of 
bacteria in rcfrigerated dairy products. 
State College. 

LAURESCE G. HARJIOS (Dairy Bacteriology)- 
Interrelationships of rnicroorganistns i n  
creain. Iowa State College. 

IT. G. JESSISGS-Studi6.s of certitin red pig- 
inents derived fro111 11-thioharhituric acid 
and their relation to oxidized flavor. t*niv. 
of California, Davis. 

1,. F. En~rososos-The effect of I~cbi~t and 
certain salts on the centrifngal scdintentatio~~ 
rates of inilk pmteins. Vttir. of Califoruin, 
Davis. 

News from Iowa State College 
HOIVARD LARSOS has heen appointecl to the 

dniry hushandry staff a t  Iowa State College a.; 
Associate in teaching and resc~areh. 

C. T. C.\ssos ,  on leave frotn Iowa State 
College, has returned to Lehaaon for another 
year as agriculture aclvisor, after riqiting in the. 
L-nited States during JIay and June. 

Construction has I)egun on a dairy calf nu- 
trition hanl a t  the dairy hnshanclry far111 a t  
Iowa State College. Cott~pli~tion is e~spri*t!vl 
during the late fall. Facilities for d i~es t ion 
~ r o r k ,  radioactive tracer studies, and cl~cntical 
work will he included. 

R. SCOTT ALI.ES (Ani~nal  Hushandry and 
Chenlistry), L. D. ~IcGrr.r.r.\~~) (~\ni tnal  HUS- 
hnndry), and T'. H. SIEI.SES (Dairy Indosty- 
Estension) liavc heen l)ro~noted to the rank of 
associate professor. 

D. E. JhnnEs ,  ~ v h o  reet.ntly received his doc.- 
torate in anintal hreedin!: front Iow:~ State Col- 
lege, has joined the staff of the Dairy Dc.part- 
111ent a t  JIichigan State College. 

EARL 0. \\-RIGHT joined the Dairy Itidustry 
Rstension staff as assistant pn)fessor on Jrnli. 
1. He forntc.rly was a ~ n ( ~ l n h ~ r  of the staff a t  
the t-nir. of \Tiscotisin. 

Professor Sammis, Cheese Specialist, Dies 
JOHS L. S.\II~IIS, 81, a retired Vniv. of \\-is- 

cousin staft' n~rnther. died July 16 a t  his hot~tr 
in JIadison. Professor Sant~nis was ronneeted 
\\-it11 the Departntent of Dairy Industry a t  
\I7iseonsin f r o n ~  1906 to 1940. He ohtailled Ili* 
B.S. and 3I.S. degrees frotn the Tniv. of Illi- 
nois and his P1i.D. degree from \Viseonsin, in 
1897, 1899, and 1906, respectively. For  sonle 
t i~ne  he was associated with DR. STEPIIES 31. 
B ~ ~ r o c k .  in resear~h 011 the clictttica1 properties 
of ~nilk. 

Dr. Satnn~is was tlie author of Clrerxc Nnk- 
ilrg, a testhook for practical cheesctnakers. 111 

1912, assisted hy A .  T. RRaHs, he dt.veloped 
a nlethod for ~~tnnufacturing Cheddar cheese 
fro111 pasteurized ~nilk. For lttany years he 
\\-as secretary of the I\-iscotisin Clic~ese JIakers 
Association. 

Surviving arc, his wife, three daughters, and 
one son. John C., a reporter for the Capital 
Tinws of JIadison. 
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Student Affiliates and A.D.S.A. 
A Gdest Editorial 

We have ~vitnessecl within the past six years 
9 111arkoc1 clecline in stndent affiliate member- 
ships of the A.D.S.i\. I t  is the considered 
opinion of those \vho have been studying the 
plahleln that this reflects a11 unhealthy situa- 
tion which, if not renledied, may have far- 
reaching effects upon the future welfare of the 
Association and the entire dairy industry. The 
rec.ort1 of stuclent affiliate n~emherships for  the 
past six years is as follo\vs: 1949-4.59; 1950- - - ,:>(I : 19.51-340 : 1952-264; 39.53-270 ; 1954 
-301. 

The most apparc.nt explanation of the de- 
cline in afliliato 1nt3lnht.r~ is the marked de- 
crease in the nulnher of dairy students that 
has occurred since I9-M. -41~0, there is an  indi- 
cation that the inerc%asc. in student affiliate an- 
llual d111.s fro111 $3.00 to $5.00 has nlaterinlly 
eontrihuted to this tl(.cline in 111emht.mhips. 
1Vitho11t ~nini~nizing the importanre of the 
a1)ove factors, it is clmr that the. full potelltiill- 
ity of the studc.nt affiliate prograln is f a r  fronl 
hc.ing rea1iec.d. 

Student affili:~te ~~ ie l l~he r s l~ ips  were originally 
estahlishecl as a l~t (~ans  of inducing students to 
heco~ne regular ~~t t~lnhers  of thc A.D.S.A. after 

graduat ion.  Co l l ege  
graduates  have heen, 
antl still are, a pr in~ary 
source of ncbw ~neu~hcr s  
f o r  the. Association. 
Yet, during the peak 
year of student affiliat(3 
~ n e ~ t ~ h e r s h i p s  (1949),  
only 17 assunled regu- 
lar ~nenlbership after 
grnclua tion. Rt~rcmt c.f - 
f o r t s  t o  ga in  more 
nlenlbt.rs fro111 t h i s  
sourer  have yielded 
prontising results. Dur- 

E. L. Thomas ing 1952, 40 of the !X 
new nlc.nlbcrs ~v(~rc. for- 

111er s t~~(Ient  affiliates. Here is eoncrete evi- 
dence of what a 1 1 1 0 1 ~ ~  a ~ t i v f ~  student affiliatca 
progralll can achieve. The i~nport;~nce of d : t i ~ ~  
gratluates as a fruitful source of ntBw ~ne~llhers 
for the -4ssocintion slloulcl not hv underc~sti- 
111atc.d. Th(.sr are profc.ssionally trained indi- 
vitluals to wholn the Association and the indus- 
try ~rrust our (lay look to nssulile 1n1ic.h of th(. 
rc~sponsihility for  Imclership and continuecl 
service. 

The ro~~ttlrittre on student affilic~te chapters 
of the A.L).S.A. has surreyc.d studcwt nncl fac- 
nity opinion rc.garding present weaknesses of 
the. studclnt afliliat(3 p r o g r a ~ ~ ~  ancl what ]night 
I>(. clone to hring ahout a s t r o n ~ e r  tie between 
dairy stuclents antl tht. Assoriatlon. An analy- 
sis of the facts and opinions revealed by the 
study leads to two principal eo~lclusions re- 
gartling the stcaps necc2ssary to stimulate the 

interest of dairy students toward Inore active 
participation in the student affiliate program. 
First, the benefits to be derived fro111 affiliation 
must be increased and, secondly, any plans fo r  
a luore active student affiliate prograrn sllould 
include as a primary objective the strongthen- 
ing of loral dairy student organizations. 

JIany of the previoi~s henefits of student 
affiliation have ceased to exist. The principal 
henefit a t  present is the opportunity to receive 
the Jor :~snr ,  OF DAIRY SCIENCE a t  reduced 
cost. Son~e  faculty members helieve thnt stu- 
dents sllould be strongly encouraged to obtain 
the Journal in order to keep ahreast of eurrent 
srientific developments. Others feel that the 
Journal is too technical for  student use a t  the 
undergraduate level and that we are not justi- 
fied in urging the undergraduate to beconre a 
student affiliate for the sole purpose of reeciv- 
ing the Journal. Xany students have* exprt~ssed 
the view that it is not necessary for the111 to 
have personal eopirs, :IS thc. Journ:tl is accSes- 
sihle in the lihrary. The usrfu1nc.s~ of the 
Journal to the graduate stuclerlt has not hcm 
questioned. Rut in order to interest the Ina- 
jority of undergraduate students in heconling 
student affiliate nlembers, additional benefits 
must he forthcoming. Undoubtedly, thr inrlu- 
sin11 of the "People and Rvent,s'' srction and 
the other popular sections in the Journal has 
enhanced its interest to the nndt~rgradui~te stn- 
dent. Recently, i t  has hrcln p r o p ~ e d  thnt a 
~wriodic student ne~vslrtter be puhl~shed either 
as part  of, or  separate f ron~ ,  thv Journal. Stu- 
dents in general appear to he enthusiastic re- 
garding the potential ~nerits of a ~lewsletter as 
n ~ ~ t e d i u n ~  for  exrhanging ideas and clisst.tninat- 
ing information regartling aetivitic.~ in the 
dairy field ~vhich artx of direct eonrern to them. 
I'lans are earrently heing ~nade  for  activating 
this pro,ject which, if sueeessful, ran starve Itla- 
terially to inercaase the 1,encfits of student affil- 
iation with -2.D.S.A. 

At present there arc1 26 dairy student eluhs 
\~11ich possess charters designating the111 as stu- 
dcwt hranchrs of A.D.S.A. A nu1nht.r of other 
eluhs have never applic'd for  such a c0hartc.r. 
Several of these loml eluhs are extrelnc.ly to 
~noderately a r t i v c ~ n l a n y  others have praeti- 
rally ceased to exist either hemuse of lark of 
stucl~nts or lark of interest. I t  appchars highly 
dt~siral>lt~ that serious considc~rtltion shoulcl he 
given to providing \vorthwl~ile inec.ntives \vltic~l1 
\vould serve to stinlulatc. grcwter activity anlong 
our dairy rlubs. There is an~p le  evidenee that 
the activities of a properly functioning stu- 
dent organization <*an t.ffc~ctivc~lp c o ~ t ~ p l c . ~ ~ ~ e ~ l t  
the fo r~na l  teaching progratn. I'ast ~nelltl,ers of 
active dairy eluhs frecluently c.xpress tht. he- 
1ic.f that cluh activities ~ v e r t ~  an iutport:lnt par t  
of their eollege education. Jlembership in the 
dairy cluh is often the first opportunity offered 
the studcbnt 1vIlrrc~1,y he 111i1y expc.rit.urc> the 
sense of helonging to a profession. Cluh ac- 
tivities also proricle the opportunity for  exer- 
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cising leadership and the chance to gain other 
valuable experience which can serve to better 
prepare the dairy student fo r  a professional 
carrer in the dairy industry. 

JIuch has been written concerning the causes 
of the stnall enrolltnent of dairy students-es- 
pecially in the field of dairy industry. I t  ap- 
pears that this situation is in large part  due to 
a lack of knowledge and understanding regard- 
ing the present needs of the dairy industry 
and the opportunities available to the properly 
trained individual in this 111ost i~nportant 
brrnc11 of our expanding food industry. The 
-1.D.S.A. has played a dotltinant role in the 
scientific and educational advances in the dairy 
field. However, during the past decade there 
has been a substat~tial increase in the emphasis 
on the scientific phase of the Association's pro- 
grattl and a marked slaclie~~ing of etnphasis on 
educational activities. S o  one can truthfully 
deny that the expansion of research activities 
in the dairy industry has been necessary and 
~tlust hc continued. Ho~vever, it is undoubtedly 

true that the ultitltate effectiveness of research 
will depend, to a ~na jo r  degree, upon the avail- 
ability of adequately trained individuals who 
are able to make practical application of the 
results of research. Many of the members of 
A.11.S.A. who are directly concerned with the 
student problem believe that if the Association 
is to tuaintain its leadership in the dairy field 
there ~ ~ t u s t  he a vigorous revival of activity in 
the educational phase of its program. I t  is 
realized that the student affiliate question is 
but one phase of the over-all student problem. 
However, it is highly probable that a well co- 
ordinated student affiliate progratn can effect 
an  improvetnent in the status of our present 
students and, a t  the same tittle, stittlulate the 
interest of others in preparing thet~lselves fo r  
a career in the dairy industry. 

E. L. THOMAS 
University of Minnesota 
Chairman, Comn~ittee on Student 

Affiliate Chapters, A.D.S.A. 



AUTOMATIZATION OF DAIRY 
PROCESSING OPERATIONS 

The Dream Plant of Tomorrow 
DALE A. SEIBERI,IKG 

Dcpartmcvzt of Dairy Technology 
The Ohio Statr  liwic'rrsit!j 

Process instruntentation, a fast  growing 
hmneh in the field of engineering, deals with 
the complete auton~atic control of various proc- 
essing operations. The oil and chen~ical indus- 
tries, alltong others, have rapidly taken adran- 
tage of this technical advance, not because of 
the feature of push-hutton control hy operators, 
hut because automatization can achieve smoother 
integration of procrssing operations than is pos- 
sihle with hutnan control. The dairy plant of 
the future should lend itself to this devcloptnent. 

Many of our plant operators, perhaps with- 
out realizing it, already etnploy sotnr proccass 
instrumentation in controlling HTST pasteur- 
izers. S o  tnan could maintain the precise con- 
trol over the tentperature and path of milk 
a s  is done by the automatic ten~perature and 
flow diversion valve instrutnentation. 

Recently, we have witnessed the introduction 
of hulk tank pick-up, C.I.P. cleaning, auton~atie 
easing and uncasing equiptnent, autotnatic case 
stackers, paletized systetns of tnaterinls handling, 
and continuous standardization of milk. Con- 
tinuous pasteurization of tttilk and continuous 

frc.c.zing of ice erealtt hare long been practiced. 
Continuous hutter ntaking operations hare 
pt.orcLn snccessful, and rec.c.ntly we have oh- 
served the introduction of continuous cheese 
rnaking processes. Ice ereant is hardened and 
tttixc>s arc. processed hy tilore or less contitluous 
tcvhniques. The definite trrnd to continuous 
opc.ration of many phases of our processes, tnntle 
possihle hy newer techniqurs, allows the con- 
sideration of the possihility of intclgrating the 
rotttplete operation into an  autott~atically con- 
trnllc.tl procatass. The key is procdcBss instruutrntn- 
tiim - tltc. c.nd result will he cotttplc.te auto- 
t~~:~tisri~tion of entire processes. 

Process instrun~entation is now amilahle to 
rtlcbasnre and control such variahles as flow. 
liquid Ievcl, tnoisture content, pH,  prrssure, and 
tc~tttperature. Exploratory work contluvtc.d in 
coopc~ration with the Ohio State Unirc.rsity has 
indicated that detertnination, recording, and con- 
trol of ice creant overrun - in the line - is pos- 
sihle through application of radiation enc2rgy 
~ttc~asuretttents. Reports of the derc.lopnttwt of 
an  instruntt.ntaI tnethod fo r  dc.tern~ining f a t  and 
total solids allow the considt.ration of autot~latic 
control of even these variahlrs. 

Complete Automatic Control Possible 
Well within the real111 of possihility is a 

dairy process operation in which thc1 procc.ssing 
and packaging of the product and clc,aning and 
sanitizing of the equipment may bc eo~npletchly 

FIG. 1. A schemat,ic diagram of a theoretical fluid milk processing operation equipped for complete 
automatic control. 
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steam water , . . - - - - - .I - - .I - .. . - . - . - - - - - - - - . - - ~~nl_c:~onn!c_tjo-nr~1? volv*s 

(Raw Products) 

N o t c  Heavy lines andorrows indicate product flow polh. TC - Temperature  Controller 
Small ar rows indicate  flow of c leaning solutions. TLC - Thermal L i m i t  Controller 
Short d a s h  lines indicate air conneclions lo vulvas. PRC - Pressure Recorde r  Cont ro l le l  

LC - Level Con t ro l l e r  

Fro. 2. Possil~le :Ip])c,nr:lac*e of n graphic cotltrol pnnrl instnllrd ill n glnab ~ri~l~lo!r-\r:~ll nllo~ring ris- 
un1 ob~e~rv :~ t io~~  of tllv ])~OCCSS ill :1(1ditio11 to il~strurl~cmtnl ol~srrrntion. 

u ~ ~ d r r  ilntolllatic. cot~trol. Sutah a "drc~il~n pli~nt" 
ulay rot~sist of ;I systc.ln s i t ~ ~ i l a r  to th t~  oncb pre- 
sented sehet~~atieally ill 1:igurc. 1. Storage aud 
surge t iu~ks  with 1c~rc.l ~ I : I ~ I I I S  ; I I I ~  indicators, a 
I lTST unit with c o ~ ~ v e ~ ~ t i o t ~ : ~ l  t t z ~ ~ ~ p ( ~ r a t u r r  and 
ther111a1 Iiutit co~~trols ,  :I 11o111og(~11izer with press- 
sure rontrol, and perhaps ill the future, a 
stattdardizer-clxriHer equipped fo r  f a t  oontellt 
111t.asurt~111c1nt attcl c o ~ ~ t r o l  cw~l~prisc. the h:isic 
itc.111~ of' c.cluip~~ic~t~t. Tllc1sr c*ould hr c.onr~reted 
wit11 air-oprr:ltrd rillvrs aud sa11itm.y piping 
to for111 circwits suit:~l>l(~ for  I)otll prot.c.ssin,v 
ol>rriitiolls and c.ircul:ltior~ clc.at~ittg opc~rntiot~s. 
The "t~(.rv(. ret~tt.r" of this it~stilllation would be 
:I sc1clurt~ce c*ontrollrr \rhich could hr prc.sc.t to 
provitlc 1)ropt.r ralvcx posit io~~s,  start  and stop 
pull~ps t111c1 ot11c.r I I ~ : I ~ ~ I ~ I I ( ' s  ill proprr order, 
apply holllogc.uizc*r ~)l.cssurc., or it1 short, cull- 
duct all ope r :~ t io~~s  IIO\V dol~c. by hu111an 11i111ds. 
Turning the srlc~cstor switch to "c.lean" could 
11ositio11 all rn1vt.s to 111;1kr u p  a C.I.1'. circuit 
c.ot~sistit~g of the. pipe li~~t.s, HTST systt.111, rind 
ho~llogetlizt.r. T i l l ~ i ~ ~ g  ( l i ~ ~ ~ ~ s  \ro111(1 cdontrol the 
adclitiou of w:ttrr nt~cl drtc.lpt>nts : ~ t ~ t l  tinte of 
cairculatio~~. T;lt~ks could cot~crivnhly he clc1aned 
by rerirc.111atiot1 lnethocls, ever1 during pro- 
ctbssitlg, if the tleressnry spray equiptuent was 
prrlllanrt~tly i~~stallct l  ilt1(1 ~o1111e~tt~d to the 
elc.a~~it~g unit with air-ol)c.r:~tcd valvc~s. A co~u- 
11I(~tca lil~t. of fluid products c.ou!d prncrssed 
co~ltil~nously. C'ltoc.ol:~tr drink, for  instatlre, 
111ight hc. hirncllcd hy utilizitlg thv st;uld:1rt1izer 
to rc.tlucc. the fa t  col~tc.l~t of the. \rhole t ~ ~ i l k  to 
LO%, the11 ro~lll~initlg the tl~ilk with liquid 
sugilr ntld rhocoli~te i l l  the p r o ~ ) ~ r  ratios in the 
l>;tl:~t~ce tank. 111 c:ista of t':lilurr of pilckaging 
or I)ottlit~g tqu ip~ l l t~ t~ t ,  :~uto~ll:lti(+ (.o11tro1 rould 

place the ri~-cwit ill :I "st;tlldI~y" rrcirculatiot~' 
operation until the clifieultirs wchre c~)rrec.tc*d. 
I f  thtl troul~le was not n.~~~c.dic.cl \rithitl ;I pre- 
(1t.ter111i11ed I I I ~ I X ~ I I I U I I I  ti111(, pt.rio(1. t11~ proc- 
c*ssit~g oprrntiotl \rould ~11ut (II)\VII mltil Illore 
product \!*as 1lc.edc.d. 

Operations Will be Controlled from 
One Panel 

Such an  i~~stall:ltiot~ rnnl(l I)c.co~l~e quite cBs- 
tensire and still re111ai11 nuder co~ltrol of one 
trained tec+l~t~ic ia~~.  H e  xvould t ~ o t  hr in the 
plant proper hut ~ rou ld  he situzltt.tl ilt a graphic 
~ n n t r o l  panc.1 (Figurr  2 )  perhaps ov'rlookiug 
the plnnt. Hcl could c~bservc. froln ouch positiou 

El Shipping 

General Sa le r  Production 
Manager O f f i c e r  Manager 

Graphic Control 
Panel 

(observation, comunicotion, a control circuits) 

FIG. 3. C11:1l11lelu t l~rougl~ \rl~ic.h il~for~~latioll 1.r- 

garding sales, produrtiol~, nnql i l l r r~~tory  uligllt 
flow by use of ) I I I I I ~ ~ I ~ . I ~  cards n t~f l  elretrol~ic CIIIII- 

1)utrrs. 



every variahle it1 the procclss, asc+ckrtaitl the 
position of evcAry valve., i~tld detrr~rrine the flow 
of every product or other liquid ~tlrdiunt. Con- 
trols for every operation wou!tl he placdrd a t  
his finger tips. Industrial tc4~vision coulcl he 
e ~ n p l o y ~ d  to etlahlr hit11 to nhsc.rve tank truck 
reecbiving opel~ltions or cold storagcl handling 
operatious. This tltntl \vouId hr respot~sihlc~ for  
considerable product processing yet could have 
his respoasihilities c.asc.d - for autolt~atir inter- 
lock circuits would prrvc.ut hit11 frottt 111aki11g 
costly tnistakrs. An instnllatiot~ of this type 
could provide a steady flow of the drsired prod- 
ucts of high ut~if'orrttity to fillitlg rquipt~rent 
nearly 24 hours a clay. 

Sales and Accounting Procedures Included 
To cotnpl(4e the autotnatizatiot~ progrnnr, con- 

sider thc. inclusion of another tlrw tc.chniquc. in 
the sales and accountit~g arras of the. husitlc.ss. 
As daily orders c.ou~c~ into a plant, thr infortun- 
tion conlil he ldacc.11 on punc.hcd cards. Ship- 
ping it~fort~tation tttiglrt hc* handlrd in a sit~tilnr 
Ittanner. Carcl sorting t~tt~chanisttts rould tahu- 
late, cottrpute, and snpply infort~tation rc~garcl- 
ing salchs, production, and inventory a t  a Itrercx 
push of a button. Illustrated on Figure 3 is a 
hlock diagram indicatiug the channrls such in- 
i'orttration tni$~t follo\v ill keeping ~nanagc~t~~c*nt 
posted on hustnrss eonclitiot~s, produdion people 
up  to datc1 on cottrplrted production, aud the 
proress operator infom~rcl a s  to what is still 
needed. Such an elretrotlie device rould even 
have a "trte~ttory" atld perhaps could adjust 
for  holidays, weekrnds, etca., if previous yri~r's 
histories were also providc~d. 

T e  tuay cot~sider, at111 prrhnps must colt- 
sider, the above as ottly a dwanr. Rut  - we 
should realize that tttnc.h of it is tc~chnologieally 
possihle now. 

Receut ~)uhlicatiot~s havr poitlted out that 
process instrutt~entation is not a stand-itt for 
hu~uan  hrings. It eat1 do things that n-oulcl he 
it~~possihle for  any eott~binatiotr of hun~an  he- 
ings to handle; acting contit~uouslg, rapidly, 
aucl tirelessly - forc.vc~r ~ttonitoring the procluct 
and mait~tainitlg its cluality. IIo~vevc.r, regi~rd- 
less of all the capn.hi1itic.s of ttrrrha~~ic-al cou- 
trol, hutttan ingenuity nucl judgtttrnt will rrttlain 
essential in its application ill the dniry plants 
of ton~orro\r.. 

EVALUATION OF COLLEGIATE 
STUDENT DAIRY PRODUCTS 

JUDGING SINCE WORLD WAR I1 

Sincr the rc.sutt~l)tiot~ of thc~ Collc.giatc. Stu- 
dents Intc~rttationnl ('ont~.st in the dudgittg of 
Dairy Products in 1947 af t r r  a Ii~psc of 5 

ychars ducb to I\-otold War  11, sevcln ant~ual  cou- 
trsts havr her11 held it1 which 163 tclarrrs of 
t11rc.c. mcbn ~ac11 repr(~setltitlg 37 collrgrs have 
p:trticipntod. 

Thc. coutest cotttinut,s to he sponsored joitttly 
hy the. Att~erieatl Dairy Scirnce Associiltion aud 
the ])airy It~dustries Supply Association and is 
c.otlclucic.tl under the supc.rrisiot~ of thc. United 
Statrs 1)c.partnrc~ttt of Agriculture. Kc.cogtlizc~d 
clnality-ittinderl, cot~~mercial leaders ill the dniry 
proclucts tirld have served as offieii~l judgc.s of 
the b11ttc.r. ttlilk, chc~ese, ant1 ice ercaltt used in 
tltc. atlnu:~l cotltclst. I n  addition, rhost.n c.oadl 
judgc~s 11:1vc served as e11tx.k jutlges for each of 
tl~c,sc. proclnrts. In all. the seores ant1 critic.istus 
given thc. products should reprrsc.nt the eross 
scbctiot~ opinion of cotnpc~tent judges ott the 
clnalities of dairy products throughout the rouu- 
try. Thus, in time a dairy products quality 
pattc1rt1 will he rstahlished. 

Thr conchrs of judging teanrs participating 
it1 thr c.ontest soot1 acquire an  awareurss of this 
pnttc.rn to tllr cstent that this c.speric.t~ce-gz~ined 
inforltration uncotlsriously hecotttes a part  of 
their tmching ancl, thus, this knowledge of 
quality evaluatiou is passed on to tho stuclcrlts 
and to succeedittg coaches. 

The conches tuay gait1 fro111 a knowledge of 
the quality patterns ancl trends as established 
in prc.rious contests. To this end, the corr~tttittee 
ot? .Judging Dairy Products, A.l).S.A., has trtade 
available through studirs of various phasw of 
judging dairy produets spec-ific itlfornration (1, 
2, .S, 1. 5, 6, 7 ,  8, 9 and 10) which will aid in 
itlarc.asing their knolvledgr of dairy products 
judgitlg, particularly as rc4ated to the Collegiate 
Studc.trts Internatiottal Contest. 

A study of the data presented shows certain 
trc1ttds not only in flavors hut in their evtllua- 
tions. Changes in procrssirlg as a result of 
techttologiral develol>t~tent ntay result in slight 
bnt significant inflnet~ec.~ on the nppearitnrt., 
Irc.1, odor, and taste of dairy producats. Acrord- 
ingly, studies of the evaluatiot~ of tht. various 
orgi~noleptic qualities of these products  trust 
be nrade frottr titrte to tilne if judgitlg progress 
is to he nchicbved. The studies rc~portrtl hrrein 
\rill be helpful to all the coaches of dairy prod- 
ucts juclgitlg tcbants at111 will indicvttr to the 
ittdu*try the rrlativta values arcor(1c.d products 
It:tvit~g rc.rtain nrgat~oleptir defects. 

Flavor Scores and Criticisms of Butter, 
Milk, Cheese, and Ice Cream 

Thcb odicinl flz~vor cri t icis~~ts atrcl scaorcBs for  
the 70 s:rt~tpl(.s c.ac.11 of h u t t c ~ ,  chcesc., tttilk, atld 
icca crc2allt usc~l in thc~ contests fro111 19-47 to 
1953 it~rlusivc. :lrcB prc~srtltrd in Tal)l(bs 1, 2, 3, 
atltl 4. The fli~vor critic.isttts :trca listcacl alpha- 
bc~tienlly :IS they appcaar on the cot~tc.st:~t~t score 
c:trcls. 111 atlditiotl, the nssoci:ttc.d flirvor &ti- 
eis111 is 1istc.d i~lphnl~c~tic~illly. The. sc.orc2 for the 
slxlcific flavor or  cottthil~:ltio~l of flavors, as well 
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TABLE 1 
Ofirinl paror scores and critieisnts of bicfter 

jrrrlged fro911 1947 to 1!)53 inr2ttsive 
Eralt~ation Tinles 

F1:lror vriticis~n " of flavor ~ ~ o t e d  

(points) (A'o.) ( % I  
x o ~ ~ e  38.0 7 10.0 
Acitl ( a l o ~ ~ e )  - 0 - 

nut1 36.0 to 36.5 3 4.3 
coarsc., rcoketl 36.0 1 1.4 
:t~tti cookrtl 36.0 1 1.4 
autl n1:11ty 35.5 to 36.0 3 4.3 
and 0111 rrearn 35.5 to 36.0 3 4.3 

Cheesy (nlo~le) 33.0 1 1.4 
and 0111 creatn 33.0 1 1.4 
0111 creanl, rancicl 32.0 2 2.9 

Coarse (alone) 36.5 to 37.5 9 12.9 
ant1 cookc11 37.5 1 1.4 
and feetl 37.0 1 1.4 
an11 old cream 35.0 to 36.0 3 4.3 

Cooketl (alone) 38.0 3 4.3 
and fred 37.5 1 1.4 

Fishy (alone) 32.0 1 1.4 
Garlic (alone) 32.5 to 33.0 4 5.7 

nut1 nrutr:tlizcr 32.0 1 1.4 
lfetallie (alone) - 0 - 

and fishy 32.0 2 2.9 
ant! 0111 crea111 32.5 to 33.0 2 2.9 
an11 t:tIlo\vy 31.0 1 1.4 

J111sty (alone I 34.0 1 1.4 
: I I I I ~  0111 rrmnt 34.0 1 1.4 
a1111 11-re11y 32.0 to 34.0 2 2.9 

Set~tralizcr (aloue) 34.0 2 2.9 
a1141 0111 creanl 34.0 to 35.0 5 7.1 

0111 crc:lla (alone) 34.0 to 35.5 8 11.4 

' Tltr flavor clcfrrts "bitter, briny, feed (alone), 
flat, 111i11ty (alone), oily, oxitlizctl, rancid (alone), 
stor:rgr, talio~vy (:tlottr), ul~rlea~l, weclly (alone), 
\vco~ly, : I I I I~  yeasty" Irere not found ill the butter 
S:IIII~)~PS I I S P I ~  in the last seven eol~tests. 

TABLE 2 
Ofirial jinror srorcx nn(l oit icisn~s of ckeesc 

jrfdged fro111 ?!Id7 to 1!):i3 irrcltrsive 
Eralu:ttion Time 

Flavor critirisnt " for flavor noted 
(points) (h'o.) (YO) 

Scne 40.0 to 41.0 I 8  25.7 
Ari11 (aloue 37..5 to 3cj.o 9 12.9 

Ijitter 36.5 2 2.9 
I>ittcr, u11cle:111 37.0 to BX.0 7 1ll.Il 
fce~l  39.5 2 2.:) 
unclr:tn 36.0 to Ri.0 2 2.:) 

Bitter a1111 IIIIC!I~:III 35.6 to 3n.U 5 7.1 
fruity, ycasty 3 i .5  1 1.4 
fer~t t r~~tr : l  35.5 1 1.4 

Ft.rnle~~tt.~l (:tlone ) 3fi.5 1 1.4 
u~iclnln 36.0 to 38.5 2 2.:) 

Flat (:tlone) 3X.5 1 1.4 
Fruity (alone) 3i.U 1 1.4 

11 IIC lean 37.11 2 2.9 
yeasty R(i.5 1 1.4 
yeasty, t~nclean 37.0 1 1.4 

Uneleml (:rlonc) 35.5 to 39.5 13 1X.6 
fnr~.tnonterl 3fi.0 1 1.4 

TABLE 3 
Oficiol paror scores and criticisins of stilk 

jtrtlgr~l front 1.947 to 1953 inelasire 

Evaluation Ti111e 
Flavor criticism ' for flavor 11ote11 

(points) (So.) (70) 
None 
Darny (alone) 

feetl, unclean 
Bitter (alone) 

ra~lrid 
Cooked (alone) 

feed 
flat, oxiclized 

Co~vy (alone) 
Feed (alone) 

flat 
garlic 
unclran 

Flat  lone) 
C:arlic or onion (alone) 
Malty (alone) 
Oxidize(1 (alone) 
I<anei~l (alorle) 
Salty (alone) 
Unclean (alone) 

" The fl avor defects " barny (alonc) , bitter 
(alone), foreign, high-acid, metallic, musty, and 
weedy" were not foltnd in the milk samples used 
in the last seven contests. 

as  the nu~llhcr and percentage of times the fla- 
vors recur, is given. 

i l n  exal~~ination OF the tahular ulaterial shows 
several striking, but exprcted, trends in judging 
dairy products. Prohahly the first observntion 
of note is that  not all the flavor defects listed 
on the, c.ontrstant srore cards are  used. How- 
ever, a closer scrutiny may reveal their usage in 
corubination with aunther flavor defect. Sever- 
theless, the question of the desirability of 
their bring cirlrtrd arisrs. FIowrvrr, atlvan- 
tageous as  their deletion would seen1 to be, it 
111ust I)(. borne in 111ind that the up-to-date 
yrarly rules of the routest, in ahieh  the con- 
trstant-score-card-listed cri t ieist~~s are illeluded 
idrntirnlly, s r r re  also as  a guide for  all judging 
of (1:lirg protlncts - co~~ullereial, sectional, and 
ro?atio~lal. F u r t h e r ~ ~ ~ o r e ,  the flavors listc.tl nlay 
he notrd occasionally in routiue gntding of 
tlniry products. 

Tt I I I U S ~  hi. understood thilt the snnrples used, 
with or without specific flavor drferts, were 
rc.lcrtrd for  eontrst use fo r  the nlost pnrt  be- 
c:~usc. tl1r.y posscassrd certain contest-desircd fla- 
vor clualities. IIenre, the percentage distrihu- 
tion of the sa~llplrs above flavor criticism or 
having specific flavor defects cannot apply to 
the quality of eo~~l~nerc ia l  dairy products ill the 
I-~iitcbd States as  a whole. 

Th(. Tables also show that sevc.ml individual - . . . . . . . . . . 
= Tile flavor defects " (xlolle), or g r ~ u p ~  of flavor defects occur Itlore fre- 

,veedy, whey taillt, i,lld yeitsty que~ltly than others. Furthernlore, these dcfects 
(alone)" were not found in the cheese samples are  generally specific to the product. Fo r  es- 
used in the last seven contests. alllplc, "acid," "coarse," "neutralizer," and "old 
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TABLE 4 
OjlFrinl paror scores a~trl crrticist!rs of ire o'ca!tl 

,jotlprtl froit! 194; fo 1953 incltrsicr 
Emlu:ltiorr Time 

Flavor criticis111 " for flavor notetl 
O>oi?rts) (So.) f % )  

Sonc 40.0 2 2.9 
Cookctl (:rlone) 36.0 to 39.5 10 14.3 

lacks fiuc flavor 37.3 to 39.0 5 7.1 
lacks f avor i~~g  37.5 2 2.9 
0111 ineredielit 31.0 to 36.5 4 5.7 
storage 36.0 to 38.5 2 2.9 
too liiel~ flavor. 0111 

Judgment on the Physical Characteristics 
of Butter, Cheese, and Ice Cream and 
on the Container and Closure for Milk 
Tllr hody and testure scorcs of cheese and 

ier rrmln and of contai~ler and closure for  n~illi 
i ~ n d  their evaluations are given in Tnhlrs 5, 6, 
arid T. Although the rules fo r  thc. contest and 
the contestanth' butter score card list eight pas- 
rihle body and texture defects fo r  huttrr, riot 
one of the TO samples was seorrd down for  
this itetn. 

ingreclicut 36.5 1 1.4 
ol~lraturnl slvcvtener 38.0 1 1.4 TABLE 5 

Flavoring Oflrial bod!/ ntt17 ~P .T~I I ) .P  cr~tiris~it of C~ICPSP 

lacks 36.0 1 1.4 jrrflperl fro~tr 194; to 19.i.3 i~rrl~~si?.rz 
lacks, unnatriral 

sweetener 
too l~iglr 
too Iligll, lacks fine 

flavor, unnatural 
~~veetrner 

ullnatuml 
Lacks fine flavor (alone) 

too high flavor 
unllattrml slvretcner 

Metallic (alone) 
unclearr 

Nentralizer (alone) 
oltl ingrellient 

Old ingredient (alone) 
too l~iglr flavor 
u1111att1r:rl flavor 

Oxidize11 (nlotlc. ) 
metallic 

Storage (alone) 

"Tlre flavor defects "egg, trig11 acid, lacks fresh- 
ness, lnetallic (alone), rancid, salty, lacks to l~igll 
or unnatural slveetener (alone), and unclean" were 
not fount1 in the ice creani sanrplrs used in tlre last 
seven colitests. 

cre:lli~" arc specific to butter; "cooked," "feed," 
and "oxidized" to niilk; "cooked," "unnatural 
flavoring," "lnrks fine flavor," and i'olcl itlgrrdi- 
ent" to ice crealll; and "acid," "hitter," and 
"unclean" to cheese. 

The nunrerical rralu:~tiolis of tho flavor criti- 
cisnl revral rcniarkahle consistrnc~y on the part  
of the judge. The report of prrvious stutlies 
(4, 5, 8, 9) has been 11ell)ful in lcritlilig st:~l)ility 
to flavor evaluation. A-lltl~ougli spcvitic scort2s 
were suggested for the r;irious itltc~~rsitirs of 
off flavors ill tlir srveral clniry prot1uc.t~ (S), 
not all judges agreeil p r r f r ~ t l y  or1 the intensity 
of the defect; henei. thc~ factor of interpreta- 
tion of intensity ill srorcl evaluation c.nters into 
the final judpnie~it. Also, another factor, that 
of niultiple flavors, as tvrll as  intensities, ~iialies 
a suggrstc.d scoring guidr difficult to follom-. 
Indiridual ,judgli~ent of flavor and its intensity 
will nl\vays he. a no~~nic~asurnhle quality. Sev- 
ertlieless, suggttstrd guides and reeords of judg- 
r~rerlts such as ~.c.ported herein, will he of in- 
rstilrlahle value ill rstahlishing n pattern or 
nor111 that dairy products c.oaches liiay use with 
confidence. 

Body and texture 
criticism " 

Ev:rluatiotr 
of I~ody and Titne 

texture notetl 

Xone 
Crunr1)ly ( a l o ~ ~ e )  

gassy 
Curtly (alone) 

gassy 
Gassy (alone) 

nrt>aly 
open 
pasty, sm. curd holes 
sw. curt1 I~oles, weak 

31eaIy (:rloue) 
open 
]):I ?. 
sl1ort 
nr:rk 

Opeti (:rlone) 
pasty 
pasty, \vc.:tk 
sl~ort 
swcrt curd holes 
~vcn k 

l'asty (alone) 
open, u.e:ik 
sil::lt 
hIV. e11r11 110les 
s~v. cur11 l~oles we;lk 
1vc:r k 

Slrort 
\freak 

- 

"Tllc. I)olly :ind trxtrlrr ~ltsfects "c.orky, c.rii~lrl)ly 
( a l o ~ ~ e ) ,  curfly (alone), spo~~gy,  slvret cur11 l~oles 
(alone), an11 yeasty" svrre not fou~rtl i l l  tlre elleere 
snnlples user1 in tile last sevell contests. 

Convrrsc.ly? thc. body aud trsturc of c.hc*ese 
plays such a 111ajor role in its utility :~tlrl sale 
that olily a slllall pc>reetrtajie of A~lreric.a~~ 
Cheddar ehec.se cbscapes criticis111 fro111 clit.ese 
judgrs in this respect (Table 5) .  Fiftc'erl, or 
21.47; of the TO sanlplrs of c1iec.s~ \vcBre criti- 
cized for  having all "open" body. This drfeet, 
often encountered \\.it11 other eriticis~~ls, such 
as  "gassy," "tuealy," o r  "pasty," was noted in 
a total of 3.5 of the s:~lilples, o r  .5O%. A 
"gassy" texture, either singly or in colnhi~iation, 
was fo~ ind  in 12 or  17.1% of the sanrples. 
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TABLE 6 
Oficial body a ~ t d  trxt?trc and ~aelting qzfality 

cr i t ic is~~~s  of ice crrain judged from 
19f 7 to 1953 i?#clrtsitle 

Time 
Criticism Evaluation noted 

Bor1.1~ a ~ t d  te.rturc: 
None 
Coprsc (alone) 

Icy " 
soggy 
weak 

Soggy (alone) 
gummy 

Yelti~rfl qttality: 
None 
Curdy (alone) 

does not melt 
Does not melt 

(points) 

29.5 
'77.0 to 29.0 
27.5 to 29.0 
27.0 to 28.5 
28.0 to 28.5 
29.0 to 29.5 

29.0 

The body and testure defects " crumbly, fluffy, 
gummy (alone), icy (alone), sandy anil weak 
(alone) " were not found in the ice cream samples 
used in the last seven contests. 

"This defect was listrtl on the contestant's score 
card in 1!!47 and 1948 as "coarse or icy." 

TABLE 7 
Olficial co,ttaincr nttr7 closrtrr criticisms of nlilk 

jetl.qer7 frona 1947 to 1953 inclltsive 

Time 
Criticism Evaluation noted 

(points) (NO.) (#) 
Cot~fainrr and closrrre :" 

No eriticisnl 5.0 26 37.1 
Closltre : 

S o t  sealed (alone) 4.75 21 30.0 
chipped lip 3.75 1 1.4 
not full 4.25 1 1.4 
not protected 3.75 4 5.7 
not nroteetecl. chinned 3.5 2 2.:) 
not protected; eh&)ed 

lip, poorly seated or 
leaky 

not protected, not clean 
inside 

not protcctetl, not clean 
inside, poorly seated 
or leaky 

partly protected 
partly protectcd, leaky 

Co~ttaiirrr : 
S o t  clean inside 
S o t  full 

" The eont:~il~er :tnd closure tlvfe(.ts "cover torn, 
poorly seated (alone), dentcil, leaky, cl~ipped lip 
(alone), corer not waterproof, not 1)rotectetl 
(alone), and partly protected ( a l o ~ ~ e )  " were not 
forincl in the milk s:~n~plen 11set1 in the last seven 
contests. 

"?rlealg," "pisty," ..sht>rt," and "\veak" drfeets 
also werr noted rather frc.clnt.ntly, heing fount1 
in 14.3, 25.7, 11.4, mld 31.4% of the san~ples, 
respectively. 

I,ike\vise, the hody :ind texture of ire erean1 
have larked considerable of attsining perfeca- 

tion. Of the 70 san~ples, 58 or 82.9% were 
criticized fo r  being "coarse" and/or "icy." Fu r -  
thern~ore, 37.1% of the san~ples failecl to show 
good ntrltiny quality. 

The conta~ner and/or closure fo r  ~n i lk  S ~ I I I -  
ples used in the contest have been subject t o  
criticis~n. Of the 70 sa~nples, 67.1% were faultt*cl 
fo r  being "not smled" either with this short- 
coining done  (30%) or in eo~nbination with 
son~e other defect. 

Minor Score Card Items 
IVith the possible exception of color in cheesr, 

which \\.as eriticizecl oemsionallg for  being 
"acid-cut," the ~ninor  score card items for  hut- 
ter, cheese, ~nilk,  ancl ice creanl gc.nrrally were 
not criticizetl. IIosc.rer, the proficient judge 
of dairy produets is a1\~:1ys conscious of pos- 
sible defects in these areas. For  exatnple, 
"gritty" salt in hutter, once mcountt.red frch- 
qu~n t ly ,  is eo~~~p:~ra t ive ly  unkno~vn in crealuery 
hutter today. Yet the conipetent butter judge 
always is eonscions of the possihility of the 
defeet. So it is ~v i th  potc.ntial defects in ot11c.r 
minor items :IS \vc4l. 

Suggested Guides for Teaching Dairy 
Products Scoring 

Based upon ( a )  trrnds in judging, in part  as  
sho\vn herein; (b) in~proven~ent in procc.ssing 

TABLE 8 
Stcggestrd flavor scores for brrttcr sl~otoing 
drsigaatrd intr~lsitirs of flavor rlrfrcts 

Seorrs' for flavor having defects 
of the following intensities 

1)istinct or Pronooneed 
Flavor criticirrms Slight definite or strong 

Acid 3 (i 35 34 
Bitter 36 35 34 
Briny 3 7 36 35 
('l~eesy 34 33 32 
C'oarsc 3 7 36 33 
C'ooked 38 37 36 
Feet1 38 3 7 36 
Fisl~y 33 32 3 1 
Flat 3 7 36 35 
G:~rlic 34 33 32 
Malty 3 I; 33 34 
lfctallie 34 33 32 
nfllsty 34 33 32 
Srutr:~lizer 3 -5 34 33 
Oily 34 33 32 
01t1 crcam :i .j 34 33 
Osiiiized 34 33 32 
Il:inci(l 33 32 3 1 
Storage 3 i 36 35 
ITtensil (unclean) 35 34 32 
\\'ood y 3 (i 35 34 
Yeasty 34 33 32 

"R:n~ge of score for each class of 1,utter: 
Exrc.llent 38 (no criticism) 
Gootl 36 -37.5 
Fair 34.5-3.5.5 
Poor 31  -34 
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ANIMAL DISEASES 
707. Extermination of bovine brucellosis by 
preventive inoculation and diagnostic methods 
studied with reference to a plan of campaign 
on a broad basis. R .  SCHEELJE, Inst. fiir Milch- 
hygiene cler 19~1tndes-Versuchs-und Forschungs- 
anstalt fiir JIilch\virtsrl~aft, Iciel, Gerlnm~y. 
Icieler JIilcl~\\-irtscahaftlichc Forschungsbe-  
richte, 6 : 91. 1954. (English Summary). 

Var iou~  possibilities of combatting bovine 
hrncellosis by preventive inoculations of living 
eultures arc discussed. Rest rc,sults were ob- 
tained with faintly virulent 19 ( X )  strains. 

Diagnostic procedures surh as the "ring 
test" and a rapid agglutination test with gradu- 
ally reduced quantities of scrutn wercA also 
em1uatc.d. Both tnethods, on the whole, were 
found adequate in dctc.rting infected stocks. 
295 references. J .  Tohias 

BOOK REVIEWS 
708. Advances in Enzymology, vol. 15. Ed- 
ited by F. F. SORD. Interseienee Publishers, 
Inc., S e n  Tork 1, S. T .  533 pp. $11.00. 1954. 

The chapters inr1udt.d are:  The meehnnistns 
of enzymic oxidoreduction, by S. J. Leach 
(Austri~lia) ; Thcrmodynan~ique den r6actions 
ittt~~~unologir~ues, hy Hen6 TVur~nser (Franre)  ; 
Chemistry, nletaholisnt, and scope of action of 
the pyriclinr uuc.leotidc. cornzytuc2r, by T. P. 
Sinrrrr and Edna B. 1iearnt.v (\Viseonsin); . . 
Altc.rnatc pi~thrvays of gluc.osr and fructose. 
111(~taholistt1, by E. Rackvr (Connecticut) ; En- 
z y t ~ ~ i c  t~~c~cl~nnisnts in the citric acid cycle, by 
A. Ochna (Sc.\v To1.k) ; The n~echanistn of 
n:.tion of hytlrolytic cxnzyntcbs, by H. Lindley 
(Australia) ; Enzynlic synthcbsis of polysaccha- 
rides, by 11. Starcay (England) ; Urea synthesis 
ancl ~ltc.taholislll of arginine and citrulline, by 
S. Ratnc~r (XI.\\. l'ork) : Thia~~~inc~se ,  by Akiji 
Fujita ( Japan)  : Hennin and thr clotting of 
~ttilk, hy S. J .  Hrrriclge (England);  and Die 
Struktur dcs Tahakntosaikvirus und seiner JIu- 

709. Laboratory Instruments. Their Design 
and Application. A .  EI.I~IOTT and J. HOICE 
I ) r c .~sos .  Chc~nical Publishing Co., Inc., 312 
Fif th  i\venue, S e w  Tork. 414 pp. $7.50. 1953. 

JIany lahoratory technicians, particularly 
those living in this country, depend to a large 
estc'nt on the nlanufacturer of scientific instru- 
tnents to provide their needs in laboratory 
apparatus. Occasionally, I~on~ever, n new instru- 
~ t ~ ( * n t  for R particular task must be designed 
and it is t11c.n that a kno\vledge of design, 
~ttaterials ant1 procc.ssing is desirable. Thc sub- 
jeet ntattter in this hook is treated under the 
follo\ving chapter headings: (1 )  Geucml Con- 
siclt.rations, ( 2 )  The Accuracy Attaina.hlc in 
JIarhining Operations, (3) 1'ropt.rtic.s of Jla- 
terials Vsrd for Gc~neral Construrtion of Jn- 
strutnc.nts, (4) Cilsting and Jointing Jlrtals, 
(5) Prcpi~rations of Ilmwing, (6) Constmincd 
Alotion and Constraints, (7)  The llagnifica- 
tion of Small Displacemmts, (8) Sensitivity 
and Krrors of Instrunlents, (9 )  Isolation of 
Apparatus fro111 Disturbing Influrnres. (10) 
I ) i n ~ ~ i n g ,  (11) Tests for  '~trai~htnckss,  Flat- 
ness, and Squareness, (12) Glass, (13) The 
\\-orking of Glass, (14) Lenses, JIirrors, and 
I'risms, (15) Optical Instrummts, (16) Pho- 
tography in Research. Four  appendices are 
included : (1 )  Cotnputations of a Corrector 
Plate for a Schmidt Camera, (2 )  A S o t r  on 
Crystals, (3) Sotes on Ray Tracing and (4 )  
A~tgnlar Jlcasuren~ent, Convr.rsion Factors. 

The n~aterial  is presented in s i ~ t ~ p l c  but con- 
cise language and is well suppl~~tnentc~d by 
references on related subjects. The non~encla- 
ture and selection of ntatc.rials is sott~ewhat 
slanted toward British usage which detracts to 
sonte stna11 extent fro111 its usefulness to the 
t \ ~ ~ ~ e r i c a n  technician. 

A research lahoratory ntag find it advan- 
tageous to hare this book in its library as i t  
(1oc.s contain under one cover infor~nation 
\vhich \vould he tittle consunting to ohtain f r o ~ n  
othcr >ources. J .  Tobias 

tanten, by G. Schraunn~ (Gertnany). The well- 
written chapter by Bcrridgca will be of 

BUTTER 
titular intert.st to those in the dairy inclustry; 710. In butter it's flavor that counts. x. E. 
this chapter sutnn~arizr.~ tnaterial fro111 108 FARRICI~-s and R. J. SELSON. AIilk Prod. J., 
references, many of which are recent foreign 45, 7 :  24. 1954. 
publications. F. E. Nelson The use of c u l t ~ ~ r e  gives butter of superior 
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flavor quality, hettrr keeping quality with itu- 
proved hody and texture, and will increase 
hutter sales. Of pritne itnportance in tlte tnanu- 
facture of uniforn~ly good culture are the 
te~nperatnre of setting hoth the illother culture 
and big cultures ~ v i t l ~  tlre reco~ntuended differ- 
ence in inoc.ulatiot~ and propel- ttvnperature 
control. The proper cooling of culture xvitl~ 
vigorous agitation. ah well as thr reconu~~endt~tl 
ntantler of uhr. ~vill inhure a ~ l t ~ i f o r ~ t ~  drgree of 
flavor tltrougl~out the yt'iir. .J. d. danern 

CHEESE 
711. Something new in cheese salt. d. 31. 
P.IGE, Norton Salt Co., Chicago. Milk Prod. 
J.. 45. '7: 2'7. 1954. 

This article drsrrihes the grnrral ohjectirc.~, 
rt~sults and eonelusions of a pt-oject initiated 
to test the use of high purity varuutn pan salt 
it1 the tnat~ufacture of Antwicat~ Chcvldar 
clieese when applied in a sintilar tnanncbr as 
coarse flake salt. 

The follow-ing factors hare heen studied aud 
are hriefly discussed: (1) effect of propylrne 
glycol and spmy dried ~vhey on ehrrsr quality, 
( 2 )  fat, tnoisturr, and salt loss, (3 )  dissolving 
rate, ( 4 )  spreading quality, (5)  the t~ffrctire- 
ncss of propylene glycol and spray dried whey 
solids as anti-l~ardet~ing tnaterials. 

The resnlts give substantial eridet~ce that 
propylene glycol ~vould he very effective and 
arceptahle as a non-hardening agent in cheese 
salt; also, there are stlwng indications that 
high purity vacuunl pan salt ran he used suc- 
cessfully in the tttnt~ufacturc of Anlcricatl 
Clteddar cheese \vllen applied ill the normal 
nlannrr. J. d. danzen 

712. Method for the control of the process 
of acidification in cheese curd. 11. E. S C I I ~ I . ~ ,  
H. I<.\c, G. JIRO\\.ETL, V. I<OCH, and H. SIEG- 
FRIED, Chetn. Iust. der Ilu~idcsvrrsuchs-ut~d 
Torschut~gsaustalt fiir JIilch\virtschaft, E e l ,  
Germany. JIilcll\vissensrhaft, 9  : 20. 19.54. 
(English Sunrolary). 

Various t~~ethods for the control of acid de- 
relopn~ent in rhet.se curd I1art1 hcrn cxatttint~d. 
I t  is proposed to introclucr the detertnination 
of the degree of acid in draiuing whcly as n 
uniform method for the eontrol in dairies. iIc- 
cording to the Authors' proposal, the pH dr- 
termination, which is not us seltsiti\~r due to 
huffet.inp hy calciutn salts, he only applied in 
order to dctrrtnine the final 1311 hrfore and 
after the salt hath. For a suhsc.quc.nt coutrol of 
the procrss of acid drrc.Iopnlet~t, I,. p. hy nlc3aus 
of spt.citnens of clrainit~g \\.hey taken at  diffcbr- 
ent titltes, the an:tlytical dc~tertt~ittatio~t of ral- 
ciult~ is regarded the lnost approl)riatt>. For 
the dert.lopt~lent of antotnatic intlicator or 
registration devices, it is ~ r c c ~ ~ ~ t t ~ ~ t ~ t t d r d  to 111~:ii- 
urcl the c.onductivity of tl~t. dritittin~ tvlrry. 

J. Tobias 

713. Use of paper chromatography in tests 
for amino acids in cheese. \Y. CLEJIESS, Zen- 
trallahoratorirun der Jlargarine - Vtliot~. 
Htunhurg - Bahrenfeld, Gern~any. Jlilcli~vir- 
srnschaft, 9 :  195. 1954. 

The study. included Dutch, Tilsit, aud IJitn- 
burger chc~ese. By melting the raw tnaterial 
with 3y0 .Jolts S-9 the free an~ino acid ill- 
creased considerably. A ttlethod was dt.velopcd 
by ntrans of whir11 a one-di~nensional chro~nato- 
graltl coulcl he evalnated quantitatively. 

The flavor of c.l~rc.se was not affected by any 
spreifie atttino acid. There was no tlirtlct reln- 
tionship het~vt.eti the atnount of soltrhle nitro- 
gen, pH, and the at~~itio acid contet~t. 

J .  Tohias 

714. Antibiotic properties of cheese. I. 
Elr.\scr~.or aud L. S.ITSCIIE~. I<ull. Iust. of 
JIierobiol.. Bulgarian dcaden~y of Sci., Sofia, 
4: 33. 19-53. ( In  Bulgarian with Ger~naii 
surnntary). 

The antihiotic properties of a xvhitcl "country 
chresr" fro111 several locations as ~vrll as that 
of other varieties was detertttitred. I t  was found 
that the several varieties of cheese tested pos- 
sessed antihiotic properties. The \vltitt. "coun- 
try cl~erse" possessed a higher nntihiotic titvr 
than Iiatse11ka1~~al.j cheese, Roquefort, Dutch 
varieties of cheest~, "Cl~eese So. 13." and cot- 
tage cl~eese. J. Tobias 

DAIRY BACTERIOLOGY 
715. The new plate count media in routine 
plate counts on milk. F. Iv. BARBER, H. FR.~JI, 
and R. 11. l)esar.s, Satl. Dairy Research ],ah., 
Inc., Oakdale, L. I., S. T. J. JIilk and Food 
Trehnol., 17, 6 :  176. 1954. 

A cotnparison was made on the hacterial 
counts using a new "ttlilk-free" nrediutu with 
the standard TGEJI agar. The autliors ~ ~ c p o r t  
that the hacterial counts cotnpare favorahly ou 
the two tuedia. IIo~vever, there were nlarked 
differenrt~s in the counts on raw, pasteurized, 
good nlilk and poor tnilks, prohahly due to 
bacterial flom and rrsporlhe to the nutrieuts 
availahli~ in the nelv ~ttediunt. H. lI. TVeiher 

716. A comparison of six methods of prepar- 
ing and using the methylene blue stain for 
bacterial counts by the direct microscope 
method. S. JIASTEI., S. I. H., Bethtda,  JItl., 
and .I. H. ~IOBERTSOS, State Food Lab., Dept. 
of Agr. and Markets, Albany, S. Y. J. Milk 
and Food Techtlol., 17, 6 :  179. 1954. 
11 con~pnrison of the direct ttticroscopic 

connts ill tnilk, usiup the ~rtethylent~ blue stain, 
was tttaclt. hy 12 federal, state, local, and pri- 
vate Iahoratories. There \\-as a general apree- 
ntent that Lrriue attd Black's Bcid-and-\Vater- 
Free Stilin, Sortll's Anilit~e Oil Stain, attd 
;\t~dersot~'s Polychrotne Stain \\-ere suprrior to 
the stains recon~tt~e~~drd it1 the 9th edition of 
Standartl Jlethods for the Esi~utit~atiot~ of 
Dairy Products. H. H. TVeiser 
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7 17. Symbiosis experiments concerning the 
production and biosynthesis of certain amino 
acids and vitamins in associations of lactic 
acid bacteria. VEIKKO S~RXIKKO. Ann. Acad. 
Sci. Fennieae, Ser. -4 11, So .  51. 58 pp. 1954. 

Lnrtobncilltts srabinos~ta 17-5, Lnctol~ncilltts 
cctsei Be-1, Lnctohneilltts fertizrnti 36, Strepto- 
cocctts fneenlis R, 1.riteo~~ostoc n7rsrntcroirlcs 
P-60, Lcttco~~ostoc citrororunt (ATCC 8081) 
and Lnctobncill~tn Iciclti~tniz~zii (ATCC 4797) 
were used. Chetnieally definecl ntedia were em- 
ployed for growth studies. When the ntediutn 
\\-a$ deficient in two or ntore cotnpounds (atnitto 
acids or vitamins), two cultures which could 
not he grown on the detieient ~nediutt~ separately 
~om~t i t t t e s  could grow together. This occurrod 
when the rotnpound needed by each organistt~ 
was produced and secrettd by the other or- 
ganistn, thus providing a nutritionally rout- 
plete tnedium for both organistt~s. 

F. E. Selson 

718. Microbiological factors in the treatment 
of phenolic wastes. 31. I<. HAI~DY, 1;. L. SHER- 
RER. H. H. ~VEISER, and IT. 1). SHEETS, Dept. 
of Bact. and 11-aste Treatment Lab., Eng. 
Espt.  Sta., Ohio Sta te  Univ., Colutnbus. ill)- 
plied ?rIicrobiol., 2, 3:  143. 1954. 

Three strains of bacteria, isolated fro111 do- 
mestic se\\-age, were capable of active reduc- 
tion of phenolic solutions in concentrations u p  
to 400 pptn a t  a rate of 0.9 to 1.2 lb. per sq. yd. 
of filter stone per d. I~actose was detrin~ental 
to the reduction of phenol while the presence of 
salt solution of amtnoniutn nitrate, potassiun~ 
phosphate, ferric chloride, and n~agnesiun~ sul- 
fate stimulated the organisms for  phenol de- 
struction. Vigoro, a cotn~nt~rcial fertilizer, used 
in 0.1% eoneentration gave con~pamble results 
as the above salt solutions. A temperature 
around 55" C. gave the tnost destruction of 
phenol under aerobic conditions. 

3Ianotnetric studies indicate that these bar- 
teria produce an adaptive enzyme or enzytrttls 
fo r  the metabolism of phenol a t  48' C. 

H.  H. Weiser 

7 19. Use of ultraviolet irradiation in a room 
air conditioner for removal of bacteria. J. H. 
HARST-~I), 11. 31. DECKER, ant1 A. G. WEDUII, 
C'hetu. Corps, Catnp I)etrick, Frederick, 3111. 
Applied Ilierobiol.. 2, 3 : 148. 1954. 

A room air  conditioner which utilizes 100rh 
fresh air, and ecluipped with sli~neline ultra- 
violet 1atnps using 2 0  ~trillia~nperes, will nrark- 
edlp recluce the nut~tber of airborne ~t~ieroor- 
ganisnts in rootn air. The conditioner will 
tnaintain constant telnperatures and relative 
humidities during its operation. The sgstetn is 
t~tore ec.onotnien1 than one which rc~cpirc~s conl- 
plete ntake-up air. 11. 11. 1Veiser 

720. Recent developments in radiation steri- 
lization of foods. 1V. C .  .\III.I.ER, H .  E. PRO('- 
TOR, and S. -1. GOI.I)BI.ITH, Jlass. Inst. of 

Technol., Cambridge. J. Milk and Food Tech- 
nol., 17, 5: 159. 1954. 

The cold stc.rilization of foods, drugs, and 
pharmaceuticals by ionizing radiations has been 
studied. The mode of action is discussed. Sue- 
eessful sterilization of nteat, fish products, 
vegetables, spices, and liquid whole eggs inocu- 
lated with Snltito~~rlln has heen accotnplished 
by using high voltage cathode rays. Insects 
and Trichinae in pork can he destroyed. How- 
ever, tnilk and milk products are extremely 
sensitive to ionizing radiations and Inany unde- 
sirable changes in flavor result. 

The application of ionizing radiations in the 
cold sterilization of heat-labile drugs, biologi- 
cals, and blood  nay have great possibilities, 
althouzh more research work must be condncted 
before-cotnmereial applications can he rnade. 

H. H.  1Veisc.r 

DAIRY CHEMISTRY 
721. The chemical basis for producing milk 
emulsions containing Osmaron B. E. BENK, 
Chent . Landesuntersucl~u~tgsa~~~t, Reutlingen, 
Grrtnany. JIilch~visset~schnft, 9 : 121. 1!)M. 
(English Summary) 

Osntaron B (benzoate of f a t  atnines) is eon- 
sidered a cation-active compound intin~ately 
eonnc~cted with the sapamines. It is therefore 
inconipatible with all anion-active emulsifiers, 
stabilizers, and gernticides such as soaps, sul- 
phonates, fatty acid condensation products, and 
protc~in-fatty acid eondensation products, so- 
dium alginate, cellulose glycolic acid sodiutn, 
ultraamylopeetin, polycrotonie acid sodium, 
chlorantine,  pentachlorophenol-sodium a n d  
alkali rhodanide. Osntnron B is compatible 
with cation-active substances (sapatnine salts, 
quaternary atttmot~iutt~ eotttpounds, ampholyte 
soaps) and non ionogenic ro~npounds. The 
following non-ionogenie enlulsificrs and stabi- 
lizers may he used fo r  producing milk f a t  
rtnulsions containing osntaron : ~ttonofatt~r acid 
esters or difatty acid esters of diethylc.ne gly- 
col, of propglene glycol, of polyethylene glycol, 
of sorbitan, of tnannitan, of polyoxyethylene 
sorbitan, and especially of glycerine as \veil as 
tnethyl cellulose and polyvinyl alcohol. 

J. Tobias 

722. Noninterference of phosphate in an 
ethylenediamine te tra  ac e t  a t e method for 
serum calcium. A. L). KENSI- and &. U. TOTE- 
RCD, 13ic)logieal Research Lab., Harvnrd School 
of L)eiit:~l Jled., Boston, JInss. Analyt. Chettl., 
26, 6 :  1059. 1954. 

111 this ~ttethod for detertnining ealeium, in- 
terference by orthopltosphate \vas rclported by 
others \\-hen the ratio of P to Ca is 0.1 or  
greater. For  ntilk this ratio is apprositttntely 
0.8. V i t h  ra t  seruttl when the I' to Cn ratio 
\vns adjusted by addition of ralciutn salts to 
provide a range of fro111 4 to 8, no c.vidc~ncc. of 
interference by phosphate \\-as disclosed. 1Vhet1 
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the ion products were well below the solubility 
product of calciunt diphoshate there was an  
nl~senre of interference by phosphate. 

B. H. Webh 

723. Flame photometric determination of 
calcium in wet-process phosphoric acid. .J. A. 
BRABSON and I$'. D. ~VILHIDE, 1)iv. of Chent. 
Developn~ent, T. V. A., JVilson Dant, Ala. 
Analyt. Chem., 26, 6: 1060. 1954. 

An internal standard n~ethod is described 
which cuts hours frotn the usual tittle required 
for the determination of Ca in wet-process 
pltospl~orie acid. This flatne photometric ntethod 
is practically as precise as the chetnical n~ethod 
and detertninatiotts can be ~nade  in 1 hr. 

B. H. Webh 

724. Magnesium determination in bovine 
blood serum. 31. OKAMOTO and J. JV. T ~ o n r ~ s ,  
Bur. 1):liry Ind., U. S. D. A., Washington, 
D. C. i\nalyt. Chenl., 26, 6 :  1072. 1954. 

Results are given of a comparative study of 
the three tt~ost widely used n~ethods for the 
detern~ir~ation of Mg in serum. The ~nethod 
prefcrrrd nnd slightly tnodified by the authors 
is that which entploys a dye, titan yellow, which 
forttts a colored lake with ~nagnesiun~ hydros- 
ide. Thr ittteusity of this lake is nteasured by 
a photoc4ectric rolorilneter. B. 11. Webb 

725. Symposium on boiler water chemistry. 
I d .  and Eng. Chen~., 46, 5 :  953. 1954. 

Boilrr water chetnistry is discussed in 13 
paprrs by 15 authors. Sew developntcnts in 
water analysis, interpretation of water analy- 
sis, ~vater  conditioning, feed water tnake-up, 
deposits, and ~orro*ion are reported. 

B. H. Wchh 

726. Forage crop constituents. The isolation 
and analysis of hemicelluloses from orchard 
grass. II. 1'. BISUEH nncl J. T. SI.I,LIYAN, U. S. 
Reg. Pasture liesearch Lah., State Collegr, 
Pa., at~tl  C. 0. JESSES, Pa. Stntc Univ., State 
Col1c.g~. J .  Agr. Food Chen~., 2 :  69G. 1964. 

Polyuronide hemicelluloses, isolated frotn 
orchard gmss ( Dactylis glomerata L.) , rotn- 
prise up  to 207; of the dry weight. Holocellu- 
lose was prrpared by trc.atlnent of the fat-  and 
pectin-free gmss wit11 S O ( ~ ~ U I I I  chloride and this 
was estmctrd su~~ressively with hot water, 0.57; 
6011 ,  and 1..5yo ROH. Hrttticelluloses were 
ol~taitied front these extracts as precipitates 
upon aciditication, addition of alcohol, and 
finally by evaporation of the alcoholic solution. 
The precipitates \$-ere hydrolyzed to yield re- 
ducing sugars which n-ere separated by paper 
chrornatogmphy and estitnated by electron re- 
fleetiou densitotnetry. Xylose, glucose, arabi- 
nose, galactose, and uronic acids were found 
in aln~ost all hen~icellulose fractions, with the 
first two sugars con~prising the tnajor portion 
of the carbohydrates. Over 70% of all henti- 

celluloses ohtained were fro111 the water estra- 
tion of the holoeeliulose, and these contained 
lower percentages of pentose than those which 
were alkali-extracted. S.  Pattoll 

727. A modified lignin procedure. E. J. 
THACKI~ER,  U. S. Plant,  Soil, and Nutritioti 
Lah., Ithaca, S. T. J. ,\nitt~nl Sci., 13, 2 : 501. 
19.54. 

A luodified procedure for the detern~ittation 
of lignin is presented. I t  is reported to be 
faster and   no re eonvettiettt than the original 
procedure. 0. T. Stallcup 

728. Refractive index of concentrated pro- 
tein solutions. R. I ~ A R E R  and S. T ~ a c z r n .  
Satnre ,  173, 4409: 821. 1954. 

Bovine scbrunt alhunrin and peptone exhibit 
a eonstant specific refraction ineren~ent (?) 
over a wide range of concentration. P ro te~u  
derontposition prodnets of low tt~olecular nt., 
such as bovine serunl nlbutnin digested with 
pepsin, have the sattte a as the protein. 

R. TVhitaker 

729. The estimation of copper in dried milk. 
It-. JIOIIR and H. GERAUER, Physikalisehes 
Inst. der Bundesrersuchs - und Forschungs- 
anstalt fiir AIilch\rirtsc~l~aft, Iciel, Germany. 
Illilchwissenschaft, 9 : 201. 1954. 

A cotnparison was ntade of the A~nerican 
Stnudard  neth hod, Srhwnrz's ntethod, and Hiin- 
ni's  neth hod. The American and 1Ianni's 111eth- 
ods gave contp:lrahle results. A ~ t ~ a s i t t ~ u t ~ ~  cop- 
per contc~nt of 3v/g. for whole ntilk powder is 
considered justified. J. Tobias 

730. Comparative examination of various 
phosphatase tests in relation to the interna- 
tional phosphatase unit. Part 11. M a r ~ ~ o r r n  
J I O I ~ ~ I ~ ~ : I ~ ,  Inst. fu r  landwirtschaftliche Tech- 
nologie der La~td~virtscltaftlichet~ Hochscl~ule, 
Holtenltc~im, Gern~any. Icieler JIilchwirtschaft- 
liche Forscltungsheric~I~t(~, 6 : 109. 1954. (Eng- 
lish Sumtnary). 

Tht. n~asitnut~t color intensity in the reaction 
l)etwc~rti ph(.nol separated front phrnol casters 
hy ntilk pl~t)spltatasc and the phenol reagent 
dibro~~toc~uit~o~~ccI~lori~ttid is obtained a t  a p H  
r;~luc 1,etwern 0.30 and 9.35 independently of 
the cotnpositioti of the buffer solution. The 
optin~utn reaction t e t~ tp~ra tu rc  rangcbs bct\veen 
27 and YOo C:. 

The tests of Scltwarz and Fischer, ICay and 
Graham, Andersrn, Sanders and Sager and 
Sc11arc.r were contpared as to their sensitivity 
and factors were contputed which make it pos- 
sible to convert the results found by any one 
of tltc. tests with those which mould be found 
by any of the other tests. The factors for  the 
various tests are:  Schwartz and Fischer = 1; 
Kay and Grahatn = 1; Andersen = 1.6; San- 
ders and Sager = 2.3; and Scharer = 5.6. 

J. Tobias 
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731. "SAL," a practical procedure for deter- 
mining the butterfat content of milk. S. 
1)11rov. Hulletin of the Inst. i\t~inl:~l Husl).. 
Hulg:~rian z\cadc~~t~y of Sriences, (Sofia, Bul- 
gari:~), 3 and 4 :  207. 195'2. 

Thv "SBL" rmgrnt is ~~rcpared  hy clissolr- 
ittg SO g. of SaOl l  and 40 g. of SaCl in a liter 
of water. To this solution 4.50 1111. of ordiuilry 
alcohol and 4.5 1111. of a ~ l ~ y l  alcohol are added. 

The test for the butterfat couteut is per- 
fortnc.d as follo~rs: A ~ttisture of 11  1111. of 
reagent and 11 1111. of the tuilk is p111eed in a 
Gerbtbr hntyt~ot~~ett~r. The. hutyrol~~eter is ~rel l  
shaken and placed in a water bath at  60 to 70' 
for 6 to 7 I I I ~ I I .  for COIV'S n~ilk and i to X I I I ~ I I .  

for sheep or buffalo tnilk. The nlaterial is 
agitated again and centrifuged as in the acido- 
tnetric procedure. 

JIore than 850 sat~~plcs wcrr analyzed hy this 
tt~ethod with 1'2.5 of the analyses repeated by the 
acidot~~etric procedure. The results are reported 
on cows, sheclp atld huffaln t~tilk as 1re11 as skitn- 
r~tilk, l)~~ttertt~ilk, and ereaul. 

The authors claitn that the  neth hod is as esact 
as thv acidotnetric procedure and is 11.s~ expen- 
sire and less dangerous. R. JlrL. 1Vhitnry 

732. Determination of the percentage of fat 
and water in milk powder. IT. JIORR and D. 
~ I E R T E S ,  Physiki~liseh~s Inst. der Bundesver- 
suchs - und Forschungsat~stalt fiir JIilch- 
\virtseh:~ft, Iciel, G(*rtnany. ~Zilch~visse~~schaft,  
9 : 153. 1954. 

Tl~tb rc~sults of tt~oisturt. dc.tern~inntiot~s in 
ttlilk po~vder l)y several ~tt(*thods are conlpnred. 
I t  is pointed out tllt~n at1 agrc.cn~c.nt should he 
rc.ire11c.cl as to \rhetl~er the water of erystalliza- 
tion of lartose sl~ould he eonsidc.ret1 as n~oisture. 
Co1111)arisr)ns are also t~~at lc  of three ditTerent 
tests for fat in dry 111i1k. J. Tohi:ls 

733. Concerning the content of unsaturated 
acids in milk fat. .I. LEIIRKE a t ~ d  \V. I<. \~F-  
nr.iss. H:~ctc~riologisrhes Illst. drr  Buntl;.s- 
Ycrsurhs - untl Forschungsat~st:~lt fur Jlilch- 
\\-irt*el~aft, Kiel, C;erlt~any. Jlilch~visset~scl~aft, 
9 :  113. 1954. 

Stoc1ic.s \vcire eot~durted on tnilk from indi- 
ridu:~l c.~,\vs a11r1 ~ ~ ~ i s e d  ~nilk fro111 both pasture 
and 1,nr.n fed c.:nvs. I t  was found hy ultraviolet 
s l ) e c t r u ~ ~ ~  :~nnlysis that the contt.nt of dient. 
acid.; tripled during the S U I I I I I I ~ ~  while that of 
tric.nv nvids douhlt~tl. < J .  Tobias 

DAIRY ENGINEERING 
734. A vapor barrier of laminated Mylar 
and aluminum. d. G. JI,\coR~I.~('K, .\lun~iscal 
Gorp.. Sew 1-ork, S. T. licfrig. Eng., 62: 5s. 
1954. 

A II~ \ I -  \-~olyester ti1111 called JIylar (Dupont) 
is applied in 0.5  nil thicknessc~s to 1 t ~ ~ i l  thirk- 
ness of t l l u t ~ ~ i n u ~ ~ ~  foil. Th11 a l u n ~ i t ~ u r ~ ~  foil fur- 
nishrs practically zero perlnenbility to rapnr 
while. tilt. ~):)lyester ti1111 fu1.11is11cs ~)rotectiotl 

against pinholit~g of the aluminum foil, tensile 
strength, and protection against corrosive ae- 
tion as the polyester is inert to water, salt 
\vntc.r, salt spray, wet concrete, alkalies, caustic 
~vnsltes, and the Illany e l e t ~ ~ e ~ ~ t s  corrosive and 
d~~teriorating to n~etals, papers, or other 111ate- 
rials. Pdycster filn~ is highly resistant to attack 
otv pc.netration 11y solvents, greases, and oils. 
The highly flesihle charactc~ristic of Mylar 
nllo~rs its application. to all surfaces by Inc3ans 
of a spt~cial methyletl~ylketone-type adhesive. 
Joints are overlapped 1.5 to 3 in., and sealed 
by brushed-on adhesive. Under sonle cireum- 
stancc~s requiring it, heat sealing can be carried 
out after the adhesive has set. The salne adhe- 
sire is enlployed by cold brushing to apply the 
vapor barrier on ntasonry walls or slabs, on 
t ~ ~ c t a l  surfaces, or on wood. I n  Illany industrial 
installations of pipe covering, color codes em- 
ployc1d to identify lines require initial painting 
and subsequent repainting. Colors earl be in- 
corporated in the adhesive in rl~anufacturing 
the latninate, thus providing pertnanent col- 
ored eoreriugs, the color being preserved and 
protected by the exposed transparent filtn. The 
vapor harrier is cotntttercially available in rolls 
36 in. \vide by 200 ft .  long and soon will he 
available in widths up to 60 in. 

L. JI. Dorsey 

735. Ice cream packaging machine. S. H. 
BERCI~ and 11. C. LUTERICK (assignors to 
])iced Creatu of ,\merica Co.). U. 8. Patent 
2,679,960. 2 clait~~s. June 1, 1954. Official 
G:Iz. L-. S. Pat. Office, 683, 1 :  158. 1954. 

Construetion details are given for a filler 
which places ice creatu fro111 a continuous 
fret.zc.r in stnall individual size cubical shaped 
ire crcbanl packages. R. 11-hitakt~ 

736. Butter and oleomargarine cutting ma- 
chine. R.  S. Eonrvsns, JR. [-. S. Patent 
2,67S1493. 1 clain~. JIay 18, 1954. Official 
Gna. U. S. Pat. Office, 682, 3: 609. 1954. 

A device for cutting I~utter and oleon~arga- 
rine into individual size portions. 

R. ljThitaker 

737. Bottle filler valve. H. H. FRANZ (as- 
bignor to The C r e a t ~ ~ ~ r y  Parkage JIfg. Com- 
1):lny). V. S. P a t t ~ t ~ t  2,679,347. 1 clai t~~.  May 
2.5, 1954. Official C&z. G .  S. Pat. Office, 682, 
4 :  913. 19.54. 

tl t ~ ~ i l k  bottle filler r i~ l re  is dt.scrihed which 
f i l th  to il ~)rc.tlr.tc.r~~litlrtl Ic~rcl in the 1)ottle. 

It. 1Vhitakt.r 

DAIRY PLANT MANAGEMENT 
AND ECONOMICS 

738. Super market survey on fluid milk and 
other milk products. .\NOS. Ice Creiit~~ Trade 
J.. 50, .5 : 20. 193 1. 

Opt'rators of hupcr tnarkets bclie~ve they can 
i t~ r r~ba*~  the sale of 111i1k products by increased 
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prolnotional i~ctivitics 011 thcs part of producers 
of nlilk and inilk prodncts. 

The averagr store now sells ~nilk, I,uttertnilk, 
chocolate ~nilk, sweet and sour ere~1111, and cot- 
tagr ehrcse v:~luc.d at $35,000 annually. 

The average g~mss ~ ~ ~ i ~ r g i n  oht:~in(d by s u ~ ) ( ~ r  
tnarkets on lnilk is Il-ll.5r/,; huttt.rtnilk, 12- 
12.5% ; slvect crealn, 133-13.5% 7,; sour c.rea111, 
14.5-15%; and cottage cheese, 19-2074. 

The dairy dc1partnlent accou~lt,s for 9.3% of 
the sales, 10.45; of the protit, hut requires only 
4.'27& of the total selling arcla. 

Milk dispensin:: ci111inc.t~ arc o\vnrd outright 
by the storrs in !I.',%, of the rases. Tllc cahincts 
are serviced by routemen in 42.5% of the stores, 
by store clerks in 41.65, ancl by hotl~ in 15.9% 
of the stores. \\-. 11. 3lartin 

739. How to reduce operating costs. 11. T. 
SJIITH, Samntoll, Pa. Ice Crea111 T r a d ~  .I . ,  50, 
6:  30. 1954. 

I<ry 1111~11 in t l ~ r  irr crenlll intlustry wrro 
asked how to rcclncc. operating costs. T11t.y 
reported a 6.57; increase. in production costs 
sinrc 1932. wit11 Iahor rising 10.37%; 111ain- 
tenancc, 8.37% ; packaging, 1.56% ; flavoring, 
10.89%. Butterfat costs clcclint.d 14.33%, ant1 
serntn solicls, 1l.l)iS;. Cost reduction since 
195'2 has 1)c.cn nlade possihlr by reduced ingrca- 
dients' cost, larger capacity equip~nent, ant1 
automatic equiplnrnt. 3lethods rrsponsihle for 
reduced costs arca 1istc.d. By keeping nlnnpowelQ 
husicr, reducing the ~~unlher  of itt.111~ producccl, 
and reduetion in thi. nun~bc.r of delivrries and 
small accounts, lower costs 11ave resulted. 

W. 11. Martin 

740. Engineering needs of the dairy and ice 
cream industry. ,J. 11. KRR, The Borden Co., 
Colu~nbus, Ohio. Ice Crcani Trade J., 50, 5 :  
30. 1954. 

By applyin:: cnrcful analytic:~l ~ ~ ~ r t h o d s  to 
industrial opc.rntions, <*nginecrs can tlc.vc.lo1) 
greater utilization of Ial~or-savi~ig i~l:lcl~incry 
and reduce nlan I~ours r(1quirc.d for pro(luc.tio11. 

A we11 orgnnisc.d nlaintc~nanee progratll is 
needrd in dairy pl:~nts to prrvent costly hl.rak- 
don,ns and delays in procluetion-line function- 
ing. Sttention sl~ould hr given to plant design 
as a means of achieving ~t~asinruni efficiency of 
operations. 

Areas in production \vllc~rr illlprovc.tl c.rluip- 
~nent and proressing ~n(~tllo~ls \vould 1 1 t h  drsir- 
able arc prc.sc.nted. \Y. 11. Alartin 

741. Is profit sharing for you? I. C. Jlll.r,~n, 
Food Kng., 26, 6 :  2 9 .  1954. 

I n  the protit sharing plan of Sunrisc. Dairies, 
IIillsitlr, S. .I . ,  t l~e  c.t~~ployrc-s' sl~:~rc. is tl('tn.- 
~nincbd partly hy sc.niority and partly hy ~nerit. 
An advisory l)oartl, ~ ~ c ~ p r c ~ s e n t i ~ ~ g  ~l~ar~:tgrtncnt~, 
plant, an11 driv(~rs, re\.i~\vs eonlplaints an11 
prohletl~s of pcrsonnc.l. Only this 1)onrd lnay 
discharge a coniany en~ployc-11. T l~e  plan has 

enlarged the e~nployres' understanding of busi- 
ness operation and has inrrrasc.d profits. 

T. J. Clayclon 

742. Full-flavored maple syrup process puts 
idle dairy units to work. IV. I\-. JORV.IS, F. V. 
I<osr~o\vsr<r, and R. 1'. ~ I A R C I I ,  Dept. of ])airy 
Husbandry, Cornell L-nir., Itllacil, S. T. Food 
Fhg., 26, 5 : 20. 1954. 

In  esperi~t~rnts clirc.ctcd at utilizing dairy 
plant rquiptnent in s1ac.k smsons, sap fro111 
trres was rollccted in 50-Ib. cottage cheesr cans 
or chovolatr syrup pails. 011 eollc~ction days, it 
was filtrrrd t l ~ r o i ~ g l ~  f'ar111-type tnilk tilter pads 
and hauled to the dairy pli~nt in 40-qt. nlilk 
cans. Sap 5v;ts storrtl at 40" F. a l ~ i l c  aeeurtlu- 
Iating enough for opc.ration of the vacuunl pan. 
In roncrntrating, the sap was handlrd in ~nuch 
the same way as n~ilk, hut no foiinting was 
esprrienccd. The tnost satisf:~ctory proc*cdut.e 
was to concc~ntrate to 45% solids in thr pan 
and finis11 off to (i5..55",11 an opc.11 stc:ut~ 11c.atc.cl 
kettle. This ~netl~ocl gave the   no st desira1)le 
flavor. The finished product was parkagcd hot 
in gallon jugs. 12ltl1ougl1 it is considrrecl that 
the lnilk eval>orator  nay hr slightly Inore costly 
to oprrate illan the typical open kettle sap 
evaporator, tllc systc.111 offers various advan- 
tagvs. T. J. Claytlon 

743. Some trends and characteristics of the 
dairy industry in Florida. W. K. JICPIIEKSON 
and R. F. LITKEY, .JR., FIa. Agr. Espt. Sta., 
Qainewille. 131111. 539. 1954. 

The volu~ne of milk sold to dealers incrcwsed 
78% hct\ven~ 1940 and 1951. As a result of 
this increase and the gcneral use in th11 pricbe of 
nlilk, ran11 receipts fro111 thr sale of 111ilk in- 
creased 262%. JIarkrts for whole nlilk pro- 
ducrd in the stat(. differ fro111 Inany other Inar- 
kc+ in tllrec ways: (1)  a t  Irast 80% of the 
nlilk sold by Fla. f:~rtnrrs is distrihuted as 
whole n~ilk, (2 )  ~)rod~icers' prices itre g~~nrral ly  
higher than in other nlarkrts due to thr in- 
creased production eohts found witl~in the state, 
and (3) buttc.rf:~t content of whole n~illc is 
Iligh. R. TV. IIunt 

744. Milk bottle carrying device. L. I<. GRIR- 
SKOV and 0. S. I'ETERSOX. C. S. Patent 2,680,- 
041. 2 clninls. Junr 1, 1954. Offici:~l Gaz. 
U. S. Pat. Office, 683, 1: 180. 1954. 

A hand carrier for on(. or ~no l r  glass n~ilk 
hottlrs. Thr ct~rrirr consihts of :L hahe plate 
~ v i t l ~  I~oles sliglttly 1:11per tltar~ the top lip of 
the hottlrs. Ilingc~d flengc.s press the 11eel< of 
t l ~ c  bottles again.;t the side of tl1c1 11ol1-s whrn 
the carrier is ~, l i~c~cl  on the Rattles at111 lil'trd, 
thiis sccurc.ly gri1q)ing t l ~ e  1)ottl~s. 

It. T\*hitaltcar 

745. Carrier for paper milk cartons. 11. I<. 
GRIRSKOY and 0. S. PETERSEX. U. S. Patent 
2,680,040. 4 clai~ns. June 1, 1954. Official 
Gaz. C .  S. Pat. Office, 683, 1: 1 Y O .  1954. 
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A hand carrier for one or Inore Ca~lco type 
paper milk hottlrs. The rartot~s are supported 
by parallel flanges on the earrirr which slide 
under the lateral flnngrs on the top of the 
eartot~s. H. 1Vhitaker 

746. Trend to night openings by supers. Ice 
Crean~ Trade J. 50, 5 :  5s. 1954. 

The inc,rensing trrad for suprr nlarkets to 
r e ~ l ~ a i r ~  open in t.vetlings ttlzly I)(- RI I  i~~tl)l!rtatlt 
factor in the it~creased salc.s of ice erralu 
through thesc. ontlets. 

According to the 4th a t ~ ~ ~ u a l  Super JIarket 
Institute report issutld in 1952, all but 7% of 
their I I I ~ I I I ~ I ~ ~ S  are open at lrast our t ~ i g l ~ t  a 
~vcrk after 6 P. Y., 36C/c are oprn (.very evcln- 
ing, 29% fro111 t\vo to five eveuings, ant1 2 S 5  
are open o t ~ r  evt~nit~g prr  \vrrk. 111 atldition, 
ahout :360 stores arc opc.11 on Suucl:ty. 

\I7. 11. 3Iarti11 

FEEDS AND FEEDING 
747. Peed analysis. Determination of free 
gossypol in mixed feeds. R. W. STORHEHR and 
I<. T. HOI.I.ET, 1)ept. of Chrtn., G:t. 8:xpt. Stil. 
J. .igr. Food Chetlt., 2: 74.5. 1054. 

As less toxic cottonseed 111enls art. becolt~itlg 
cott~t~~crcially available t~~ethods for free gossy- 
pol assay in nlised feeds are needed for esprri- 
~llentnl use and for control. The ~ntlthod pro- 
posed is hasrd on the color devt4opr1tt~nt in the 
reaction of phloroglucinol with gossypol in 
strong arid at rootu ~ C I I I ~ C ~ R ~ U ~ C .  The rstract- 
ing solvrt~t excludes ]natty sohsti~t~c*t.s that rract 
with phlorogluc.ino1. Interfert.r~tae hy rc.active 
snhsti~t~ec~s hrought in hy the s o l v r ~ ~ t  is ntini- 
n~ized by c:~rrying out the rcartiot~ a t  rootl~ 
t e l ~ ~ p ~ r a t u r r .  S. I'ntton 

748. Availability of amino acids to micro- 
organisms. 11. A rapid microbial method of 
determining protein value. 11. J.  HORS, r\. E. 
l<~.cnr, and 11. 11'ouac~, Hur. of Hutl~atl Nutri- 
tion, Agr. ICesearch i \dt~~. ,  U. S. I). L\. J. 
Sutritiot~, 52, 9:  37.5. 19.54. 

A 111rthod is desrrihrd for rapid d(.tc%rt~~it~a- 
tion of the ttutritivr valnr of 1)roc.rsst.d cotton- 
srrds by I I I I ~ ~ I I I S  of a ~~~ierol)iologieal :Issay of 
at1 el~zyttl:~tir digest of the I I I P ~ ~  as the. o ~ ~ l y  
sourc.cl of protrirt. The ~ltrtltod is h:tsc~cl on the 
ohservi~tion that thr gro\rtl~ of thcl 111ic.roorg:111- 
istlts is clc~ter~ttittc~tl 1)y the st1111 of tht* av:~il:~l)le 
atl~ir~o acicls. 0. T. St:~llaup 

749. The effect of alfalfa ash upon the diges- 
tibility of prairie hay by sheep. i\. I). '~'II.I.- 
>r.\s, C. 8'. ( ' I~ .~PI~EI. ,  It. J. S I I ~ Y ,  :IIICI 11. 11.w- 
Y~c,.\rt, Okl:~. A\gr. Espt. Sta., Stillw:~tt.r. J .  
A \ ~ ~ i ~ ~ ~ : ~ l  Sci., 13, 2 :  417. 1954. 

Two tligrstihility trials it~volvit~g 32 hhc.c.l) 
\rt1re c.ot~tlurtc~d to tletrrt~~itre thr c.ffc2c.t of sup- 
ple~nentit~:: a r:ltioll c.ont:~it~it~g low quality 
lwairic. h:~y with a c.ot~~plt.tc~ ~ t ~ i t ~ ( ~ l ' i ~ l  ~ ~ ~ i x t u r c ~  or 
alfalfa ahlt. 111 :In it~itii~l trial tlrr l):~h:~l ratiou 

containctl 11:1turn1 fc.cdstuffs ill addition to the 
hay. A serond trial trsted a sett~i-purified diet 
in \vhicll the prairie. hny was the only ~ ~ a t u r a l  
frcdstnff. 111 hotlt trials nrither alfalfa ash nor 
a cot~~plc*tr ~ t ~ i t ~ e r a l  I I I ~ S ~ I I ~ C  \va5 f'outld to ill- 
errnse the al~pnret~t  digestibility of thc ration 
or ;111y of its C ~ I I I ~ ) O I I ~ I I ~ S .  0.  T. Stalleup 

750. Diurnal variation in the estimates of 
digestibility of pasture forage nsing plant 
chromogens and fecal nitrogen as indicators. 
n. 1.'. SOXI, F. R. 1lr.nuorli, A \ .  S. 1Io1)csor. 
1'. 11. ~ ~ . o s s ~ ~ : R ,  and I<. c. JI:\IIAsT.\. St:~te 
('011. of 11-ash., PU~~III : I I I .  J. A \ t ~ i ~ t ~ : ~ l  Sei., 13, 
2 : 474. 1954. 

Frotr~ the data 1)rc.sc.tttt.d the nnthors eon- 
clutlr that there is IIO cliurt~al variation in the 
c s t i ~ ~ ~ a t t ~ s  of digrstihility nsing eitltrr thr rhro- 
I I I O ~ I ~ I I  or f c . ~ a l - ~ ~ i t r o g c ~ ~ ~  tt~cht~irl~~(.s for dctrr- 
I I I ~ I I ~ I I ~  dig(~sti1)ility. They furtht-r cot~c~luclt~cl 
that the ft.eal-~titroget~ tnrtl~ocl gave t.clu:~lly as 
goocl results as :III itltlicator of clry ~~tattcbr cli- 
gcbstil)ility :IS tlitl t l ~ t ~  cl~rntt~ogc~o ~t~etl~ocl. 

0. T. St:~lleul) 

751. The controlled feeding of fluorine, as so- 
dium fluoride, to dairy cattle. H. J .  S , CIIMIDT. 
C:. 1V. S E ~ ~ E L I . ,  itttd I\-. E. R.\sI), Sti~~tfortl  
Rese:~rch Ittst., Stanford, Cnl. AIII. J. Vet. 
11ese:1rch, 15, 55 : 23'2. 1954. 

111 order to dett.rn~ine the. safe 1)ordc.r-line 
Ic.rcl of soluhlr fluoride intake, '70 uniforl~t 1101- 
stein hrifers \vchre tlivided iuto 5 groups of 4 
rreeiring 0.15, 1.0, 1.5, 2.0, ant1 3.5 rt~g. of 
fluorit~c, per kg. of hody ~veight pcLr d. Ol~serva- 
tiot~s arca prrsettted througl~ tllc tirst two lacta- 
tions a t ~ d  the rsperiu~ent is heitlg rontinued. 
, 1 , l~cl-c. \rchre only slight differtwces in 111ilk pro- 

tlucstiot~ I)et\vert~ the groups in the lirst Iacta- 
tion. 111 tltr secot~d laet:rtiot~ the. two lowrst 
fluorine lerrls garr less tl~ilk  that^ itt thr first, 
\vhile the higher fluorine g r o u ~ s  all inrrmsetl 
slightly, hut \rere not sigt~ifir:t~~tly diffrrclt~t 
fro111 the control group. S o  effrt~ts upot~ hody 
w\.eigl~t, ~.atc.s of gain, or gel~t.ral hralth hi~vc 
tlrvc*loprd after thrre ycXars of fluorit~r ft.c.clit~g. 
I)c4ittitt. efft.cts havr ht.et~ notrd on the. tec.th 
\vttic.lt \vrw in the for~l~ative stag(. \rhc.11 fluor- 
ine fc.rtlit~g hrgi~n. The. 4th incisors :111 showrtl 
t~lottlil~g. stnittit~g i~ud ~~lnrkrd  \r(,nr ill groups 
rrc.c-ivi~~g Illore th:u~ 1.0 tug. fluorit~t~ pthr kg. 
hotly \rc.ight d:~ily. Biopsy ril) s:~~~tl)lt.s sho\rt.d 
t thv fluori~te-frcl c*o\vs h:td f i  to 0 tillled 
tlort11:11 fl~~orit~t.  lcvt4s i t 1  tiltair I)OII(.S. F111orit1e 
\\.:IS t.scrc4t.d ill tht. urille i t t  prol)ortio~~ to .the 
t1osc.s. Sotllt. rsostosis \\-:IS tlotc~tl i l l  c.o\rs 011 

the I~ i~ l r r s t  fluoriac. 1evc.l. 1.:. 1V. SW:IIISOII 

752. Experiments with legumes at the North- 
east Louisiana Experiment Station. C:. I:. 
I I.\lIl)os, I.:1. -\gr. Espt. St:)., 1-h ton Ilouge. 
IMI. 477. 195s. 

Tl~rsc. c . s p e r i ~ ~ ~ e ~ ~ t s  \ ~ ( ~ r t .  cotttlu~tc~tl to c.v:~lu- 
:~tt. the wc. of Iegut~~c. as grcbc.tl I I I ~ I I I I ~ ( .  enjps. 
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Hairy vetch, stnonth vetch, \\,ollypod vetch, 
southern winter peas, and southern hur and 
ntanganese rlovrrs gave the heht results. Critn- 
son clorer showed pro~nisc~ hut fur thr r  rests 
a1.c. nc.c.clt.tl to cotnpl(.te the c~villnation. 

R. TIT. I Iunt  

753. Diseases of forage grasses and legumes 
in the Northeastern States. I<. IV. I<IIEITI.OI~, 
J. H. (;HAII.\Y, :~ncl R. J. GARHER, PCIIII. Agr. 
E:xpt. S t i~ . ,  State College. Hull. 573. 1953. 

Srrc.lnl 1,icturc.s of tliseilsed pl:~nts ,n.cb in- 
cluded. R. ]\'. H m ~ t  

754. Penn State mechanical dairy feeder. 
E. F. OI.VER ancl I?. N. JONES, I'enn. Agr. 
Espt. Sta., State C'ollc.ge. Prog. Rpt. 110. 
195:3. 

This I~ulletin tthlls of thr progrtxss lnadc a t  
Perm. State in the. cc~nstrurtion ancl use of 
auton~atic ~ o n c ~ n t r a t c ~  f(.eders for  sti~nchioned 
co\vs. R. I\-. Hunt  

755. High quality roughage reduces dairy 
costs. C'. I{. Iloc:r.rsn, Ilich. Agr. Espt.  Sta., 
East  Lansing. Special IZull. 390. 1954. 

Feed costs/100 Ih. of nlilk ran he reduced 
as  tnurlt as 20-2570 on the averilge 31ich. dairy 
farnt; first, by ilnproving the clu:~lity of the 
roughage, and then by feeding tnore roughage. 
atltl Icss protein and grain. 011 thc~ farlns pro- 
during c.scc.llent roughage, :3:l$& of it was hw-  
vested as grass silage. or barn-dried hay. Only 
18% was harvested hy these mc.thods on farnls 
producing poor quality roughage. Al~nost 1/3 
of the poor quality hay wi~s  hi~rvc*sted by the 
field-cured hay-loader luethod. Producing ercel- 
lent roughage cost about $8.00 nlore per acre, 
hut the 1/3 greater yield of feed nutrients re- 
sultcrl in loner cost/ton. R. Iv. Hun t  

756. Food product for animals. 11. A. LAN- 
oar (assignor to Lcon Lewkowiez). U. S. 
Patent 2,(jX0,073. (i rli~itns. June  1, 1954. 
Official Gnz. U. S. Pat.  Office, 683, 1: 189. 
1954. 

An anin~al food in flitke forln consisting of 
acid ppted. eiisc.in, neutralized with SallCO: 
and gc.l:~tin frotl~ frclsh wet 1)ont.s. The product 
is flavorecl with s\vrc.t fennc4 oil ant1 preserved 
with 0.03 to 0.157; forln;~ldc~hy(l hnst.tl on dry 
gelatin wt. R. \Vhitaker 

757. Investigation of the quality of sperm 
from bulls taken as an indicator from which 
to judge the influence of feeding and manage- 
ment, 111. The effect of a meal ground from 
artificially dried green fodder and of a vita- 
min A preparation on the quality of sperm 
from two year old twin bulls. E. l i o ~ m s ,  Inst. 
fiir iMilcherzc.ugung tler Bundes- Versuchs - 
und Forschungsanstalt fiir Milchwirtschaft. 
Kiel, Gernlang. Rieler JIilehwirtschaftliche 
Vorschungshc.richte, 6 : 75. 19j-1. 

Two pairs of red-ancl-white lowland twin 

bulls were n~ncle the suh,jert of feeding tests 
undcr ahsolntc.ly identical conditions of Inan- 
agetnent for  a period of six nlonths. An invt~s- 
tipation w:ls ~n :~de  of the c.ffert of a ~nea l  n~ade  
fro111 artificially driecl green meado~v fodder 
and "Iiovin~is" (IIoffn~an La Roche) v i t i~u~in  
A prepi~ration o t ~  the quality of sgerlll. As a 
result of these. tc~hts the suggrsted daily doses 
fo r  full glan.11 bull sires is hettveen 150 ntg. 
and 200 111g. carotine or het\veen 40,000 and 
(j0.00i) I. U. r i tan~in  A. Since nn~ple  fresh 
grec3n fodc1c.r is available during the six hunttner 
t~~on ths  attention should hr given to  fortifica- 
tion nith ritnn~itl A or carotine pnrticnlarly 
tluring the winter tnontl~s. J. Tohias 

GENETICS AND BREEDING 
758. Bactericidal activity of the uterus in 
the rabbit and the cow. I\'. O .  RI.ACK, J. 
SIMOY, H. E. K I I ~ E R ,  i ~ n d  J. S. I I T ~ ~ , ~ ~ . 4 ~ l c ,  
\\-is. Agr. Expt. Sta., 3Ladison. ,1111. J. Vet. 
l~esenrrh ,  15, 55:  247. 1954. 

The estlws ntc,rus had heen sho\vn to he very 
resistant to infc.rtion, hut tlic. relative c.ffrets of 
tlminage nt~cl hacterieidal artion had not hecn 
iletertltitlc~cl. I n  this study, estrous, spayed, 
and psc*udo-l)rc.g~~:~tlt ral)hits \verc inoralated 
wit11 identical (loses of I.:. cwli in c.ach utcxrine 
Itorrt. Onc. ho1.11 was ligated ancl the other left 
open. After 24 111'. the nutl~her of hacteri:~ re- 
enrered fro111 the pseudo-pregnant ltorns was 
about the salne as  the nutnber inocu1:tted with 
no differc*nec hct\veen the ligated and open 
hor11s. &st of the bacteria front t h ~  estrous 
and spayed uteri were gone with little differ- 
ence hc.t\veen the ligated and open horns. Soine 
pus was found in all ligated horns and definite 
pyonietra orcnrred in both horns of the psrudo- 
prcpnant rahhits treated. Another experitnent 
was conducted n i th  8 pairs of cows consisting 
of apparently nortnal 1s t  service cows conl- 
pared with repeat hreeder co\vs hot11 in the 
luteal phase. 0111: horn of each cow was inocu- 
Iatcxtl and ligated \vhile the other was $1 control. 
Very few harteria were found in thc1 control 
horns. Bactrria ~v\.c.rc. rerovt.rrcl fro111 the. 1igatc.d 
horns of first servire rows in large nut~~hers ,  
fro111 3 to (iO0 tittles as Inany as from the, rc.pcat 
hrec,drrs. Bactc.rieiclal activity occurrc.tl in hot11 
groups of colvs hut it was stronger in tl~c. rcbpcli~t 
I)rec,tlers. I t  is suggested that this clifft.rc.nc-c 
11ct1vc~c.n nornlal and hard brcleding rows nl:~y be 
rc~sponsil~le for  their lo\verc~ii fertility. 

E.  \I-. Swanson 

759. Factors affecting reproductive e5ciency 
in dairy cattle. 1). 0r.m and 1). 11. SE.\TII, Ky. 
-1gr. Espt.  Sta., Lexington. Bull. 605. 1954. 

A review of various asperts of artificial 
brt.c.ding in Icy. is presented. Sonte of the 
spc,rifie points discussed arc  factors affecting 
fertility in local units, tittle of breeding follow- 
ing calving, nutnber of heat period following 
calving hefore breeding, effect of age and size 
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of heifers on fertility, level of niilk production 
rs. fertility, what is a nortnal estrus cycle, 
effect of age on fertility of hulls, evaluation of 
bull setnen, and 111et11ods of inseminating cattle. 

R. IT. I Iunt  

HERD MANAGEMENT 
760. Quality and flavor of milk as received 
at the plant as affected by methods of hand- 
ling milk at the barn, cleaning procedures, and 
feeding management of the cows. R. T. CAS- 
xos, ;\la. ;\gr. Kxpt. Sta., A u h u r ~ ~ .  G'lnd and 
63rd Ann. Rpt. 1954. 

F i r e  tutbthods of handling tnilk on the far111 
were e111p1oyc.d. Two of these used a con~hiue 
nlilker and two involved carrying the n~i lk  to 
the lnilk roott~ in the pails. The fifth involved 
pouring the t ~ ~ i l k  into cans in the l~a rn ,  then 
transft*rrit~g the earls to an  it~~tnersion cooler. 

. S o  differt.t~ces were noted in flavor, seditnent, 
or colifor111 count of any of the ~nilks. How- 
ever, a sig~~iti i+at~t increase was noted in the 
standard plate count of the milk poured in the 
barn when it~cubated a t  21' C. for  G hr. 

R. IT. Hunt  

761. Spray-type expansible milk cooler. R.  
E. \ ~ A L I . E S U R O C K  and $2. K. KIGIITLY (assign- 
ors to International Harvester Co.). U. S. 
Patent 2,650,356. 1 2  claims. June 8, 1954. 
Officiill Gaz. L. 8. Pat.  Office, 683, 2 :  344. 
1954. 

Milk in cans is cooled by a film of refriger- 
ated liquid ~vhicah is sprayed around the top of 
the fans and allo\red to flow down into a col- 
lecting trough frotn which i t  is returned to a 
supply tank for recireulation after rerooling. 
Refrigt.ration is provided by cooling coils in 
the t i~nk. The nu~nher of cans to be cooled 
utay he easily it~crtaased by adding additional 
sprays to the systetn. R. JThitaker 

762. Diaphragm milk releaser. H. IT. HEIS 
(assignor to I t~ter l~at ional  Harvester Co.). 
U. S. Patcwt 2,6110,411. 1 clai~n. June 8, 1954. 
Offieit11 Gt~z. C .  S. Pat. Office, 683, 2 :  360. 
1954. 

1)etnils arc. given for  the construction of a 
device for rc.lvasing tnilk under reduced pres- 
sure fro111 a vacauutlt type ~ n i l k i ~ ~ g  111achi11e to 
attt~ospheric prtbssure. R.  Whitnker 

763. Pressure equalizing device for continu- 
ous milk delivery systems. H. IV. HEIK (as- 
signor to I t~ t t~ r r~ :~ t io t~a l  I-Inrvester Co.). U. S. 
P:ttent B,DSO,RT,:<. 5 elnitns. June 8, 1934. 
Official Gnz. V. 8. Pat. Office, 683, 2 :  401. 
1954. 

An nrmllgernrl~t of any nu~nl)er of lnilk cans 
\rhrrt.hy n~i lk  fro111 a n~ilking n~arhine is de- 
livt.red to the series of cans to a predetermined 
level. R. TI-hitalier 

764. Milking apparatus. T. I\-. JIERRIT and 
C. .!. THOIIAS (absiguors to Flabson Hros. Co.). 

U. S. Patent 2,680,452. 2 claims. June 8, 
1954. Oficial Gaz. U. S. Pat. Office, 683, 2 :  
372. 1954. 

A vessel for collecting 111ilk fro111 a vacuunl 
type tnilking tnachine. A hall floats on the sur- 
face of the n~i lk  in the vessel, sealing the outlet 
when the tank is empty. A three-way valve 
controls flow of milk when filling and emptying. 

R. Whitaker 

765. Flushing apparatus for milking sys- 
tems. R. S. HEXJ~ISCER (assignor to  Berry 
JIilking Systen~) .  U. S. Patent 2,680,435. 
8 clainrs. June 8, 1954. Official Gaz. U. S. 
Pat.  Office, 683, 2 :  370. 1954. 

A system for  washing  nilk king machines is 
descrihed. The rinsing, washing, and sanitizing 
sequence is autoll~atically timed hy a suitable 
col~trolling mechanis~n. R. IThitaker 

766. Milking machine. J. -4. KIKCSTOS (as.  
signor to Gascoignes (Reading) Ltd. U. S. 
Patent  2,675,627. 2 claitns. May 18, 1951. 
Offirial Gaz. U. S. Pat.  Office, 682, 3:  641. 
1954. 

A complete n~ilking machine, mounted on 
wheels fc.t~turing a platfortn for  carrying milk 
cans and extendible arms for supporting the 
hose lines to the teat cups. R. Whitakcr 

ICE CREAM 
767. Standards for cream used in ice cream. 
H. S. . \on~ls,  Dept. of Pub. Health, Indiana 
Univ. JIed. School, Indianapolis. Ice Crea~n  
Rev., 37, 11: 121. 1954. 

A survey conducted in 1949 and 1950 for  
The Kational Research Council by the Cotnmit- 
tee on Milk Production, Distribution and Qual- 
ity revealed that only 24 of 87 citic~s with a 
population >100,000 had ice ereatn ordinances. 
Tcw of the 48 states had no sanitary ice cream 
Iegislatiot~, and pasteurization requiretnents for  
ice rri.atll tnix varied fro111 142' F. for  30 min. 
to 170" F. with no time specified. 

As a Itleans of itnproving the quality of milk 
and erean1 used in ice cream the author stresses 
the itnportance of frequent s a t~~p l ing  for lahor- 
atory examination. Tests suggestc~d for evalu- 
ating tnilk and ereatn quality include direct 
lliicroscopie esan~ination, standard plate rount, 
srditnrnt test, and organoleptic tests. A n~axi- 
IIIUIII of 2,000,000 1)arteria per ~n l .  of n~i lk  is 
suggested for  use a t  the start of a control 
program. 

The author points out thc need for the adop- 
tion of standards which \ronld apply to creanl 
used in the ~nanufactnre of ice crenttl. Such 
standards are lackine in   no st areas of the 
Vnitcd States a t  the prc.sent t in~e. 

IV. J. Caulfield 

769. Frozen confection sandwich contziner. 
TIT. H. JIAI)I)ES. V. S. Patent 2,680,557. 2 
elailns. June 8, 1954. Offirial Gnz. U. S. Pat. 
Office, 683, 2 :  40'2. 1954. 
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A single piece open top paper container for  
holding ice C ~ C I I I I I  s a n d ~ ~ i r h c s  is described. Two 
sides are gusseted to permit providing the con- 
tainer in collapsed form until ready for use. 

R. Whitaker 
769. Base materials for frozen desserts. J. 
R. I ~ T z .  I-. S. Patent 2,679,458. 2 eli~iuns. 
May 25, 1954. Official Gaz. U. S. Pat. Offiec., 
682, 4: 946. 1954. 

A powdered n~aterial suitable for  ~naking a 
frozen dessert, consisting of nonfat n~i lk  solicls, 
sugar, hydrogenated vegetable oils, flavor, sta- 
hilizer, and a n~is tu lp  of ~nineral  salts. 

R. \Vhitakeis 

770. State regulations for cream used in ice 
cream. .\sos. I r e  Creiun Rev., 37, 11: 97. 
19-54. 

The state regulations of Conn., S. Y., K. .J., 
Pa., ant1 31d. as they pcrtain to erealll used in 
the n ~ a n u f i ~ ~ t l ~ r e  of i(.e crea111 are presented. 

I n  Conn. crealu suppliers must receive only 
\\-hole milk from producers who are ~.egistrred, 
inspected, ant1 approved. Laboratory rxr~n~ina-  
tion OII oficiitl sa~nples of in~por t rd  careanl in- 
clude phosphatase trst, flavor, oclor, oiling off, 
neutmlization, aridity, pH,  ~nicroscopic c*lu~np 
count, p k t e  counts : ~ t  4, 20, 35, and 45" C., 
ant1 co l~ fo ru~  counts. Approsi~nately 40% of 
all rrealn shipn~entn iuto the state arc sanlpled. 

S. T. regulations do not set u p  specific stand- 
ards for the tlairy products usrd in ice cream 
~nanufactnre. I'rin~ary en~phasis 11as hern 
placed on proper pasteurization of the mis, 
plant .sanitation, ancl proper handling of the 
procluct during and after pasteurization. 

3Iass. ~naintains a single s r t  of staudarcls for  
all n~ilk produced for  fluid ntilk 01. ice cream 
and other dairy products. A n ~ a s i n ~ u ~ n  hae- 
terisl c.onnt of 100,000 per g. app1ic.s to pas- 
teurized creant and ice creani n ~ i s .  

S. J .  has a hacterial standard of 850,000 per 
n11. for raw ereall1 which is not otherwise pro- 
cessed whereas raw crraln ~vhich has hecn 
shipped to a processing plant nlay contain u p  
to .500,000 harteria per 1111. P:tstrurizcd caream 
may contain u p  to 100.000 hnctcria pear n~ l .  
Two i~~spc.rtions per year of inilk plants are 
required i u ~ d  inspection of a nu~nhr r  of (1niric.s 
selectrd a t  mntlou~ supplying rnrh plant are 
made. 

I n  Pa. the milk used in thr lnanufncture of 
ice crc.anl nlust be proiluretl and proc.essed 
under the same requirenlrnts as for fluid ~nilk. 
,411 dairy fartns  nus st he inspretrd t\virc. each 
year hy approved plant inspectors. Pe r~n i t  
holders arta responsihlr for  ~naintaining the 
quality of the nlilk supply rect~ived a t  their 
plants. State enforeenlc.nt oflieials only rheck 
a prrcc.ntage of the farms to d t~tern~in(~ lihe 
efflriency of the approvrcl inspector. 

The 3Id. milk law of 1941 nlnkes provision 
for  o111y on(. grade of 111ilk which ]nay 11r used 
either for hott1c.d fluid milk or for  n~anufac- 
tured dairy products. W. .T. <:aulfield 

771. Pre-dipping bulk for greater sales in 
cafeterias. L. J. COL~OHI.IN, Slater Systen~, 
Inc. Ice Crea~n Trade J., 50, 6: 14. 1954. 

Predipped hulk ice ereaul in cafeterias has 
hrought an increase of 100% in ice crealn sales 
during the test period and has provided portion 
and cost rontrol. Bulk ice cream for dipping is  
conditioned a t  S to 10" F. for  24 hours. Trays 
20" x 10" with a 1" turn-up on sides and 2%'' 
on the ends, which hold 14  - 5 oz. flat-hot- 
tomed paper or china sundae dishes are used. 
A So. 12 ice erean1 scoop is used to fill the 
sundae dishes. The trays are stacked on top of 
each other in the service o r  line cabinets, and 
the customers are allowed to help thc~~~selves.  
An analysis of the types of custon~er and his 
preferences s i l l  aid in selection of the proper 
size of serving and the flavor which will sclI 
hest. 11'. 11. Martin 

MILK AND CREAM 
772. This problem of watered milk. T. TV. 
A I ~ R E C H T ,  Univ. of Tenn., I<nosville. Milk 
Prod. J., 45, 7: 32. 1964. 

Adulteration of nlilk with water has brco~nc 
quite a prohlen~ in recent ymrs. The proec.ssing 
plants are usnally held responsihlc for any 
products sold by the plant, hence, detection of 
adulteration n~us t  he done a t  the plant. The 
two ~nc~thods for detrcting \vatering are 1. spe- 
pifie gravity of ~nilk,  2. freezing point of ~nilk. 

The hase-surplus plan of pay~nent for  n~i lk  
has heen suggested as possihly contributing to 
this practice by unscrupulous producers. Be- 
sides the watering effect, this practice ]nay 
result in bacterial prohlen~s. If  watering is 
\videspread in a given area i t  nlay affect the 
estimation of total solids in the ice erean1 mix, 
physical quality of the cultured huttern~ilk and 
the yield and quality of the cottage cheese. 

J. J. Janxen 

773. Milk souring. Effect of 2-methyl-1,4- 
naphthoquinone on the rate of souring of 
milk. G. G. I<EI.I,ET and K. DITTMIGR, Ilept. 
of Chern., Fla. State Vniv., Tallahi~ssce. J. 
Agr. Food Che~n., 2: 741. 1954 

-1s 2-111ethyl-l,4naphtl1oquinone (~nenadione) 
is known to he hactrriostatie in vtLry low con- 
centrations, the effect of rc~latively low d o s ~  
adn~inisterrd orally to lactating cows was in- 
vestigated. Jlenadione. added a t  a coneentm- 
tin11 of O.lr/~nl of ~nilk,  significantly retarded 
the rate of souring of n~i lk  a t  37" C. JIilk 
f r o u ~  cows not fed n~enadione generally soured 
in ahout 12 hr. when incubated a t  37" C. Jlilk 
from rows that rrceived 23 1119. of ~rlrnadione/ 
day renlained sweet for 18-24 hr. During one 
period thc feeding of ~nenadione or its itddi- 
tiou to ntilk did not retard the rate of souriug. 

The 'nature of the eon~pound srerrted with 
the n~i lk  after feeding n~enadione has not hecbn 
cxstah1ishc.d. The nrilk fro111 rows which receivt.d 
these relatively low doses of ~ ~ ~ e n n d i o n c  h i d  no 



detectable "off-flavor"; when it finally became 
sour, no hard curds were fortned and the milk 
had a clean sour odor. Pasteurized milk f r o n ~  
~t~enadione-treated rows r c ~ ~ ~ a i n e d  sweet about 
20% longer. 1Vhc.11 n~i lk  \\.as stored a t  30, 10, 
or  5" C., the effret of ~t~enndione was  tore 
pronounred. S. Patton 

774. Double stage sediment tester. T. J .  
C r . a r ~ o s  and J. d. SNAI.TZ (assignors to Re- 
search Corporation). U. S. Patent 2,679,158. 
3 elai~ns. May 25. 1954. Offiein1 Gaz. V. S. 
Pat. Offiec, 682, 4: 8.58. 1954. 

A sedi~nrnt tester using filter niaterial it1 
roll forlt~. 12. Whitakvr 

775. Why coffee sometimes turns grey when 
adding condensed milk or cream. RIo l r~  
and I). JIERTES, Pl~ysikaliscl~es Inst. der 
Rundes -- Versuehs - und Forsehungsanstalt 
fiir JIilehwirtschnft, Riel, Ger~nany. RIileh- 
\vissensehaft, 9 : 106. 1954. 

Condensed ~ttilk was found to dissolve suffi- 
cient iron from in~perfeetly tinned eans to cause 
a grey disrolor:~tio~~ it1 eoffecl. J. Tobias 

776. Treating milk with oxygen. H. LCCK. 
Dairy Ind. Control Hoard, lv i~~dhoeck,  South 
Africa. JIileh\vissr~nsehaft, 9: 115. 1954. 

At tet~~peratures of 104-113" F. and higher 
the haeterial count clrermses in n~ i lk  under a 
pressure of 8 atm. of 0 2 .  This is attrihutcd to 
the bactericidal effect of 0:. The destruction 
under eot~tpressrd O? and CO? follows a firkt 
order reartion. The antropy of activation for  
the 1)ndrrial reduetion Inay be cot~~puted and 
the resulting values suggest that the destrurtion 
of eells is mused by break-up (reactiot~ of 
stronger lin kages thr111 h ydrogrn bridge link- 
age). 

Coll~hined application of lleat and 0: pms- 
sure m n  estrnd thr storage life of bottled nlilk 
to 3 1110. or 111ore a t  53.G0 F. .J. Tobills 

777. Treating milk with oxygen. 11. Bac- 
teria increase under oxygen pressure. H. 
L ~ C K ,  Dairy Ind. Control Hoard, Windhoek, 
8. 11'. Africa. Milehwissrnschaft, 9 :  5. 1954. 
(English Sutulnar~) .  

The increase of bacteria under cot~~prc~ssecl 
0: is heing esnrnined a t  different tr~nperatures 
and 0 2  pressures and the average g e ~ ~ e r a t i o ~ i  
titne is being determined. The theoretical eon- 
ditions for the keeping quality of milk undrr 
0 2  pressure are disrussed. Of the ~tticroorgan- 
i s ~ t ~ s ,  S. Iccctia in liquid n ~ e d i u ~ ~ ~  is cspeeially 
resistant to 0 2 .  I t s  rraetion is partly rrsponsi- 
hle for the relatively poor keeping quality of 
rt~ilk under co~~~pressed  0 2 .  1Vl1ile growth of 
ntost bacteria is completely stopped by 8 atw. 
0 2  that of 6'7. lnctis is only retarded. The bar- 
terial content has a direct influenee on the 
baeteriostatie effect of 0:. The latter derreases 
with increasing bacterial eount. 6. Tobias 

778. Studies of the biological determination 
of antibiotics in non-sterile substances, par- 
ticularly in raw milk. I<. H. J I E E \ ~ E S  and SL. 
JIrr.os~vrc., Hacteriologisehes Inst. der Bundes- 
Tersucl~s-unil-Forscl~u~~gsar~stalt fu r  JIiIch- 
wirtsehaft, Iiiel. Germany. Kieler blileh- 
\virtsehaftliehe Forsehungsheriehte, 6 : 59. 
19.54. (English Sun~tnary) . 

Anlong the ausanogmphie ~r~ethods c ~ ~ ~ p l o y e d  
to deter~nine the penicillin eontent of raw 
~nilk,  the cup-plate test was fonnd to he the 
I I I O ~ ~  adequate. Milk containing p e t ~ i r i l l i ~ ~  
yields narrower inhibitory zones whrn heated 
to 65' C. for  30 111in. than when hmted to 
74" C. for  3 min. Pel~icillin is  drstroyrd  now 
rapidly in heated water than in heated 111ilk. 
To dissetnii~ate the test organisms i t  has been 
found Inore effective to distribute t11e1n o w r  
the surfare wit11 a spatula than by n~is ing ~ I I C I I I  
in. I~lhibitory zones Inny be produred by raw 
111i1k rontai11i11g no pe~~ieillin. 111 sterile \vhole 
111ilk the effect is indistinct. 

Among organisn~s giving rise to inhibitory 
ZOIICS arca R. p!/oc!lnitr~t~~i, B. pttorc~ac~cwe, R .  
sctl~tili.? in sterile milk and B. p!lor!/n~trtct~r, R. 
1iirc.11~. B. flttorrscots, R. a!/ l~r!lnt~r~oti ,  and R. 
rtrbtilis in sterile ~vhole milk. 6 .  Tobias 

NUTRITIVE VALUE OF 
DAIRY PRODUCTS 

779. Significance of the vitamins in human 
nutrition. L. Z). 11-RIGHT, Sharp L Dohn~e Div. 
of JIerek L Co., Ine., K e s t  Point, Pn. J .  Agr. 
Food Chen~.. 2 : 677. 19*54. 

A discussion and sulnlttary of the present 
Iino\rledge on v i t a ~ ~ ~ i ~ ~ s  in 11uttta11 nutritiot~ is 
given ~vithout bibliography. S. Patton 

PHYSIOLOGY AND ENDOCRINOLOGY 
780. Biosynthesis of milk-fat in the rabbit 
from acetate and glucose. The mode of con- 
version of carbohydrate into fat. G. P o ~ . r a ~ ,  
G. D. HI-STER, and the late T. H. FRESCH, 
Nntl. Inst. for Med. Resenrch, London. Bio- 
chetl~. d., 54, 3 :  338. 1953. 

Solutiotis of radioactive aeetatr, starc*li, glu- 
rose and pyruvate werr given to laetating rah- 
hits either by vein or  by s to t~~ach tube. Milk 
sa~nples takrn a t  various intervals were frac- 
tionated and cheeked for  radioactivity. A ~ t ~ i l k -  
ing apparatus for  rabbits is illustrattd. I t  was 
eol~cluded that the synthesis proeccds frotn glu- 
eosr to pyruvatc* to acetate to fatty aeids. "It 
was es t i t~~atcd that in G hr. a t  least 30-70% of 
the short-chain acids originate front acetate, o r  
about 2551, from carbohydrate; only one-fifth 
to one-tt~nth of these a l n o u ~ ~ t s  of the long-ehain 
acids were, however, synthesized in the I I I ~ I I I -  

lnary gland fro111 either of these sources." 
There are 30 references. A. 0. Call 
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781. Incorporation of (carboxy-"C) acetate 
into lactose and glycerol by the lactating goat 
udder. Ci. POPJ.\R, Natl. Inst. f o r  Med. Re- 
sei~rch,  London; R.  F. Gr,.\srnc~ and S. J. 
FOLI.ET, Univ. of Rencling. Hioche~n. J., 52, 
3: 4T2. 1952. 

Lactose and glycerol were isolated fro111 milk 
samples following intravenous injection of C" 
acetate and the radioactivity of each measured. 
I t  is thought that the synthesis follows a path 
of acetate to lactose to glycerol and that  t h ~ s  
takes place in the udder. A. 0. Call 

782. Studies on the synthesis of lactose by 
the mammary gland. 2. The sugar-phosphate 
esters of milk. 31. G. JICGEO\VS and F. H. 
~I.\I,PRESS, Queen's I-niv., Relfnst. Biochen~. 
J.. 52, 4 :  606. 19.52. 

Using hariutn fractionation and chromato- 
graphic tt~ethods, it was shown there a r e  4 
sugar-phosphate esters and also a carbohydrate 
hreakdo\vn product in norrnal n~ilk.  Concentm- 
tions vary fro111 ahout 1 mg. to  less than 0.1 
n ~ g .  per liter. There is a d i ~ e ~ ~ ~ s i o n  on the pos- 
sihle significance of these findings to lartose 
synthe5i.;. A. 0. Call 

783. The effect of repeated glucose injections 
upon milk and milk fat production. J. C. 
SI~.\IV, .I. C. Cl+usc, : ~ n d  J .  IV. I'ou, Jfd. Agr. 
Espt,. Stn., College Park.  Guernsey Breeders' 
J., 91, 4: 566. 1951. 

Four COWS were earh injected nit,h 250 rill. 
of 50% glucose daily for G el. A similar group 
had injc.ctions of 2.50 1111. of 5076 ~IUCOSP for  
2 cl., follo\ved by 500 1111. for  ear11 of the ]lest 
4 (1. 21 control group of G cows was not in- 
jectecl. Milk and f a t  prodnrtion fo r  earl1 cow 
was rcrorded (luring a 6-(1. prelin~inary period, 
during the i~~ , j ee t io l~  periocl. and for 6 (1. tllc>rc.- 
after. 

The results indic~atc.el thnt repmtthd intrave- 
nous injrctions of plneo.;e (lo not increase or 
decrease milk or flit production of norn~nl coxvs 
with an  adecluate food intake. 12. K. Portcar 

784. The effect of incipient vitamin A de- 
ficiency on reproduction in the rabbit. I. De- 
cidua, ova, and fertilization. C;. \V. SAI~IS- 
sr.rc\-, R. L. I I i r s ,  anel I<. .\. I<esn.\r,r,, 1)rpt. 
of 1):iir.v Sci., Univ. of Ill., Vr1):lna. J. Su t r i -  
tion, 52, 2 :  21'7. 1951. 

Incipient v i t a ~ ~ ~ i n  A drficic.ncy in the mated 
fentalc. rallhit elid not rc.clure clc.cidna fortna- 
tion : ~ f t r r  thr i n s r r t i o ~ ~  of n thrmd into the 
uteri. The drfieienc!: did procluce prc.tnatm.e 
dt.grncration of ova and ~ ( ' ~ I I I C P ~  t h t ~  l l l l l l l h~~  
of fe~rtilizrd ova a t  40 hr. ant1 4 (1. post coitntn. 
Plate. 1 wit11 G figures illu.;tratc.s nor111a1 anel 
degc.nr>rate ova ancl hlnstocepts. 

0. T. Stallcup 

785. The effect of incipient vitamin A de- 
ficiency on reproduction in the rabbit. 11. 
Embryonic and fetal development. Ci. H. 

La l f l f r s c ,  G. It-.. ~ . ~ L I S B ~ R Y ,  R. L. H.4rs. and 
K. :I. I<ES~ALL, Dept. of Dairy Sei., Univ. of 
111.. r rhnna.  .J. Sutri t ion,  52, 2 :  2 7 .  1954. 

Incipient vitat~lin A deficiency redured by 
11:T, the nun~her  of rahhits which nlated nor- 
lnally. The total nntnbcr of deficient anin~als  
which roncc.ivecl was 1Sr/, less than the eonrep- 
tion rate in sitnilar groups v*hirh received ade- 
quate vitatttin A. The dcfiriency clicl not reduce 
the avc31age nulnher of corpora lutea in preg- 
11ant anitnnls a t  autopsy. The litter size was 
significantly reduced as was indicated when 
drfieient anitnals were autopsied a t  1 G  (1. past  
c*oitutn. This was rnusetl hy ovurn infertility 
and dclgeneration. 

I<c~sorption and abortion of fetuses ocrurring 
during late. gestation redneed the nornlal fetuses 
prc~se~nt per rahhit a t  28 (1. past coitutn. I t  was 
estimated that only 26.4% of the original ovu- 
lations rt.sulted in nortnnl fetuses in deficient 
rabhits as con~pared to 74.6% in controls. Ocu- 
Im. nl)norn~nlitic~s \Tclre ohserveel in fetuses from 
cleficic.nt rnl~hits as  ~vell as  changes in the1 fcstaI 
placenta. The, festus sizr was reduced in defi- 
richnt rahhits a t  16 ancl 2S (1. past eoitnn~ even 
though the. datns appeared to he. in good health. 
The ahnorn~alitic~s ohse~rvocl arca illustrated. 

0. T. Stallcup 

786. The measurement of water evaporation 
from limited areas of a normal body surface. 
I<. E. ~ I c ~ ~ ) ~ \ Y E I . I . ,  I). 11. I<. LEE, : I I I (~  JI. 11. 
F~IITRM.\S. I-. S. D. -1. .J. <211i1nal Sci., 13, 2: 
405. 1954. 

;I ~nc.tltod is clrsrrihcd ant1 illnstratc.d fo r  
~nc.asuring the. rate of water er i lpora t io~~ from 
schl(.c.tcd arcas of the skin. Air is cirrnlated 
altc.rnatrly through n capsulc nttnc.hecl to the 
skin and an  ahsorl~clr containing a saturi~tcd 
solntic~n of a salt giving the tl('sirt.tf vapor 
1wenssur(*. The. gi~ill in ~vcaight of the* nhsorher 
indici~te~el thr  rvi11)oration fro111 thcb skin. 

1)atn ohtitinc~tl hy the. nsc of this apptumtus 
on rows untle~r hot cnnclitions are  civc*t~. The 
rate of c.vnpt~r;rtio~~ fro111 the* skin inc2reasc~d 
xvitl~ 11ottc.r conditions. So  signilic:l~~t cliffc~r- 
( . I I V ~ . ~  \vekrr founel bc.t\vc.rn Jc.~.sc.y and .Irrsc.y- 
Sindhi crosshretl rows for ar(':~s (111 thcb fore- 
cl~c~st i~ntl 13a11nr11. A t  105" F.. :u~tl 34 111111. IIg. 
v:11)or prrssurr the. c.raporation r:~tes fo r  .these 
sc~le~tt~tl  arras rc.:~ch 660 gm/se1.11,, hr. Rithhits 
unelcr the. snttle conditions sho\vc.c1 virtnillly no 
c.v;~l~orittion. 0. T. Stallcup 

787. The determination of metabolic fecal 
nitrogen. FI. II. ?II~~c.lrer.~. : ~ t ~ t l  31. H. BERT, 
1hv. (11 *\nitnal Su t r i t i o l~ ,  VIIIV. of Ill., Ur- 
1111na. .T. Sutri t ion,  52, 3:  48:3. 1934. 

The authors rc.port that the ~ . ; ~ t i o  of fc.c,al 
nitrogean to air-driecl food cons~unc.d is linc.ar1y 
rel:~tc.tl to the protein contc.nt of the diet withtn 
a rangea of 0.26 to 20Yc. They concl~~de that 
direct dc~tern~inntion of the 111eta1111lic feral 
nitrogen per unit of (fry foot1 ron<nnlc.cl i.; a 
mlid IIII.+IIO~I for  thc* growing rat. 
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The direct measurement of metabolic fecal 
nitrogen in the determination of the biological 

rvalue of a protein \\-as more econo~nical of 
time and animals than the method involving 
the estahlishtnent of a regression equation be- 
tween fecal nitrogen and nitrogen intake. I t  
may also he suhject to less randoni error a t  
high levels of nitrogen intake. Confirtiiation 
of the validity of the ineasurement of nieta- 
bolic feral nitrogen directly by the feeding of 
a protein-free diet is cited from published 
experiments on pigs, dogs, and sheep. 

0. T. Stallcup 

788. The influence of the ash content of the 
rnmen ingesta on the hydrogen ion concentra- 
tion in the bovine rumen. J. L. CASON, E. S. 
RVRY, and 0. T. STAI.LCIJP, Ilept. of Animal 
Ind., Univ. of Ark., F:tyetteville. J. Nutrition, 
52, 3 :  4.57. 1954. 

A study is reported in which a positive corre- 
lation was found to exist bdwern the ash eon- 
tent of the runlen ingesta and the p H  of the 
rulnen. This relationship appears to he due to 
the buffering capacity of the ash which, to- 
gether with the hutrering action of the saliva, 

- tends to keep the p H  of the rutiirn contc.nts 
within rather narrow limits. 0. T. Stallcup 

789. A survey of the effect of phenothiazine 
on uptake of radioiodine by the thyroids of 
farm animals. R. V. TAIXAGE. R. A. MONROE. 
and C. L. CONAR, Univ. of ~ e n n .  - AEC, Oak 
Ridge, Tenn. J. Animal Sci., 13, 2 :  480. 1954. 

1)ata are presented to indicate that the feed- 
ing of some eo~nmerc.ial phenothiazine prepara- 
tions results in a reduced thyroid uptake of 
injc.rted raclioiodine in poultry, sheep, swine, 
cattle, and hurros. This effect iiiay be inclica- 
tire of an  induced hypothyroiclisln. 

0. T. Stallcup 

790. Thyroprotein for lactating ewes and its 
effect on lamb weights. R. 31. Jo~nah- ,  6 .  I). 
.\gr. Espt.  Ski., Hrookings. J. Animal Sci., 
13, 2: -138. 1954. 

In three sc~parate trials thr feeding of thyro- 
pl.otein to lactating ewes failvd to increase the 
gram-tli rate of the nursing Iambs by a signi- 
ficant al~iount. Loss of body weight occurred 
anlong tlie rnes  recriving thyroprotc~in. 

0. T. Stallcup 

791. A modified metabolism stall for steers. 
A. B. SELSON, .\. I). TII.I.MAN, ItT. I). GALI,UP, 
and R. ~IAC\-ICAR, Okla. Agr. Expt. Sta., Still- 
water. J. Aninial Sci., 13, 2 :  504. 1951. 

.\ tnodified n~etabolism stall for  use in digek- 
tihility and nutrient halance trials with steers - is described and illustrated by a photograph 

7 and drawings which give ditnensions and de- 
tails of construction. The stall is huilt largely 
of metal and has replaceable parts. I t  features 
a rounded ~netal  feed hox, a sliding dairy type 

stanchion which governs the length of the stall, 
an  automatic watering device, and interchange- 
able floor pieces which pertnit collection of 
urine hy Incans of a metal grid and funnel, or  
a rubber funnel and hose. 0. T. Stallcup 

792. A comparison of the effects of starva- 
tion and thermal stress on the acid-base bal- 
ance of dairy cattle. H. E. DALE, C. I<. GOB- 
ERDHAS, and S. BRODY, Mo. Agr. Expt. Sta., 
Columbia. Am. J. Vet. Research, 15, 55: 197. 
19.54. 

Urine and blood cornposition were studied 
from four cows kept a t  uniform teliiperature 
and humidity through 6 control days followed 
hy 5 days of fast. The major blood changes 
were a drop from 7.5 to 4.8 111 Eq/I of Ca, a 
drop from 3.2 to 2.0 m Eq/l of Mg and a 10- 
fold increase in ketone hodies. Slight decreases 
also occurred in Ka, K, Sod, COs, and Cl; but 
PO, did not change. Urine content of these 
same ions did not follow the blood levels closely. 
I n  general, starvation resulted in reduced urin- 
ary excretion of Ca, I<, Na, Mg, Con, C1, SO,, 
ancl organic acids other than ketone hodies. A 
large Inc.rrase in urine excretion of ketone 
hodies and POI occurred. Blood p H  values 
were not changed significantly hy starvation. 
The ntaior differences were due to ~netabolis~n 
of body tissue during starvation. Thrse effects 
were not ronlparahle to those ohservecl in cows 
under thc.rtnal stress. E. W. Swanson 

793. Secretions of androgens and estrogens 
in milk. U. ~ I ~ N C H ,  Inst. f u r  Tierzucht cler 
ITniversitiit 3IiinrIien, AIunchen, Germany. 
3Iilc.h\\-issc~ns~Iiaft, 9 :  150. 1954. 

Only estrogens and no antlrogens have been 
cletectecl in 11lilk. The secretion of estrogens 
varies according to the cycle. The percentage 
of tsstrogc.n in litilk increases with progressing 
gestation. J. Tohias 

SANITATION AND CLEANSING 
794. Problems of insecticides in foods. C. C. 
COJIPTOS, Jnlius Hynlnn 6; (To., Div. of Shell 
Chem. C'olp., I)c~ivc.r, Colo. J. 31ilk and Food 
Teehnol., 17. 6 :  173. 1954. 

The t.vrr-inrrensing use of insecticides fo r  
the 1)rott'c.iion of food crops has bc.eti well 
estahlishecl. IIowever, tlie drveloptnent of hio- 
logiral resist:lnce to many insecticides along 
\\-it11 spray residues on plants eonstitutc.~ a 
prohleni in controlling insc.c.ts and other pests. 
E:nlphasis should be placed upon the education 
of the fartiler and food processor in the proper 
use of insc.rtic.ida1 chetllicals. 11. 11. Wc.iscbr 

795. Causes and control of corrosion of 
stainless steel in ice cream plants. (:. 31. 
RIE(;EI., R e p ~ ~ b l i c  Steel Corp., AIassillon, Ohio. 
Ice ('re:1111 Trade J., 50, 6 :  22. 1954. 

The variou.; fo r~ns  of corrosion which occur 
in stainless steel are described, and lnethods a re  
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given for controlling or preventing corrosio~t. 
The i~nportance of cleanliness and proper use 
of sanitizing agents are stressed. 

\I-. H. 1farti11 

796. Effect of added hypochlorite on deter- 
gent activity of alkaline solutions in recircu- 
lation cleaning. I). K. JI.\CGKE(;OR, P. R. ELLI- 
KER, and G. -1. I t r c ~ l i . i ~ ~ s o s ,  Ore. Agr. Espt.  
Sta., ('orvallis. J. l\Iilk and Food Technol., 
17, 5: 136. 19.54. 

Conc.entrntions of sodiuu~ hypochlorite vary- 
ing fro111 2.5 to 100 p p u ~  were added to three 
standard cleanc~rs, aud they ~~ la rk rd lg  increased 
their c lea~~ing cfficic~nry. 

I t  is possihle that the ehloriue reacts with 
the detrrgent by creating a solul~ilizing action 
of thr hyporhloritr on the protrin portion of 
the soil. 11. H. II'eiscr 

797. Iodine bactericides in the dairy indus- 
try. K. E. L,zxa~c-s, I~nzarus  I~ahoratories, 
Inr., RnWalo, S. Y. .J. Milk and Food Tech- 
nol., 17, 5 :  144. 1934. 

Two iodine hacterieides l ~ a r e  heen studied 
under lahorntory and firld co~~ditions. Thesc 
sallitizrrs apparrntly uleet Federal, State, nnd 
3luilicipal health departnrent reqniretllents. The 
products art. IOSAS for dairy sanitation ancl 
IOBAC for plant use. The germicidal effi- 
ciency of incline is n~aintained hy cotl~hining 
the ele~nental iodine wit11 ~~on ion ie  surfactants, 
cansing the latter to provide n soluhilixing 
lttediurl~ of the iodine aud thus retain the ger~ni- 
cidal rfficiency of iodine. 11. H. TVeiser 

798. Spray cleaning of evaporators and vac- 
uum pans. E. L. BOSEIYITZ, Honewitz Chenri- 
cals, Inc., bur ling to^^, Iow;~. Milk Prod. J.. 
45, 7: 26. 1954. 

The spray cleaning systel~l descril~ed has the 

follosing advantagrs : ( 1  ) positive cleaning ' 
of the evaporative equipn~ent on a day-to-day 
hasis r e~ t lov i~~g  all soil without ally gradual r 
huild-up, (2 )  enahling the plant to include the 
pall in an in-plare rleanil~g s y s t c ~ ~ ~  which will 
includr l i~ t rs  to and fro111 the pan, hot-\vclls, 
tuhular l~eaters and any other ecluipment that 
falls into circuit, (3) reducing cost of clean-up 
including stca111, water, detergeut, and lahor. 
Savings of $30 per day have heen noted in 
soule plants. (4 )  Prrn~itt ing selertivc. ten~pera- 
turrs which enahlr plant to entploy use of ~ O I I I -  

pounds that will he non-corrosive to equiplt~ent 
at  01)erating tenlperatutps. 6 .  J. dai~zeu 

799. Adhesion (wettings) of detergent solu- 
tions to different materials. (Preliminary re- 
port) IT. 3 1 0 ~ ~  and $!. JIOHR, Pl~ysi lc i~l i~cl~es  
Inst. dcr Bu~tdes - Versurhs - und For- 
sehungsanstalt fiir Jlilch~virtschaft in Iiiel. 
Icieler JIilrl~~virtsrl~aftliche Forschungshe- 
riehte, 6 :  29. 1954. (111 Gerlrtan, Euglish 
su11t111a1.y). 

Differe~~res in the ~ v r t t i ~ ~ g  power of various 
detergent solut io~~s may he very large. The 
adhesion of the salue solution to the surfaces of - 
differrnt kinds of ntaterial (glass, tinned iron, 
copper, a lu ln inu~~~ ,  electrically oxidized a ~ t d  
laccluered aluminu~t~, VPA steel) nlay viiry 
widely. Adhesion is stronger a t  -10' than a t  
SOo C. Butterfat has a co~~tparntively strong 
adhesion to the ~t~ater ia ls  used for dairy equip- 
I I I ~ I I ~  and should therefore he hrought iuto a 
stahle e~~lulsified f o r ~ t ~ .  Surfare tension is I I ~  

yardstick with which to ltteasure adhesion, or  
wetting. After heing wetted with a detergent 
solution containing silicate, the adhesion, also 
of water, was found to he hetter, whereas it is 
not n~arkedly affected during the process of 
cleani~~g. J .  Tohias 
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Copies of the 
Reg. U. S. Pat. Off. 

DAIRY CULTURES 
Frigidry lyophilizcd dairy culturrs help take 
the guesswork out of buttermilk, cottage cheese 

20-YEAR INDEX 
covering Volumes I to XX, inclu- 

sive are available a t  the following 

prices: 

Frigidry lyophilized dairy cultures arc supplied 
in sealed serum bottles each containing 2 grams MEMBERS 
of dry powder. Each bottle rnakcs 1 quart of 
mother culture. Frigidry cultures arc guaran- . . . . . . . . .  teed to give satisfaction or will be replaced Cloth Bound $2.35 
free of charge. 

Order through your Paper B0u.d . . . . . . . . .  2.00 
Dairy Jobber or Direct 

Standard Culture $2.75 PostpaidZ 
Yoghurt Culture 3.00 Postpaid 

NON-MEMBERS 

Cloth Bound . . . . . . . . .  $5.50 

Write for  folders giving fill1 i~iforlnation . . . . . . . . .  
on and directions for  using Frigidry rul- 

Paper Bound 5.00 

tures-also literature describing G.B.I. 
Ice Cream S t ~ h i l i Z e r ~  2nd En~ulsifiers. 

Your advertisement is being read in every State and in 45 Foreign Countries 



L O W  IN COST- 
HIGH IN QUALITY 

UNIFORMITY 
I S  IMPORTANT! 

Leading agricultural 
schools and colleges 
agree that the regular 
weekly use of FLAV- 
0-LAC FLAKES as- 
sures uniformity of 
smoothness, aroma and 
flaror in fermented 
milk products. 

~YOCHURT CULTURE 1 
FLAV-0-LAC FLAKES 

(shown) produce a quart of the finest 
starter on a single propagation. Single 
bottles $2.00. 

N e w  Cheddar  Cheese C u l t u r e  
Flav-0-Lac F lakes S. du rans  

$2.00 (p lus  postage)  

THE 

DAIRY LABORATORIES 
SSrd & Loeomt 8ta.. Phila 3. P a  

BBANOBE8 
h e w  York tlaltimore Wm~hln.tr. 

Y m  our catalog in Dairy Industries Catalog 

'HANSEN'S -- 
AIRY PREPARATIONS ] 
r High Quality Dairy Products A 

CHEESE RENNET AND COLOR 

n C O ~ A G E  CHEESE COAGULATOI 

ANNATTO BUTTER COLOR 

DANDELION BUTTER COLOR /j 
17 CERTIFIED BUTTER COLOR 

STARTER DISTILLATE 

17 ICE CREAM COLOR 

LACTIC FERMENT CULTURE 

CULTURE FLASKS 

E 
17 CULTURE CABINETS 

TESTING SOLUTIONS 

a ODORLESS TYPE DAIRY FLY 
SPRAY 

Chock and Mai l  for Literature 

CHR. HANSEN'S LABORATORY, INC. 
MILWAUKEE 14, WIS. I 

RECIRCULATION DETERGENTS 
FOR C-I-P CLEANING 

r n ~ r s h - 1  KLENZADE PL-2 
1 Alkaline Cleaner Klenxode individually engineers 

in-place cleaning procedures t o  
your plowt . . . bored on years 
of Klemade nation-wide p l o n w ~  
ing rese~rch and development 
work. 

KLENZADE PL-4 / I 
Kleruode Recireulotion Engineer- 

D l  ,. il l  I - 
ing Services i n c l u d e  proper 1 ie 12-z-1 1 
velocity and volume of detergent 
solutions, t i m i n g  of cleaning 
cycle. and inspection of fittings. , 
gorkets. and pump capacities. L-- - --------id 

t h n c h i  Weer and Warehouses Throuqhovt Amerlca 

8 B E L O I T .  W I S C O N S I N  1 
Your ndrertisernent is beinz rt.:td in every Stnte nnd in 46 Foreign Countries 



preferred media 
for isolation and dzfere?ztiation 

ENTERIC PATHOGENS 
SALMONELLA -SHIGELLA 

Isolation 

Bacto-S S Aga r  Bacto-Brilliant Green Aga r  
Bacto-MacConkey Aga r  Bacfo-Selenite Broth 
Bacto-Bismuth Sulfite Ag3; Eocts-Tetrathionate Broth Base 

Differentiation 

Bacto-Triple Sugar Iron Ag3r  Eacto-Purple Aga r  Base 
Bacto-S I M Medium Eec~o-Urea Broth 
Bacto-Purple Broth Base Eacis-Urea Aga r  Base 

ENTEROCOCCI 
Bacto-Azide Dextrose Broth Sactc-?henylethanol A g a r  
Bac to -h ide  Blood Ag3r  3355 Ease-Enterococci Presumptive Broth 
Bacte-S f Medium 2s:-3-Enterococci Conf i rmatory Broth 

Bacto-Enterococci Csni i rmatory A g a r  

ENDAMOEBA HISTOLYTICA 
Bacto-Endamoeba Medium 

with Bacto-Horse Sercm and 33:-s-Rice Powder 

THE DIFCO JldSLAL,  S I X T H  EDITION 
inclzctlitzg descriptions of these ~nerlia and their use, 

is available on  request. 

Specify DIFCO - the trade name of the pioneers in the research 
and development of Bacto-Peptone and Dehydrated Culture Media 

D I F C O  L A B O R A T O R I E S  
DETROIT 1 .  MICHIGAN 
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