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CHAPTBR I 

THE PROBmi 

Statement odT the Problen 

The prol^ea was analyzed into the following obJectlTeei (1)to 

determine the feeding practices of selected Greene County, Tennessee, 

dairy farmers,(2) to dovel<^ a set of standards <w goale, and (3) to 

develop condmused teacliing plans and procedures to aid in instructing 

these or other farmers in inproving those practices which are substandard. 

Heed for the Studf 

Sidrylng provides a major source of income in Greerie County. The 

county ranks first in Tennessee in pwnds of milk sold and in number of 

dairy oows.^ In 195U, the nuaher of farmers reported selling milk was 

3,108.^ There are at present li^^ "Grade A" dairy farms and ^out 3,000 

farmers selling "manufactiiriag grade" milk to the local milk plants^ for 
the production of evaporated ailk and cheese. 

^U. S. Bureard of the Census, United States Department of Congaerce, 
193* Census of Agriculture, Preliminary, Greene Couiaty, Tennessee, 
(Wasiiingtont Qovemoient Printing Office, Sept. 1955), p* 2* 

^Ibid. 

%reene County Department of Public Heallh, Office Records, 
December 2, 1958. 

\n.ayton David, Head PLeldman, Pet ItLlk Conpany, GrewievUle, 
Tennessee} and D. E. Sprayberry, Manner, Xraft Foods Conpany, GreeneviUe, 
Tennessee, personal interview, July 3, 1958. 
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In an int«nrl6fir irlth th« laanagdnifint of tvo oonpanles baying 

"moaufaotarlng grade" ndlkf the vriter asked if they were in a positi<» 

to handle increased production* Both answered in the affirmative* The 

"Qrade iff market is rather stable with only a very few faxtters starting 

or quitting each year* 

t 
In a study by Henderson'^ of Grefwie County farms located in the 

Dunmore sodJL series areas in 1950, he summarisest 

^e findings of this study indicate that most large end 
madiuBHsized farms can profitably increase their monetary re-> 
turns by expanding their livestock (primarily dairy) operations. 
This calls for more labor, most of which would be availabLe on 
farms. Labor will be utilized rather than being absorbed in 
inefficiency or leisure as at present. Idvestook and crops 
used together in the right proportion will provide year-ro\xnd 
enployment. Livestock also famish manure for crops. Orality 
of land on most farms does not pemdt continuous cultivation 
for crops, but indicates that a roughage program should be used, 
for beef or dairy cattle; dairy for fsaem with surplus labor; and 
beef for those with limited labor. 

CwMus figures^ for 195U show that 75 per cent of Greene County 
farsHi had a gross farm income of $2,500 or less and 23 per csnt had a 

gross of between $2,^00 and $5,000. On the other haid. Test Deraonstre-

tion farm records for 1956 and 1957 on a few family operated farms showed 

a gross income of $10,000 to $15,000 and a net income of $5,000 to $8,000. 

This indicates what can be done on these small family farms. The sale of 

milk accounted for a major portion erf* the incoine on these demonstration 

farms. 

^flarold A. Henderson, "Adjustments in Dairy Farm Organization,
Oreeneville, Tennessee Area" (Unpublished M. S. thesis, Department of 
Agricultural Economics, The University of Tennessee, 1951), p. Ii6« 

S. Bureau of the Census, qp* pit., p. 2. 
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Of the 5,250 Greene County faraa operated in 195k, 1,507 of the 

operators irorked one hundred or more days off the farm. This lecnree 

3,713 families which aast produce most of their income on the farm. The 

above figures indicate a need for iiqproved incomes. Since burley tobacco 

acreage is restricted and the farBs are small, with an average of 55.9 

8 
acres per farm, aM family i^^ated for the most part, increased inoone 

from milk seeras desirable as well as attainable. The soil resources 

climate ore well edited to dairying. 

Why was tiic feeding phase of dairy farm management selected for 

study? The cost of feed is of prime inportaaioe in tiie production of milk. 

Records of vcadous empeiriment statiws set the feed cost at from 50 to 65 

per cent of the total cost of producing milk. Oti 113 dairy farms in West 
^ 9 

Central Mew York in 1953-5k' the average feed cost per cow per year was 

$207, or 53 per cent of the total cost. According to Morrison^® the cost 

of feed and bedding mslce up two-thirds of the total oost of raising heifers 

tg> to tJhe time of calving. At the University of Tennessee in 1958,^ Dairy 

Specialists and Agricultural Bcononics Specialists set up costs and returns 

^Ibid. 

®Ibid. 
9■'Frank B. Morrison, Feeds and Feeding, (twenty-second editioaj

Ithaca, Hcmr lorki The Morrison Publishing Co^any, 1956), p. 6k8. 
^°Ibid., p. 681 

Estimated Annual Costs and Returns of a Typical TVenty-Cow
Grade "A" Dairy in Tennessee, Ifipublished data presented to Agricultural
Agents and MLlk Plant Fieldmen at Oreeneville, Tennessee, Suwaer 1958. 
Prepared by U. T. Agricultural Economics Dopartment, 1958. 
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for a typical twenty-five-coir "Qrade A* dairy. The total feed coat, 

inelading pasture, vaa eatinated to be $2,76h on a farm production cost 

basis or if calculated at maiicet value of the feed at the farm. 

Ihe total cash and non^aah cost of operation was $$,1^2 per year. At 

farm cost the feed mounted to 5ii per cent of ttie totalj and, if figured 

at makot value of toe feed, it would a.nount to S8 per cent of the total 

cost. At tiie University of Tennessee in 19^6, Banney^^ warfsi g; study of 

returns <m ninety-thx^ selected dairy farms in the Naadville, Tennessee, 

area and found that the cost of feed (other than pasture) amounted to 

$!♦ per oent of the total operating cost. Another reason for celectin|( > 
the feeding phase is that dairy famere in Greene County often hear the 

expresslm, "Dairy cows are better bred toan fed." 

Scqpe of the Study 

IRiis study is Halted to the feeding practices of selected Greene 

County dairy farmers. It is evidmt that there are other manageaent 
factors which affect the dairy operation. The survey was aade with forty** 
two dairymen for the year 1957. The partiotaar selection wee aade due to 

their fre<jaeQt oontacts with t'M agricultural extension servioe and voce* 
tional agriculture teatoers for he3p with their dsiry problems and for known 
leadership in their respective eofflmnitles. It is hcped that any help from 
educaticmal agencies working with these dairy farmers will be reflected to 

12 
Ml-I, V J Raxmey, "Returns from Selected Dairy Herds in the HashviUeMLlkshed," The University of Tennessee, Agricultural Experiment Station,
Bulletin 281, January 1958, p. 10, * 
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sinllar turm in the county. 

In the analyBls of this study most of the feeding practices were 

related to their effect on the produoticm of ndlk. This relationship was 

used beoanse of the high percentage of costs being for feed and the evi 

dence of return above feed costs going hi^er as productiwi per cow in 

creases. A study of the records of 50«005 cows seleoted at random trcu 

dairy herd inprcvemwit association records for the year 19^213 shoeed 

that the return above feed cost went from|111 per cow in the lowest pro 

.**'ducing grotq? to $585 per cow in the highest producing grotqp. The fourtem 

groups of cows betwewi the lowest and highest in production shamed an in 

crease in returns above feed cost in each groap as the production increased. 

Procedure 

This study began with a review of literature on the feeding of dairy 

cattle. The problem was then discussed with the staff meobers of the D^art-

mmat of Agricultural EducatiOTi and the Department of Dairying at the di 

versity Tennessee. It was evident that a study of the local practices 

would be desirable as a pzwreguisite to setting up feeding standards and 

teaching procedures. A tentative list of dairy farmers was made. This list 

included the forty-two finally selected as described in the **Scope of Study.^ 

Several survey forms were studied and a preliminary list of relationship 

tables was outlined. A survey form was then developed to cover the factors 

which ̂ arently needed attention on the feeding of dairy cattle in the 

^^Prank B. Morrison, eg. cit., p. 575. 

'i 



locality. Several other maaageaient factora or practices vere included on 

the survey form and all of this information will be filed for use in future 

contacts with these dairymen on probleae idiich arise. 

The data were scoured by personal contact with the dairy farm operator 

on his farm. The writer interviewed thirty-two of the farmers personally. 

In addition, three vocational agriculture teachers interviewed t(m farmers 

in their respective oonmunities making a total of forty-two farmers inter 

viewed. ia average of about two hours was required for each interview. 

This method of procuring data proved to be an excellent contact with the 

farmers. They wore very cooperative and seemed Interested in learning how 
to iiq;>rove their practices. 

After the surveys were conpleted, relationship tables (Ch^ter II) 
were sot up to determine the effect of the different feeding practices on 

the production of milk, growth of the young animals, and other measures of 

efficiency. Eleven standards or goals were developed to serve as guides 
for farmers in planning their fosding programs. Abbrsviatsd teaching plans 
and procedures were developed to aid in the teaching of better feeding 

practices to «ie dairy farmers interviewed and possibly to other dairym«tt 
in the area. All of the data on feeding were tabulated, for farmers inter 

viewed, on two large tables for use in instruotiim. One of the taM.es 

ranked the practices according to compliance with the standards so that 

each farmer can see how he staids wi«i respect to each feeding practice, 
aeo Tabla Z7I. 



Definition of Toriae 

Four per emit fat corrected ailkt (abbreviated k% FGU) 

This raethod of shoeing the production of mLlk was used in oz^er to naks 

•oeurate oosparlson of the herds in the study* A fornula was developsd 

by Qaizies of Illinois^'^^ and serves to equalise ndlk production records 
where there is a variation of butterfat test betsreen eevs or herds* The 

foranla is as foUowst U per osoit fat oorreoted tnilk equals 0*U tines 

pounds of ndlkf plus fifteen Uses p<Kmds of fat* Dnless otherwise stated, 

the figures on odlk productiora given in this study are expressed in pounds 

of ii per cent PC5II per cow per year* 

of Standards have been developed by the Department 

of Agriculture, DSDA. In this study, number I grade is considered as otcel-

lent, number H as good, mud>er III as fair, and sasple grade as poor* 

3. Silage quality! Standards for silage have not be«ti as widely 

accepted as for hay* In this study, a score ciiart for eilage dev^oped 

by Purdue University has been used} see 4>pendix, Table 1*. 

U* *Qrade A" ailkt This ndlk is sold from farms which have passed 

certain health department regulations for bottling and sale as fluid milk* 

MMmfacturing grade ndlki This is a term used in this locality 

to descrtbe adlk for sale to processors of canned oondensed »iiif and oheese* 

pD-xed herdst ^ese are herds having more than one breed of dairy 

cattle* 

7i5^^59^9l48* «ai ¥. U Oaines, The Journal of Animal Science. 
l^Prank B. Morrison, 0£. crt., p* 576, 
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7* Test demonstration farm fandlyt This is a farm axid family 

selected ty their coisminity aeabers vith the approval of the T^messee 

Agricultural Ixtenslon Service and the Tennessee Valley Authority to 

carry out a farm and home management demonstration of ̂ >proved fertiliaa^ 

tion and other reeoaneaded farm practioeSf including the keeping of 

accurate farm records. 

8. Total digestible nutrients (abbrciriated TOR}i This is the stui 

of the digestible protein, nitrogen-free extract, and fat in a given feed. 

It Is determined by analysis and extensive feeding trials. 

9. Digestible proteini This is that portion of the protein in a 

feed which can be used by the animal for building body tissue, for milk, 

or for energy. 

10. Het energy! This Is the amount of energy left in a feed after 

there is deducted from its total energy value the amounts lost in the faces. 

cotdsustible gases, urine, and heat increments or i*work of digestion.* Tor 

exiusples of net ensrgy oosparisons see Morrison.^^ Set «iergy values meo 
considered along with TDS and digestible protein in making feeding recom 

mendations in this ataidy. 

11. Qrowth index of calves and heifei^i Heart girth measuz^maat 

is a widely accepted method of checking growth rates of cattle* In all 

except ten of the herds surveyed for this study, measurements were made of 

all the calves «id heifers with a tiqpe calibrated to show ̂ weight of 

the animal. From this record of the weight, ooaf>azlson was made to the 

normal (Chapter III, Table XI) and a growth index averaged for each herd. 

^^Ibid,, pp. U8, 1073. 
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using 100 per oent as normal grcsrth,^? 

12. Tennessee Valley Authority (abbreviated T?A)i "Riia agen<^ 

iras authorized b/ the Onited States govenatent to supply electric porer^ 

oontrol floods» and aid in developing resources in the TennMsee Rlvwr 

watttrshed. 

13. Prepartna periodt This is ̂ e period just prior to edLving 

tlas of a eov or heifer* 

ll|. Range> As used in tiie tables of this study, range aeans the 

Icsr and the hi^ figure for the cases in the gcaap froa vhioh the sverage 

was calculated. 

As used in this study, job refers to the dairy farmer's 

job as he operates his farm. It may msan a arnntal socercise, the use of 

pl^sioal skill, or a coobinatim of the two* 

O^jgctivet This is the goal or outcome which the teacher 

hqpes to reach taaehtng a job or practice to fanners. 

17. Factoidt 'niese are the various aspects or ioportant parts 

of a job 88 anticipated by the teacher regarding the job. 

Ryjdeneet This is local data, experimental data, references, 

eaiqples, and experiences of 8Mnd>ers of clasa or the farmer. 

yroocdurei This is the steps or methods used by the teacher 

and students to reaoh the objective. 

?brtiier contact with the fanner or px^il to help 

clarify any (jiestion he may have and to deal with new problems vdiioh may 

have arisen on a particular job should help get the practices taught into 

actual operation. 

17prank B. Morrison, o£. oit«, p. 600. 



CHAPtlR n 

MALISIS OP TIffi STOOT 

Zn ordtr to detensdno bow diTfercnt feeding practices affected the 

production of silk ud growth of caiLves and heifers^ 8ing>le relationship 

tables v«re derelaped. 

Table Z ooopares the ten highest producing herds with the ten 

lowest producing herds on fifteen of the factors studied* Tlie most striking 

revelation in this conftarison was the sinilaritr of practioes in the hig^ 

and low producing herds* Bxeeptions noted were in the coiiponents of the 

ocmeentrate ration, the feeding of silage (low producers were fed more 

silage), iaproved permanent pasture, and use of teiqporary pasture. Three 

of the low producing herds were below standard on conponents of the con-

oentrate ration* The low producing herds averaged below standard on the 

use of inproved permanent pasture and teqporazy pasture. These data indi* 

oate that all of the practices are isportant and that one priustioe in it« 

self doee not necessarily control rate of adlk production or heifer growth. 

Of the fcrty-two farms survagrsd, weights of the calves and heifors 

were detemiiMKl by measurement in t^iirty-two hez^* A growth index was 

calculated for each hard by using 100 as norasl weight for age as ̂ own 

in Standards, Table H,CSiapter III* Table II relates the feeding prao-

tiees to the growth index of calves and heifers, Twenty*five of the 

tarmsva fed accoptkble rations to their calves using either milk or eo»» 

mercial adlk replaces, commercial calf starter and hey. Seven farnw fad 

calves rationa idiich are considered substandard. Six farmers in the suh-

atandard group fed a fannaixed grain ration Tdiich was not satiafaotoiy 
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COMPJffilUQ HIGH TEN TTIW IXW TEN HERDS 

High Ten 
Paotors Considered Average Range 

1. Production of FCM 

(pounds) 9680 8$03 - 10522 

2. Coirs dry) avg* for 
year (%) 17 8•2U 

3* Concspticm rate Ist 
service (%) 76 50-90 

k* Qrosth indaoc of heifers 
(% of avg,) 100 88-127 

5* Orain-milk ratio li3.? 1i3-1i5 

6. Coaponents of oonoen- All had 70% or more 
trate ration TDH and less than 

IO5C fiber 

7* Concentrates to dry Seven fed an avg, of 
cons and bred heifers U lbs. fco* 2 iao8.« 
(lbs. daily) three fed none 

8. Concentrates to heif- All were fed some, 
era 6-l5 mos. old 
(lbs. per day) 

9. Feeding calves 
a. Xilfc or replacer 
b. Calf starter 
c. Grain mixtares 

and hay to 6 mos. 

10. Hay eqfuivalent, tons 
per'cow per year 

11. Alfalfa hay, tons per 
ccmr 

from •'as needed" to 
6 lbs; the majority 
fed k lbs. 
Average Range 
2| toos. 2-3 mos. 
3 mos. 2-^4 mos. 

According to standard 

2.6 1.8-U.o 

1.3' 0.3-2.2 

Loir Ten 

Average Range 

561U 508U - 5936 

18 12- 25 

7U 50-85 

101 87 -106 

10.5 li3-liU 

Seven met standard) 
three were below 
standard 

Seven fed an avg. of 
U lbs. for 2 mos.f 
three fed none 

All but one fed some, 
from "as needed" to 
8 lbs. 

Average Range 
2 mos. l-U mos. 
2 mos. 1-6 mos. 

According to standard 

2.8 1.5-^.0 

1.3* 0.2-3.0 

®Sev«i herds only 



12 

TABLE I(continued) 

COBiPARING HIGH TEN WITH LCM TEN fEHDS 

High Ten Loir Ten 
Factors Considered Average Range Average Range 

12* Silage, tons per ^ 
ccar 1,9 0.9-3.2 hX 3.0-5,5 

13, Inproved permanent 
pasture, aores/ooir 2.0 1.0-3.0 l»h 0,3-3.0 

lit# Tenporary pasture, 
acres per cm 1.3' 0,2-2.0 0.9 0.2-1.5 

15. Water supply 
a. Winter In bam or close by In bam or close by 

b. SuDiBer, 
from pasture Range from 200 yards Range from "water in 

to one-half mile each field" to one-
half mile 

Four herds only 

®Six herds only 

Notej The average production of all herds was 73hX lbs. h% FC14 for the 
year, and the median was 7157 lbs. k% FCM. 
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7IBIS n 

FEEDIHO PRACTICES WITH DIIRI CALVES AS RELATED TO Q80BTH 
EFFICIEHCy OF CALSTES AKD HEIFERS 

Feeds Used During Nuaber of Growth Index* 
First Four Months Oases Average Range 

CoBBBercial aiUc roplacsr 
and starter plus hsy 13 99 86 - 127 

Ccem ailk and ccHaBsrcial . 
calf starter plus hay 12® 102 90-II6 

Cows Bdlk and farm aixed 
starter and hay 6 92 70 -106 

Rurse oow axid higr 1 II3 . 

•see Definitiai of Terms, Chapter I. 

^3ix of these allowed calwes to nurse the cowj the othMn gare the 
calves railk in ba<dcets. 
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to Titaadn d«ficlency» and one tarmr fad cova milk and hior* 

Froa this study we see that the dairymen -mere generally getting 

adequate growth on their calves with the exception of those reading tuem-

mixed "starter" (grain ration). A growth index of 113 per oent on the 

0Q» farm feeding only cows* milk and hsy would indioate that the calves 

may be getting too fat to develop into good producers as mature animals. 

Since the growth index of all helfera was not too far from noroiQL;, 

<»M may conclude from the study tiiat all of the dairynwn did a good ;}ob 

of feeding heifers six to fifteen months old as shown in Table HI. There 

was a vide variation in the amount and quality of pasture and hay avedl-

^le for the heifers. This influenced Hm amount of grain zieeded to main 

tain normal growth. Herd averages for growth were for the most part 

satisfactory. The table does not shew variations within the Individual 

herdsf but in checking the calves the writer found considerable deviation 

from the standard weights. 

In ozder to determine the effeot of feeding grain to dry cows 

bred heifers, a relationship table was set up. Table I?. Of the forty-

two herds studied, twenty-six fanMrs fed grain to dry cows md heifers 

at rates ranging from two pounds par day for two months, up to more than 

six pounds per day for two months. Strangidy there was no significant 

difference in production per cow at different levels of feeding, but the 

herds fed grain averaged slightly more ndlk than the sixteen herds fed 

no grain daring the dry period. Botti the highest osd lowest producing 

herds were in the "no grain" group. 

The feeding of high quality forage Is often stressed by agricultural 
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TABLE III 

FEEDIHG GRAIB TO HEIFERS SIX TO FIFTSM MOUTHS OF AGl 
AS RELATED TO GBOWTH 

Pounds (Toncontrate Fed Nuaber of Growth Index of Calves' 
Per Heifer Par Day (huses Average Range 

None li 97 86-113 

"As needed to ke<9 tiiem 
growing" k 93 88 - 102 

2 lbs. 6 101 90-116 

3 lbs. k 97 9I» - 127 

U lbs. 8 105 9h - 115 

*8«« Definition of Terma^ Chapter I. 
Notet ((hie dalryiBan fed one pound and another six pounds. Six of the 
dairyn^ aurreyed did not raise calves In 1957. The growth index was 
not detemdned on six other hezds)* 
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lABIS IV 

FEiSDING OF CffiAIH TO BRI COWS AND BRED BEIFEBS B£U19S> 
TO M3XK PRODUCTION 

Pounds Qrftin Per Cow 
Per Dear 

Neos 

Bunber of 
Cases 

16 

Pounds Per Cow PCK) 
Average Range 

71B3 $m - 10522 

2 to 3 lbs. for 2 mot* 10 7$$b $k77 - 99$k 

b to $ lbs* for 2 mot* 11 733$ $b7$•9801 

6 or man Ibe* for 2 bos. $ 76b6 5525•10301 
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workers as being a very inportant factor in the production of milk* TsOale 

V shows the effect of the quality of forage and of the grain-oilk ratio 

on production in this study. Only six herds were fed number I quality 

hay and silagei these showed a sli^tly higher production than herds fed 

lower quality forage. The groups with the most cases, fourteen in number, 

fed number II quality forage and a grain-milk ratio of 1»3«5 IMs in 

cluded the highest and lowest producing herds. The grain-iailk ratio showed 

little relationship to production. One hejrd receiving number II forage and 

no grain pjroduced 8,7Ul pounds, U per cent PCM per cow. 

To provide an adequate supply of good forage for winter feeding 

and to sxippleraent pasture during the summer, when needed, is of prime 

ii^ortance according to dairy authorities. Table VI relates milk pro-

ducticm to supply of bay or its equivalent per cow. This study ahow^ 
no positive relation between farm forage supply and piroduction. 

Alfalfa has long been used by dairy farmers as a source of good 

forage for dairy cows. A smrvey of seed sales in Greene County indi 

cated that farmers seeded $,hOO acres of this crop in 1957, a record to 

date.^ In order to detexmine the effect of alfalfa hay on milk pro 
duction on the farms studied, the herds were grov^ed according to the 

amount of alfalfa hay fed as indicated in Table VII. All but five of 

the farms fed some alfalfa. Cows in the highest producing groip in this 

table, six in number, were fed from 2.0 to 2.9 tons per cow. Kie lowest 

group, five in number, were fed no alfalfa. 

^Dealers supplying seed to farmers of Greene County, Tennessee, 
fcr the year 1957» personal Interviews, Deoenber 1957. 
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TABLE VI 

SUPPIT OP HAT EOJIViLERT SiSLATED TO ICLK PBDDUCTION 

Tons Per Coe Hunger of Production (U/5 PCM) Per Ccw Per Tear 
For the Tear Cases Average Range 

1*^ to 2»l) 12 7797 5U75- 9958 

2.5 to 3.U 15 6802 5081* -10301 

3.5 to U.U 9 7587 5936-10522 

U.5 or nore 6 7li38 5875 - 8503 

Milage trw converted to hay equivalent (three tone silage equals 
oooe ton of hagr)* 

•«i 

;v».^J... L ±- '■ rJlfc 



 
 

■Siij ■ 

T4BLE m 

FEEDIHG OP AUTALPA HAT RELATED ID MILK PROIXICTIOIf 

Tons Alfalfa Bay® Nuaiber of Pounds lt% FCM Per Gcnr Per Tear 
Per Gear Per Tear Oases AveraRO Ran^e 

None 5 6230 Sk7S - 7158 
0.1 to 0.9 8 691I» Soak - 9151 
1.0 to 1.9 IS 763k S217 - 10351i 
2.0 to 2.9 6 dk27 5962 - 10522 

3 or aore 8 7090 5525 - 8503 

'Sfost of tho herds had a supplj of other hay in varying aiaoants in 
addition to alfalfa* 

t. 

. .1'' r ' *-ii" ^ I jif ,v t V.' . - t 
\ , I I,, "■ 4" ' • ' ■ ■ . 

•.. •• ■■ . ■•■ ■. ■. 'tit- .h • . 
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The production of silage, to Increase the total produotiTe capacity 

of farsiB end to supply a type of forage ehich is more nearly like pastiire 

than la dry forage, has long been advocated by wKsy agricultural workers. 

In order to detersdne the effect of the feeding of silage in the herds 

studied, a conparieon was made to show its effect on milk production. Only 

fifteen of the herds received silage as indicated in Table Till. These 

herds produced slightly more milk per cow than the twenty-seven herds re 

ceiving no silage. 

Ho significant difference is noted in conparing the acres of ia-

proved permanent pasture per cow with milk production as indioated in Table 

IX. Ho record was mads as to the aaount of fertilizer used m pastures or 

whether pastures were irrigated. The highest and lowest producing herds 

are in the group with 1.0 to 1.9 acres of isprov^ pasture. 

In oooparing herds on the basis of the use of teisporaxy summer and 

winter pasture, higher milk production was noted in herds which had access 

to suji»»r 8t;pplemsntal pasture, as shown in Table X. Only twenty-one of 

the forty-two herds surveyed provided any supplemental pasture. Jverage 

production for the group without ZRipplemsntai pasture was 7,139 pounds, 

ooiipared to an average of 7,553 for those whiA had supplemental pasture. 

The surv^ did not provide information on the cost of producing feed 

nutrients with or without supplemsntsl pasture, but coperimentslly as 

shown in Table XIII, pasture generally sipplles the lowest cost fsed* 
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BLBLE VIII 

FEEDINQ Of SIUGE AKD MILK PRODUCTION 

Tons Per Cow P»f Ktmber of PoimdB ltM« For Cow Hr Tear 
Tear Caooo 

Nemo 27 1296 5217-10522 

1*0 to {|*9 6 73U 50614-9101 

5*0 or Bore 9 $k1$^9$$k 
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TABtB n 

THE USB OF IMPROVED* PEHIIi^EST PASTURE AS RELATED TO MILK PRODUCTION 

Number of Pounds Ujf FCM Per Ccwr Per Tear 
Cases Average Ran^eAcres Per Cow 

7228 $815 - 995U0.1 to 0.9 $ 

$081i -105221.0 to 1.9 19 7U32 

7306 5^77-1035142.0 to 2.9 U 

7180 5878- 82273.0 to 3.9 7 

^aaturo on land prepared, fertilised, «id seeded to permanent typo 
grasses and/or Covers* 



 

■; ■ ■ 

r. r\: 
yi 
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TiBLE X 

m USE OF TBMPORJRY PASTURE AS RSUTiSD TO MILK PRODUCTIOH 

Seaaon and RuoibeEr of Pounds FCM Per Cow Per Year 
Acres P«r Ccnr Casso Average Raxige 

Noomi 21 7139 5525 - 10301 

15inter only 
0*1 to 1,0 acres 636U 5U75 - 7681 

Suraraer only 
0,1 to 1,0 acrra 7 8337 5820 • 1035I1 
1,1 or inore acres 1 9951; 

Both winter and sanaMn* 
0,1 to 1,0 acres 6 6786 508U - 9328 
1,1 or fflore acres 1; 7612 5217 - 10522 

^oto winter and soaaer cRippleoental pasture) Includes the grazing
of alfalfa fields for varying periods of time for tesporary summer pasture. 

' .V. J 

■ ■ i ' /V 

• . I 

I 

1^ i • •4^''lAl'ii-'Sa'i7.ir"Vfr't.f .tr v*i>iV.T«Wrta J 



CHJSPTER in 

StJOGESTED STMQABSS OS QOALS FOR (HiESNE OOUNTI OURY FABUSR3 

In ordear to evaluate feeding praotloee and to help the dalzy facmex* 

to evaluate hia rnn feeding practicMj a aet of atandarda or goala vaa 

needed. Such atandarda vere prepared and ere c^fered aa guideai Thojr are 

not intmaded to r^reaent tiw last vord in reconuaendatiau for feeding 

daily cattle but should help the dairy faraar to aet his cam goala for 

his fariB. These standards vere detarmined with the help of data collected 

in the aurveya nade in this atudy^ the analysis made of the aurveya, re-

searoh and litwature on the subject^ and consultation vdth staff anadJera 

of the Department of Dairying of the thiiveralty of Tennessee. 

Standards vere set for the follavingt 

1. mik production per conr per year 

2. Length of the dry period 

3. Feeding calves to six montitis of age 

Feeding of heifora six to fifteen months of age 

5. QroarUi rate of calves and heifers 

6« Level of concentrate feedii% to milk ooea 

7. Conponents of the oonoentrate ratlim 

8. Feeding of eonoentratea to dry coara and bred faeif«ni 

9. Quality and quantity of forages—paature« bsy^ siXage 

10. Water supply 

11. Iflneral requireiMnta 

12. Fitamin requireiaenta 
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STANDARD I—mik Production Per Ccer Per Tear 

The goal is 10,000 pounds of U per cent FCShP" per ooir per year 
f<xc the farms studied. For culling low producers Table XI may be used 

as a guide. The table was prepared from records of 263 herds in Tennessee 

which were participating in the Dairy Herd Inprovements Association. These 

records shoved that a cow which did not produce more than 2^0 pounds of 

butterfat per year was not making a profit. In deciding whether or not 
2 3 

to cull a cow, the dairyman should also consider such factors ast' 

(1) the stage of lactation of the cow,(2) the need for sdlk to hold the 

marketing "base,"(3) the prices of milk and feed, (U) the availability 

of r^laoeraents to fully use facilities, equipment, and labor, (5) the 

age of the caw| the production goal for individual cows and for the herd 

should be set by eadi farmer and adjustments made as changing conditions 

justify. 

STANDARD II—Length of the Dry Period 

A dry period of forty-five to sixty days is accepted as standard. 

The most desirable length of time will be governed by the coixlition of 

the cow aad the amount of milk she noimially produces. From a study of 

lo. R. Overman and W. L. Qaines, The Journal of Animal Science, 
7t55-59, 19U8. 

2j. F. Kendrick, "The Dairy Herd Inprovemaat Association Program," 
Agricultural Research Administration, USDA, Farmers' Bulletin 197U, Jtoril, 
1953, pp. 7-8. 

^"Gull the Cow that Culls Tour Profit," USDA, Federal Extension 
Service, PA-250, June 195U, pp. 6-7. 
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TABI£ XI 

muc RSoriBED for pBommE phodogtioh 
AT VARIOUS BUTTERFAT LSVEIS IN TEHHSSSEE* 

ab eHHHf Levels of' 
3.6^ k.1% U.8JC 5.25 Butterfat 
tbs. Lbs. Lbs. Lbs. Lbs. 

11111 9756 8333 7692 hOO 

10U7 911i6 7813 7212 375 

9722 8537 7292 6731 350 

9028 7927 6771 6250 325 

8333 7317 6250 5767 300 

7639 6707 5729 5093 275 

CUIL IF BELOW IHIS LINE 

69l4i 6098 5208 U808 250 

6250 51t88 U688 ii327 225 

5556 !t878 ia67 381i6 200 

•prom A chart prepared by the Dairy Dapartoent of the University 
of Tennessee as a goide in deciding when to coll a cow from the ailking 
herd. The recoBsuRidations were made after a studp of DHIA records in 
Tonnessee. 

Whe U. S. average KJIA test few each breed isj wHolsteina, 
«eAyrshire and Brovn Swiss, wHHluemseyw, and «e»*Jer8ey* 

Instructions for using tablet 
1. Detersine the test for each cow by butterfat test or use the sTwags 

test for the breed as indicated above. 
2. Under test selected read down the ooluan to nearest pounds of milk 

for the lactation. 
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the records of coirs on DHIA in twelve states, Klein «nd Woodward!* of 
the United States Dq?artment of Agriculture concluded that a dry period 

of about eight weeks gave the best annual yields for cows producing 

10,000 pounds of U-per-cent milk per year and calving at twelve-nonth 

intervals. Either a longer or shorter dry period reduced the annual 

milk yield. For lower producing cows the dry period may be shoxrtened 

with the possibility of increasing their production, 

STANDJfflD III—Feeding of Calves 

Be sure the calf gets colostrum immediately after birth and during 

the first three or four daysj then feed whole udlk or commercial milk 

replacer at the following rates in pounds per calf per day with comaerwo 

eial calf starter and hay free choice: (Divide into 2 or 3 feedings 

daily) 
Age in Weeks 

Breed I 5 3 k ^$ 6 7 5 5 15 

Holstein or 
Ayrshire 7 B 5 

Pounds Per Calf Per Day
S E f 

Jersey or 
Guemaey $ 6 7 7 6 6 5 1* 3 3 

Limit the conmercial calf starter to about four pounds per day 

with allowances for the condition and gz'owth rate or size of the calf. 

Provide good quality grass or grass-legume hay fresh every day. Straight 

legume hiy sometimes causes scours. Provide clean water and salt free 

choice after two weeks. Avoid over-consunption of water at first. 

^John W. KLein and T. E. Woodward, Journal of Dairy Science, 
26:705-13, 19h3. 
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Die above is a guide. Check gronrth frequently by cooaparing with 

^ 6 
noriMl. These recoamendations are based on n^orts from Tennessee, 

7 8 9 
Arkansas, Illinois, and California, These references also give 

mixtures of calf starters which may be prepared on the farm if the mat-

ber of ealves justifies the practice. 

i^parently rumen inoculation of youxig calves is not necessary. 

Hinton^^ of Tennessee, in a stud^ of the use of rumen inoculation of 

tarenty-six Jersey and twenty-two Holstein calves, found that the ruoMm 

inoculation did not produce a sigiaifleant difference in the growth or 

the pouixis of TDK required per pound gain on the calves. 

STAtJDAHD 17—IRie Feeding of Heifers Six to Fifteen Months of Age 

Without pasturet Heifers six to twelve months of age will need 

eight to twelve pounds of good quality legume or legume-grass hay and 

four pounds of grain per head daily. Adjust the grain feeding according 

Prank B» Morrison, Feeds and Feeding, (twenty-second editicni 
Ithaca, Hew Toxk, The Morrison iPublishing Coopany, 1956), p. 68O. 

^lynn C<5)eland, "Raising Dairy Calves," U. T. Agricultural Ex 
tension Leaflet 100, 1957, pp. 3-5. 

^A. Leon Holley and T. P. Head, "Raising Dairy Calves," University 
of Arkansas, Agricultural Extension Circular Rev. 1951, pp. 3-7. 

6K, E. Harshbargcr and K. E. Gardner, "Raising Dairy Calves," 
tMversity of Illinois, Department of Dairy Science, Circular D-675, 1951;, 
pp. 2-6, 

9 
S, W, Mean, "Raising Dairy Calves," University of Califomis, 

Berkeley, Circular 107, 1951, pp. 10-18. 

^^Prahk D. Hinton, "Rumen Inoculation of Dairy Calves, Its Relation 
to the Feeding of Roughage and Growth of Calves," (Uipublished If* S. 
thesis. Dairy Departmsnt, The University of Tennessee, 1951), pp. 21-22. 
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to gronrth rate as compared to desirable normal weight for age. Refer to 

Standard V, Measuring Growth of Heifers. 

TH.th pasture! Plenty of good quality pasture and two to four 

pounds of grain are needed in sunder until the heifers are twelve months 

of age. pasture is in short supply it should bo supplemented -with 

hay as above. 

After they reach twelve months of age and are making normal growth, 

heifers -will need only a plentiful supply of pasture, hay, or hay and 

silage. Free choice salt and plenty of fresh water should be supplied 

during the six- to fifteen-nonth period, 

STAHDAHD V—Qrcwth Rate of Calves and Heifers 

In order to keep check on the growth of calves and heifers to 

determine whether or not -they are growing normally. Table XII is included. 

It gives -the normal -weights for age of the four breeds ccKomonly found in 

Tennessee. These figures taken from a similar table in Morrison's Feeds 

and Feeding^ ssnmarize wei^t records from Iowa, Kansas, Missouri, 

Nebraska, South Carolina, and l^^est Virginia esperiment stations, and the 

IJSDA. These data and other iresearch indicate that calves should be kept 

■within an index range of from 90 to 110 per oent of normal. Overfeeding 

of milk or concentrates to calves or heifers results in fat or overfed 

heifers. Swanson of Tennessee in an eoperiment -with several sets of 

^Morrison, cit., p. 680. 
12k. W. Swanson, "The Effect of Fattening Dairy Heifers I^on Their 

Growth and Lactation," R^ort presented at the fifty-second iinniiai meeting
of the American Dairy Science Association, June 27, 1957, (SILffleogrq)hed) 
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TABLE ni 

SQRMAL WEBfflTS GF QAIBI HEIFEHS 

AS9 ievs«f Goernsey ^Istsin Ayrshlra 
(Mcmths) (Pounds) (Founds) (Pounds) (Pounds) 

Birth 50 65 93 71 

1 70 79 115 86 

2 96 105 155 114 

3 130 141 m 152 

k 176 ^ 177 260 190 

$ 220 222 320 236 

$ 268 267 379 281 

8 357 350 491 371 

10 li32 427 589 451 

12 li95 490 685 518 

14 5l«9 556 752 576 

1$ 597 6q5 820 635 

H 61(4 663 890 690 

20 694 712 961 743 

22 742 763 1038 790 

24 785 818 1104 845 
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tirln heifer calves found that too heavy concentrate feeding of heifer 

calves resulted in "fatty" udders and lass milk production in the toature 

animals oon|jared to those fed normal raticma as calves. In measuring 

heart girth to deterndne weight, Misner13 at Cornell found a 0*97 co 

efficient of correlation with actual body weight and heart girth measure-

men^., 

STMhAHD VI—The Level of Concentrate Feeding for IBLlk Cows 

XliThe Morrison standards are widely used as reli^le guides in 

deciding how much concentrate to feed dairy cattle for optimum perform 

ance in milk production, maintenance, and growth. Easy-to-follow tables 

are included to show the reo<Mamended amount of conc«itrate to feed per 

day to a given cow when one has a record of her production aid knows the 

quality of hay, pasture, or silage, and the butterfat test. Feeding at 

levels above Morrison and other standards have sometimes proved econcmd-

cally sound. At the University of Teimessee^^ dairy cows are fed 10 per 
cent above Morrison standards, and the returns have more than compensated 

for the extra feed cost. Another st&tuiard which was at one time rather 

widely used is called ttie Haeoker standard of feeding dairy cows. Baker 

0. iJELsner, "fleasurenjents and TTcights of One Hundred Cows in 
the Cornell Dairy Herd," (Ithaca, N. 1.) Cornell Bulletin 771, 19Ul« 

^^Morrison, cU., Tables VHIA and VIIIB, pp. 113U-35. 
A. Hinton, Dairy Department, University of Toimessee, personal

interview, October, 19^8• 
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and Toniiatve^^ of Maryland fed five groups of Holstein ocnrs maintenanca 
rations plus allowances of TDN for milk production equal to 82.2, 105.3, 

122,U, and 131,0 per cent of the Haecker^^ standard, respectively. Though 

the amount of lailk produced for each pound of TDN was greatest at the 

lowest feeding level, the results showed that the anount of concentrate 

feed could bo profitably increased iq) to 20 per c«it above the Haeoker 

standard, unless the cost of each added pound of TDN is as great as the 

net oash retuzui from 1.U6 pounds of U-^pei>cent milk. To make allowances 

for different milk prices, Klein and Jennings, DSDA,^® have pr^ared a 

guide which will be of further help in determining the lev^ of grain 

feeding in lijaht of local prices of feed and milkj Table XIII, 

Since Morrison's standards have been kept up to date, they are 

accepted by dairy authorities and should serve as a reliable guide for 

the dairy farmer. The farmer should also take into consideration the 

price of milk, the price of feed, the age of the cow, the stage of lac-> 

tation, and perh^s other factors when setting the level of concentrate 

feeding for Ms herd. 

A. Baker and A. E. Mohave, "The Intensity of Feeding as 
Related to ia.lk Production," University of Maryland, Agricultural Bkoeri-
ment Station, Bulletin 208, 19l4lt, 

17T. L, Haeoker, Feeding Standards Developed by Intensive Research 
from 1900 to 1910, Minnesota Agricultural iSxperiment Station, 

xsJ. W, KLein and R, D. Jennings, The Agricultural Situation. 
Bureau of Agricultural Economics, USDA, Vol. No. February 19U9. 
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TABLE XIII 

MILKIHG COffS — 1»ST PROFITABLE LEVEL OP GRAIN FEEDING* 

FMKilng oiM poumi of ̂ ain io the pounds of ndlk 
given belcwr^ 

Pounds of railk e<pial in ^or large oowa tor nediua coirs tor small covs 
value to 100 pouiuis of testing testing testing 
©rain or mixed feed® _3|rp«r cent fat U per coit fab 5 per cent fat 

(pounds) (pounds) (pounds) """ 
175 U.l U.0 3.9 
160. . 3.7 3.5 3.U 
11*5 3.1* 3.2 3.1 
130 • • . 3.2 3.0 2.8 
115 • 3.0 2.8 2.6 
100 • • .• 2.9 2.7 2.1* 
85. .• 2.7 2.5 2.2 
70 2.1* 2.3 2.1 
55 . 2.1 2.0 —® 

*«More Grain for Your Dairy Ccnrs?" J. W. ELein and R. D. Jennings, 
Icultural SitualThe Agrtcultural Situation. Bureau of Agricultural Eoonomlos, U.S.D.A., 

Vol. 35, Ho. 2(VI*?).-. 33, 

For ooirs of different size and butterfat test where roughage is 
limited to 18.5 pounds of good or its equivalent per 1,000 pound oov 
daily with different r^ative price of grain to milk. 

®The figures in tliis column are also the pounds of additional 
milk obtained from feeding 100 pounds additional grain at the specified 
rates of feeding, 

'^All they will eat without injury to the ccw. 
Directiona for Psing Table 

1. Divide the local price of 100 pounds of grain by the price at the 
farm of one pound of ndlk. 

2. In the first column of the table find the number most closely approxi 
mating this ratio. 

3. Folios this number across the table until the appropriate column is 
reached for a particular cos in the herd. 

1*. This number represents the pounds of milk for which a pound of grain 
sliould be fed. 

Exanple 

Th9 price of grain is |!*.25 per hundredweight and the price of nriLlk |.05 
per pound) therefore, the grain price-milk price ratio equals 65. The 
cos in question is large and tests 3|per cent milk. O^e resulting 
feeding ratio is <me pound of grain to every 2.7 pounds of ndlk. 
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STASDifflD VII—Conponents of the Concentrate Ration 

19 20
Use lb>rrison*8 standards and/or sasple rations as guides. 

Since feeds vaty in energy required for digestion, the net energy values 

of feeds should not be overlooked. For an illustration refer to "net 

21 
energy from 100 pounds TDN in typical feeding stuffs." In a ration 

with TDK of 70 per cent or above, md with less toan lO-per-oent fiber, 

the standard for not energy will usually be met. High fiber feeds such 

as ground hay, strar, and screenings used in the concentrate ration 

lower the net energy value. Table 2, i^pendix, will serve as a guide 

in deciding on the most economical coaspOTents of the ration. 

STAHDiRD Vin—The Feeding of Concentrates to Dry Cows and Bred Heifers 

None is necessary provided that heifers are of normal size and 

condition, that cows were fed adequate rations during the previous lac 

tation so as to maintain body weight, and that good or better quality 

forage or pasture is si^plied in amisunts equal to the capacity of the 

animals. These recommendations are based on work by Qreenhalgh and 
22 23Gardner, and by Wylie and Hinton. Concerning the Illinois esqperi-

19Morrison, cit«, pp. 1000-69, 

20Morrison, og^, cit.. pp. 1115-19. 
21 
Morrison, og. cit., p. liB, 

22^
J. P. D. Qreenhalgh and K. E. Gardner, "The Effect of Heavy

Grain Feeding Before Calving l^on Lactation and Udder Edema," Journal 
of Dairy Science, la»822-29, June 1958. 

^ "Feeding the Dry Cow," TennesseeAgricultural Experiment Station, Report 5?, 19llu, p. 1^7. 
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ment, the following may be notedi 

Heavy grain feeding before calving resulted in no increase 
in the yield of fat-corrected milk during the first eighty-
four days of lactation. Nine cows and nine heifers received, 
in addition to the basal roughage ration, a supplement of 378 
pounds and 373 pounds of concentrates, respectively, during 
a six we^e' prepartua period. A similar nusaber of controls 
received no grain. Duid-ng lactation all animals were fed 
roughage and grain according to maintenance and producticm 
reqpiirements. 

2li
^lie and ilintc«a obseinred that switciiing from a plan of normal 

grain feeding during the dry period to heavy grain feeding in the la^ 

lactation and no grain feeding in the dry period reduced udder edema 

and increased production. 

STANDARD IX—The Ojality and Qianiity of Foragesj Pasture, Hay, Silage 

25 
Pasture. From an econoraio standpoint maxisHm use should be 

made of pastures. Under recommended fertilisation and manageawnt practice 

in Greene County, this would require about one and cme-half acres of per 

manent pasture, (me-half sere of tenporary winter pasture, mid one«lialf 

26 
acre tmaporaxy suaaer pasture per ccsr. Fertilising accordix^ to soil 

test will be neoessaxy to establish and maintain a satisfactoiy pasture 

progroa. 

Hay and/or silage. A sdnlmam of 200 days' supply should be pro-

^Ibid. 

^^"Pasture ProductidMi," University of T«messee Agricultural Bdu-
cation ffijaeo 27, 1957> p. 36, 

"^^ebster Pendergrasa, "Pasture Production in Tramessee," Uni 
versity of Tennessee Agricultural Sxtension Leaflet 102, 1956, 
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vid«d. This will supply the forage needs in winter and during dry periods 

in sunnsr when pastures are in short sujj^Xy* Pop a thousand-pound cew this 

would re<|uire two one-half tons* hay e<|aivalent» She would oonamas 

about twenty-fiye pounds of nuidber II hay per day« The qpality of hay 

and/or silage should be nuaber II or better* Hay and/or silage would be 

fed free choice^ allowing the oows all they will consuse. 

The above forage prc^ram will sipply the maintenance requirements 

plus requiresisnts for at least ten pounds of milk production per day for 

light breeds and for twelve to fifteen pounds of adlk per day for heavy 

breeds* These recommendations are in line with Morrison's feeding stand 

ards* On farms whioh have soils edited to alfalfa productions, the etand-

tsrd should be to produce alfalfa hay in preference to other hays for ndlk 

oows* The value of alfalfa hay for producing milk is indicated in Table 

?m,Chipter II* 

Table XI7 gives the cost of producing TDK with different grains 

az»i forage* These flguires from three state eaperimMit stations and the 

USDA show that pasturee produce feed at least eost| next is hay aootd silage 

crops, and grain is the most oostly* 

STAHDARD X—The Water Supply 

in adequate supply of fretdi water should be aocessible to cows and 

young stock at all tines. The 8tq}ply should be protected from freesing 

in winter* As a miniaaa re<piiren)ent, water should be readily available 

near the milking herd just after milking both at night and isoming* Qrow^ 

ing heifers and dxy oows should have access to plenty of fresh water at 



 

� �� �

 

38 

-4 

if i f>r.C" 
^ - t j' 

j /I '•■ ' ^-r" 

TABLE XI7 

COIff ARATI7E COSTS OF PBODOCING TDN 

Coat of Producing 100 Pounda of tST 
® aKer Jersey Nort^ Carolina lowa^ DSDA® 

Feeds 1951 1950 1951 19iA0 

Paature 11.57 $0.58 I0.6U 10.29 

H«or Crop
Silage (KSt) 2.20 1.07 

Com Silage 2.J*0 1.30 1.5U .91 

Alfalfa Bagr 1.35 .83 

Com 1.77 1.38 

Oats 2.07 2.02 1.29 

Average H«gr 2.90 .liO 

Grain Conooatrate 5.00 

a
Agrictiltorol Education MLoeo Ho* 27, p. 36 

Foragea, Iowa State Cc^ege Preaa, 1951) p* 6U3 
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least twice daily, and young calves should have water free choice after 

the first two weeks. The amount of water cows will drink d^ends Vipm 

their sise, the yield of ndlk, the air teaperature and humidity, and 
27 

the ajnount of water in the feed they eat. Prom twelve to fifteen gal 

lons daily is an average amount oonsusaed per head for a herd. This in 

cludes both cows in ndlk and dry cows. E^eria^nts have shown that pro 

viding water hy means of automatic drinking bcsrls, so the cows can drink 

whenever th^ wish, imsreased the milk yield of good cows 3*5 to k*0 per 

cent over watering twice dally, and 6 to 11 per cent over watering once 

daily. 

Sfmm XI—Mineral HequiremMts 

Provide loose salt free choice in container protected from rain 

in addition to one pound of salt mixed with each one hundred pounds of 

concentrate. Mth the poss5.ble exception of phosphorus, there is not 

likely to be a mineral deficiency if cows and heifers in this locality 

azHs fed the standard rations outlined above. For cows fed roughage alone, 

or roughage and farm grains alone, the addition of twenty to forty pounds 

of bone meal to a ton of concentrates would make up for any possible de 

ficiencies. For those being fed a concentrate ration consisting of at 

least 25 per cent of such high-phosphorus supplesMnts as wheat bran, cot 

tonseed meal, or linseed meal, the recpirement would be met without the 

27Morrison, cit., p. 609. 
28 
Loc. cit. 



 

 

29 
addition of bone meal,' 

STjENDARD XII—Vitanin Hequireaenta 

Where daizy ocnrs are fed the reooanezxled rationa outlined sbove^ 

thoy vill in all probability receive an adequate supply of the necessary 

vitamins* The 6~ooirplex vitamins are synthosixed by bacteria in the 

fermentations irtiich nortnally occur in the rumen of cattle. Vitamins k 

and D are supplied in good quality pasture and hay. Sunshine also sup 

plies vitamin D, In feeding young calves, vitamins are supplied by ocnrs* 

milk, sdLlk rc^lacer, or calf starter. 

f V: r.. c 

- V.V 'if \> 

^Morrison, loc, cit., pp. 600-03» 



CHAPTER IV 

COMDIHSSD TEACHDia PLANS OS THE FEEDINQ OF DAIRI CATTLE 

Introduotlcai 

Since one of the dbjectlyes of this stuc^ was to teaoh dairy 

fanaere to inprove their feeding practices in those areas which were 

found to be beiLov standard, condensed teaching plans were developed for 

nine feeding Jobs* Bie objective, factors involved, the evidKice or 

references, the teaching procedure, and the follaw-v$> or evaluation were 

outlined for each of the nine jobs. Ciese plans will be used for group 

and individual instruction with the forty->two famers interviewed 

with other dairy farmers in Oreene County. These plans and other infoji^-

mation will be made available to all agricultural woiiceM of the coun^ 

idio wish to use them. 

So far, we have merely assembled informaticNa by herds. Mow we 

will turn to a ooaparison of the practices on individual farme to the 

standards set in Chapter XII in order to deteimine what changes the 

farmer would need to make. 

In Table XV is shewn a tabulation sheet idiich served to bring 

together information on each herd. Saeh line represents a herd. Ihe 

table is, therefore, read from left to right. The content was used to 

set t5> Table XVI. In this Table an analysis of the factors for each of 

the forty-two famjs was set vp on a single sheet, Table XVI all 

factors excapt numbars 2, 6, 7, 8, and 11 are ranked from the top of 

the odLumn down, according to the standard. In these exceptions, the 
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optiiaim does not ippew at the top of the cc^UBn-^-as in production, for 

eaEaspla. The standard for each faotor is shoirn at the foot of the coloan. 

Table X7I was dvplicated and copies were given to each of the forty-two 

farfflsrs participating in the survey* Each fanaer's practices were laaz^ed 

by circling to shoe how he stood with reject to the standard. Table X7II 

is a duplicate of Table X7I marked for faxn nunber one for Illustrative 

purposes. The farmer's position on eadi factor would indicate the extent 

of hie deviation from the standard, if any, and would quite likely show 

the urgency of need for isproveiaent in the practice. 
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JOB I 

DETEiaflMINQ THE NECSSSiiHY NUTRIEHTS, THEIR SOURCES AHD USE 

Ob;Jectlve: 

Faetort: 

Brld«no«: 

Procedure: 

Follow-up: 

The dairF faraer learn of the mtrlents he will need 
to si^ly, and the eooroee in order to mike the beet 
net return from hie dairy operation. 

Total digestible cntrientsf net energyj digestible 
protein} total protein} fate} palatability} laxatlTe-
nees} variety} pasture} hay} eilage; vitandns} 
aineralB} water} antibiotic feed supplements} urea} 
pellets} and wafers. 

Morrison, 22nd Edition, pp. U7-l*8, 586-591}, 627-63liJ 
Idfl^ Ag. Sict. Circ. 68, pp. l}-5} Illinois Ag. Ext. 
Giro. 667, PP* 26-31} Peterson, If. B., Dairy Science, 
1950, pp. U55-U68. 

liist factors with help of farmers} present charts 
showing nutrients and sources} discuss characteristics 
of nutrients and how used by dairy cattle} present 
data on use of antibodies and urea} help farmers de 
cide how his feed supply can furnish the various 
nutrients. 

In later discussions on feeding problems, refer back 
to what was taught until farmer becomes familiar with 
the terms listed as factors. 



Objective: 

Factore 

Evidence; 

Procedure: 

Polloir-uqp: 

hi 

JOB II 

PEKDmO THE TQUNG CAIF TO SIX MOUTHS OF AC® 

Parnera learn to grow heifers Into good adUc ccera 
for herd replaceraents or for sale* 

Oiality of heifers to grow — breeding; health; siae; 
neaeurlng groarth; raising versus buying; raising 
versus veal production; effect on ndlk production 
of oalf nursing cos; colostrum; milk versus ndlk 
replacer; quantity to feed; hew long to feed ndlk; 
commercial starter versus home mix concsntratesi 
when to pasture; feeding hay; providing water and 
salt. 

Morrison^ 22nd Edition^ pp. 657-682; Peterson, Tf. E«, 
Dairy Science, 1950, pp. 286-305; Calif, Ag. Ext. Giro. 
h35; Ariaona igri. Ext. CLrc. 198; U, Tenn. Ag, Ext. 
Circ. 198; V, Tenn. Ag. Ext. Leaflet 100; Swanson, 
E. W., The U, of Tenn. Dairy D^artment, "The Affect 
of fattening heifers their growth and lactation," 
and "Princdpala and Practices for Successful Calf 
Raising"; Vermaat Agr, Exp. Station Bulletin 56U, 
Jiine 1951; Greene County Survey Data, Standards 
III and V. 

Review Job I; discuss local practices; ask faimers 
to state problems; present charts showing costs of 
raising calves for herd replacement and for veal; 
conpare cost of mLlk with ndlk replacers; present 
informati<m on starter mixtures; conpare cost of 
commercial starter with home mixed c<mcentrate; 
present recommendations on amounts of feed needed; 
show how to check cm growth of calves and heifers; 
coapare production of well bred cows to those of 
inferior breeding; discuss make-i^ of digestive 
system of calf; help farmers to make plans for 
feeding their calves. 

On future contacts with tos farmers, discuss their 
progress on plans set up end help with new problaos 
idiich msy arise. 



FSEDDia ras 

Objective! 

PaetoTB: 

Evideno*: 

Procedure; 

Pdlcnr-up; 

U8 

JOB ni 

DAIRY HEIFER FROM SIX MONTHS OF A(ffi TO 
FRESHEHIHO TUB 

The farmr learn the most eoononlcal wear to feed 
his heifers and grov them into profitable producing 
cows* 

When to start on pasture; kind and amount of pasture; 
concentrates required; level of feeding; nors^ grcsth; 
cost of raising heifers; kind and quality of hiqr; use 
of silage; grosth index; age and vei^t to breed and 
freshen; water and salt requiretnents* 

Morri8<m, pp. 67$-1088; 1116; Peterson, pp. 306-311| 
U. T. Ag. Ext. Leaflet 100; Calif. Ag. Ext. Giro. 
107, pp. 19-23; Arisona Ag. Ext. Circ. 198, pp. 30-
3Ul Calif. Ag. Exp. Sta. drc. U35; '♦Weight T^>e" 
and '♦Weight Chart"; Review of Greene County Data, 
Standards IF axxl F. 

Review Jobs X and II; discuss local practices; aide 
farmers to state problems; show how growth index 
may be determined by tape; show chart of nozmisX 
weights for ages; present evidence on desirable age
and wei^t for breeding; show nutrioit requirements; 
help farmer decide on a feeding program for his 
heifers, including concentrates, roughage azui 
pasture. 

Discuss with individuals their program and aid with 
problems which migr arise. 



U9 

JC® IV 

FEEDmO LACTATISO CC«?S DURING THE 1R)-PASTURE SEASON 

ObJectlY«: 

Fcotorst 

tfid«noei 

Prooeduret 

F<^lav-vqpt 

The farmer learn to plan the most profitable feeding 
program for nis herd* 

Characteristica of a good ration} amount and kind of 
forage needed; use of silage; feeding the cows indi 
vidually; the concentrate ration needed; selecting 
the feeds for the ration; TDN; protein; net energy; 
balancing ratioos; where and when to feed forage and 
concentrates* 

Morrison, pp, 627-632; Peterson, pp* U96-507; Unlv* of 
Wise* Ag* Boon* Bui. 18; Univ. of Delaware, Ag. E3q>* 
Sta. Bui. 2U8; Univ. of Ul. Ag. Ext. Circ. 677; 
Arizona Ag. Ext. Circ. 226; U5DA, ARS, 52-35; Qreena 
Coun^ Surrey Data; Ky. Ag. Ejqp. Sta. Bui. 6U8, pp. 
5-33. 

Review Jobs I and III; discuss local practices; in 
vite farmers to present problems; present data on 
the amount and kind of forage needed; review charac 
teristics of a good ration; define TDN, protein, net 
energy; show how to select the most ecoiuxaical feeds 
for the ration; work out exajqple rations for given 
cows; lead farmers to decide on rations for their 
ndlking herd. 

Hti.p farmer evaluate his feeding progrm and make 
Kty adjustnients which seem desirable. 



�
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JOB V 

PESDINQ THE LACTATIBO COir DURIMQ THE PASTURE SEASON 

Objectivei 

Factorsj 

Ividwacat 

Procedure* 

Folloir-upt 

The farmer learn to determine the kind and amount of 
conoentratea he can profitably feed durir^ the pasture 
aeascHi to supplemmxt pasture and other forages avaHo 
able. 

Relative cost of concentrates and forage as a source 
of nutrients) feeding ccsra individuallyj suKplwaentlng 
pasture isith other foragej when and where to feed the 
concentrate; water supply) minerals) aalt; bloat con 
trol* 

Morrison, pp. 632-635) Peterson, pp. 508-l5l8| ttniv. of 
HI. Ag. Eat. Circ. 66?, pp. 1U-17| Arisona Ag. Ext. 
Giro. 226; "Wisconsin Ag. &cfc. Circ. UhS; Joum, Am* 
Vet. Assoc., Vol. 122, pp. 3145-352; Purdue Ag. Ext. 
Mlmeo. D-H 20; Purdue Ag. act. Mimeo. A-E-32; Ky. Ag. 
Eap. Sta. Bui, 6I48; K>. 5-3U) Greene County Data, 
Standards VI, VII, VIII, IX and X. 

Haview Jobs I and III; discuss local practices; invite 
farmers to present problems; present data on cost of 
producing nutrients with pastiure, forage, and concen 
trates; present data on nutrient requirements for dif 
ferent levels of production and cspHcitj of cow to 
utilize pasture and other feeds; balance rations for 
certain cows; preswot data on bloat control and water 
and salt req^ements. 

Help the fsxmer to evaluate his summmt feeding prograsi 
and to mdce any needed adjustments. 

if t 
it'l' 1 A'j j 
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Objeotiyei 

FactorsI 

Srldenoot 

Procedurej 

foUod^-opi 

JOB VI 

VEISDING THE DRT CO* 

Faraera to deolda on a feeding program for their dry 
cears which will net them their highest return. 

Condition of the dry coe and rate she should gain}
quality of pasture or other forage availidsle} len^h 
of dry period} mtriwits required during dry period} 
her milk producing ability} periodic observation, 

Morrison^ pp. 635-^1*0} Peterson, pp. 5o5} Oniv, of 
m.,ig. Ext. Circ. 677, pp. 22-23} BSDA PB No. 
liiliO, pp. 1-5) Ark, Ag. Ext. Circ. U53» pp. 6} Qreeoe 
County Survey Data, Standard VIII} EV* Ag. Eap. Sta. 
Bui. 6U8. 

Revieir Jobs I, TV, and V} discuss local practices} 
ask farmers to state problems} present data on 
nutrlKits required} study experimental data} present 
recoanmaidations on gains desirable during dry period} 
help farmer set tq? plans for feeding during dry 
period* 

Heview with individual farmer his plans of feeding} 
help with problems encountered. 



ObJeotlTfti 

Faetorst 

ETldenoet 

ProcedureI 

Polloir-v^jj 

02 

JOB VII 

FSEDINQ THE coif AT CALVIHG TIIE 

The farmer leam to do the beat poeaible job of feeding 
his eova and heifers two weeks before and two weodcs 
after ealwing. 

Special feed and care before calving} feeding after 
calving} preventing milk fever} preventing Ketosis} 
where to keep cow during this period} providing water} 
letting the calf nurse} milking after freshening* 

USDA FB lU70, pp* 2-it} Univ. of Ark,, Ag* Ext. Serv* 
Circ. U03} Ariaona Ag. Ext. Giro. 226, p. 20; Illinois 
Agr. Ext. Circ. 677, pp. 22-23} Fe^ and Feeding, 
Morrison, 22nd ed. pp. 637-6I4O} Dairy Science, Peterson, 
1500, p. 000. 

Invite farmers to state problems and discuss local 
practices} present informaticxi on the kind and amount 
of feeds which should be supplied during this period; 
presKit data on feeding practices which may h^p pre 
vent idlk fever and Ketosis} help fanner set^ feeding 
plans; recall unfortunate experiences. 

Help with any problems snoountered by the fwrauBr. 

'i n 

i r 
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Cfbjectivet 

Paotorst 

STldsnoet 

Procedural 

Pollow-*5>i 

JOB vni 

PR07IDIN0 PiSTORE FOR DAIRY COBS 

The farmer provide the moat profitable pasture program 
possible on his farm* 

Sell types; aoreage; permanent, tesqporary, and supple~ 
mental pastures; acres per ccar; species of pasture 
crops; legumes and non-legumes; fertilisation) rota 
tional gracing; Irrigating) other cianagment factorst 
seed bed preparation, seeding rates and dates; cost 
of pasture. 

0. T. Ag. Eid. Subject Matter Mlmao No. 27) 0. T. Ag. 
Eaqj. Sta. Bui, 272; U. T. Ag. Sat. Pub. 319; BSDA 
F.B, No, 2080) Purdue Ag. Eap. Sta, Circ. 386; U, T. 
Ag. Exp. Sta. Bui. 2U9; Purdue Ag. Ext. Hlmeo DH-37) 
U. T. Ag. Exp. Sta. Bui, 214.8; Purdue Ag. Ext. lUraBO. 
AE-27a) Green# County Sdl Survey; Greene County 
Dairy Survey, Standards n,X, and XI; U, T. Rural 
Research Series Mono, No. 268. pp. 28; U. T. Ag* Ed. 
Mimao 25, pp. 2-8, p. 

Discuss local pasture practices; invite farmers to 
state problems; pi'esent data on local soil types; list 
possible selection of pasture crops; present data on 
pasture requirements per cov; preswit cost-returns 
data on pa^ure crops; present data on legumes versus 
non-logumesi fertilising; irrigating; and rotational 
grasing. Help farmers set goals on pasture production 
and management. 

Work elth individual fanaera on special problems irith 
his pasture program. 



5U 
JOB IZ 

PBOVIDIHQ HAT AND SILAQE FOR DABT CATTIB 

Objectivet 

Factorst 

]Birid«nc«t 

Procedural 

Pollo«r-«pj 

The Tanaar plan an accepted^ econondcally sound hasr 
and silaga program for his farm. 

The isportanca of hay and silage in the dairy opera* 
tion} local practices; cost of producing hay and 
silagaj amount of TDK expected from different sources; 
hay versus silage for dairy cattle; selecting species 
of crops for available land; fertiliring and liming; 
soil tests; seed bed preparation; seeding rates and 
dates; managing stands; Irrigating; harvastingf amount 
needed; Importance of ({aelity forage; surplus graeth 
from pasttires* 

Zf. Ag. Exp. Sta. Bui. 6U8; DSDA FB 2080^ pp. 19-21; 
Qre«ie County Soil Survey; Greene County Dairy Survsgr 
Data, Standards IX» 1, and XI; D. T. Agr. Eduo. Ifliaso 
No, 27* pp. 228-2U2; Thoapson, The Pasture Book< pp. 
3-18, 83-95, 159-183; D. T. Ag. Ext. Service Pub. 
216; Triaheiger and Ward, MllJc Production Per Acre, 
Cornell Oniv.; Purdue Univ, Dairy Ext. Serv. Itimieo 
No. 6; U. T. Ag. Ext. Giz>c. U59; Calif. Ag. Ext. 
Clrc. Ull; U. T. Rural Research Series Mono No* 268, 
pp. 23-26; U. T. Ag. Ed. MLmeo 25, I^. 2-8 and U5. 

Discuss local practices and list problema of farmers; 
present data on cost of producing TER^ eith h«y and 
silage; shoir hoe hay and silage fit into the local 
farming situations—land, climate, etc; present data 
on the cost of producing different hay and silage 
orope; make quidity ooapariaons with the varioue 
crops; present data(m seed bed pr^aration, fertili 
sation, rates and dates of seeding, irrigation, har 
vesting, curing, and storing; shoe the feed require 
ments of dairy cattle; help farmeirs decide on the 
forage production plans for their farms. 

Help the farmer to evaluate his hsy snd silage program 
and make my neceesary adjue^aents. 
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SUMUASr iHD COHCLOSKHiS 

/ 

Sumaxy 

The prlaazy aim of this etucbr was to find irays and iseana of 

helping Greene County dairy fanaere to ioprove th^r net inooae. This 

study applies only to the feeding practices. Kiree st^s were taken to 

secure information and materials to aid the agricultural worker in 

hoping with dairy feeding problems} 

1. A study of the feeding practices of forty-two dairy farmers 

of the county was made hy personal interview to determine each farswr's 

present practices* 

2. Standards were set for twelve feeding practices. Infor 

mation from the survey wm used in setting up the standards, along with 

sipporting evidence from SExperimMit stations and dairy department 

personnel* 

3* l«sson plans were develaped for nine feeding jobs. These 

included tiie objective in teaching the job, the factors involved, the 

evidence to be used to help solve the problem, the procedure or steps 

in teaching, and the foUcw-tqp with the individual farmer. 

In the analysis of tiie survey data, a correlation was made betweea 

the different feeding praotioea and the production of milk and the growth 

of young stock* There were surprisingly fear indications that any one 

feeding practice showed my marked effect on ̂ e production of milk* 

Szciptions noted were in l^e use of alfalfa hsy md supplemental summer 

pasture* Farms using tlutse practices showed considerably ii»re nHiir 
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production p«r cm th«n the (xoes not using them. In the case of alfalfftf 

there was a corresponding increase in production per oov as the aaount of 

alfalfa hay increased, up to 2*9 tons' wpply per oov per year. 

Conclusions 

The interTiaars eith the farmers in collecting the surrey data were 

a rewarding ejqperience. It helped the agricultural workers and the farmer 

to focus their attention on problems not before recognised as such. Future 

contacts with the farmer ty agricultural workers will be of still more 

value since they will be armed with tabulations from the surrey data, stand 

ards for conparing with his present practice, axul with a list of teaching 

materials and plans to help in solring problems. 

Since the anaLysie showed that, with few axceptiona, no one feeding 

practice had a marked effect on the production of milk or the growth of 

young stock, we oan safely conclude that all fhases of the feeding program 

need to be kept up to stmidard. Since the production and use of alfalfa 

hay resulted in higher milk production, we recommend that an adequate sup 

ply be grcam on farms where soil resources pexsit. If suami^ iinrplementsl 

pasture will fit in the farming progrui, it should be inoluded. In cases 

where it does not fit, there should be provisions for summer feeding during 

dry periods through the use of silage or hay. ildded fertilization to perma 

nent pastures would add to the pasture supply in many instances. Since 

most of the farmers interviewed did a creditable job in feeding their calves, 

we would mpBCt the growth rate to be about normal as shoen in the analysis 

of the data. Ibich more difference in growth of calves was noted between 
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indivldaal eclves within herds than in snrer&gea between herds. This would 

indicate that perhaps disease and pest control and consistency in the use 

of accepted feeding practices need to be enphasised on sojob of the farns. 

Even though feeding practices are of major iitportance in a dairy 

farm cperation, there are many other aanagement factors whidi need atten 

tion, Of these we isLght call attention toj (1) the breeding program^ 

dealing with such problema as selection of breeding stock, the use of 

artificial breeding asaooiationa or better slrea on the faimj (2) breeding 

records, production records through DHIA, Weigh-a-Day-a-Month, or otherj 

(3) sanltaticaa, disease and pest control. The management of peraaaumt 

pwtures is a prc^lem which also needs considerable attention on most farms. 

Even though this is a part of the feeding pr<^ram, it was not covered in 

the study of the farms surveyed. This and the other management factors 

listed above leave a wide choice of subjects for further study. 
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62 GREEtns COUNTT DAIRY SURVEY 

Farmer Address Year 

Acres Operated pimed_ Rented in 

I. Nature and Size of Businesst 

1. No. of coirs: (average for year) in production Diy cows 

Rqilacements: over 1 year under 1 year breed 

2. Bulls: No. purebred grade breed 

3» Total yearly milk: production ^e. par cow 

Average test % IH-lk used at home Fed calves 

II. Herd Replacement: 
U. Method of selection: Pedigree Lotdcs Ho. replaced 

$. How obtained: raised bought (show nuaber of each) 

6. Breeding of r^laceraents: purebred ^grade 

III. Breeding Heifers and Cows: 
7. Metiiod: pasture artificial are records k^t? 

8, Per cent conception first service $ ave. no. services_ 

9« Age of heifer at first breeding weight wiien bred 

IV, Care of Cow at Calving Time: 
10. Are you on hand at calving time how mai^ calves died 

11. Place of calving: winter summer 

12. How soon are cows milked after calving? 

13» How soon are calves removed from cows? 

7. Providing shelter anu equipment: 
lli. Where are cows kept: Summer winter 

15* Source of water: siimner winter 

Distance to water- majciraura: summer winter 

71. Controlling Diseases: 
16. Diseases past year: Traceable to nutrient deficiencies 

17, Other past ten years 

18. What practices are followed to prevent diseases? 
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19, Sanitation practicesx disinfectant used when washing udders^ 

Disinfectant used on teat cups after each cow 

20. Vaccinationst calves and heifers ftri Bmioellosis blackleg 

21. Losses due to diseases causes 

VII, Controlling parasitesi 

22. Parasites control measures 

VIII. Milking and Caring for Mllki 

23, Time of milking PM how regular? 

2U. Method of preparing cow_ 

jaachlne parlor? pipeline?25* Method of milklngt hand_ 

26. Tjrpe of cooler How are cows stripped? 

IX. Marketing: 

27. miIf sold last year lbs, price per lb. ^ grade_ 

28. Month price highest lowest _suiaaer daily "base''^^ lbs. 

29, Month of highest production lowest 

X, Keeping aiKi Using Records: 
30. Kind of records k^t: Breeding calving DHIA 

_other-production_ feeding 

costs butterfat other 

seldom?31. Are records used often? occasionally? 

XI. Measuring feeding efficiency of calves and heifers by securing weight: 

Age of calf Weight (ave.) Standard Per cent of 

or heifer for this age for breed standard 

At birth 

3 months 

6 mcmths 

9 months 

12 months 

1$ months 

18 months 
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FEEDINQ PROQHAM 

Concentrate ration Hay Pasttii^ Silage 

Milking ooirsi 

Sunmer 

Winter 

Dry C0W8I 

StuBoer 

Winter 

Bred Heifers; 

Summer 

Winter 

Heifera -6 to 15 months 

Summer 

Winter 

Calves to 6 months 

Rotet List kind and amount of each feed per cow per dayj list 
ingredients and proportions in concentrate mixtures*. 
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FEED PRODUCTION AND USE 
62o 

Production Qaaliiy Amount used for 
Acres Per A. Total (») cotra yo\mgstock 

Graini 

1. Cora 

2. Oats 

3. Barley 

U. 

5. 

Hayt 
6, Alfalfa 

7» iJbspedesa 

6, Oat 

9. 

10. 

11. Com 

12. Com and cane 

:• 'V13. Alfalfa 
r'. t 

lU. Grass & clover 
V, 

1^. 

16. 

t^asturei 
17* Or. grass & clover 

18. Fescue & clover 

19. Bluegrass 

20. Sudan 

21. Starr millet 

22. Le^pedesa 

23. 

2ii. 
' 

(») Excellent, good, fair, or poor 
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F
A
R
M
S
,
 F
A
R
M
 CHARACTERISTICS, A

M
D
 F
A
R
M
 F
R
G
D
O
C
T
S
 

FARMS, FARM CHARACTERISTICS, AND FARM PR0DUC1S 

C
o
u
n
t
y
 t
o
t
a
l

C
o
u
n
t
y
 t
o
t
a
l

I
t
e
m
 

C
o
u
n
t
y
 t
o
t
a
l
 

C
o
u
n
t
y
 
t
o
t
a
l
 

' 
SPECIFIEa)FACILITIES AND EQUimEMT*—Continued 

FARMS BY TYPE OF FART^—CcQtinued 
S
P
E
C
I
F
I
E
D
 
C
R
O
P
S
 H
A
R
V
E
S
T
E
D
—
C
o
n
t
i
n
u
e
d

P
O
U
L
T
R
Y
 A
N
D
 P
O
U
L
T
R
Y
 P
R
O
D
U
C
T
S
 

Motortruclcs 
f
a
n
a
s
 r
e
p
o
r
t
i
n
g
 1
9
9
4
.
.
 

1
,
5
9
9
 

Livestock ferns other than dairy and poultry..........nunber 1954.. 
1
2
7
 

Chickens,
4
 months old and over, on hand....farms reporting 1954... 

4,675 
S
o
r
g
h
u
m
s
—
C
o
n
t
i
n
u
e
d
 

1
9
5
0
.
.
,
 

1
,
3
7
4
 

1
9
5
0
.
.
 

2
9
9
-

1
9
5
0
.
.
.
 

5,258 
Sorghum for all purposes except sirup—Continued

4
8
0
 

6
3

n
u
m
b
e
r
 
1
9
5
4
.
.
 

1
,
7
2
0
 

G
e
n
e
r
a
l
 f
a
r
m
s
 

.
n
u
m
b
e
r
 1
9
5
4
.
.
 

n
u
n
b
e
r
 1
9
5
4
.
.
.
 

2
3
8
,
2
8
9
 

Cut for silage 
farms reporting 1954... 

1
9
5
0
.
.
 

1,538 
1
9
5
0
.
.
 

1
9
5
0
.
.
.
 

2
5
9
,
4
9
2
 

1
9
4
9
.
.
.

8
1
0
 

4
 

Tractoi'8 
f
a
m
B
 reporting 1954.. 

2
,
3
9
4
 

P
r
i
m
a
r
i
l
y
 c
r
o
p
 

n
u
n
b
e
r
 1
9
5
4
.
.
 

5
5
 

a
c
r
e
s
 
1
9
5
4
.
.
.
 

4
3
3
 

C
h
i
c
k
e
n
s
 s
o
l
d
 

.
f
a
n
n
s
 reporting 1

9
5
4
.
.
.
 

6
8
7
 

1
9
5
0
.
.
 

1
,
6
8
4
 

1
9
5
0
.
.
 

4
8
 

1
9
5
0
.
.
.
 

1
,
6
9
0
 

1
9
4
9
.
.
.
 

1
8
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

2,870 
P
r
i
m
a
r
i
l
y
 l
i
v
e
s
t
o
c
k
 

n
u
n
b
e
r
 1
9
5
4
.
.
 

5
5
 

3
6
,
5
0
4
 

tons•.green w
e
i
g
h
t
 1
9
5
4
.
.
.
 

3,828
n
u
n
b
e
r
 
1
9
5
4
.
.
.
 

1
9
5
0
.
.
 

1
,
9
6
0
 

1
9
5
0
.
.
 

1
3
4
 

1
6
0

4
8
,
3
2
6
 

1
9
4
9
.
.
.
 

Whepl tractors other than garden 
farms reporting 1954.. 

2
,
2
6
4
 

C
r
o
p
 a
n
d
 l
i
v
e
s
t
o
c
k
 

n
u
n
b
e
r
 1
9
5
4
.
.
 

3
7
0
 

1
9
5
0
.
.
.
 

Hogged or g
r
a
z
e
d
,
 o
r
 c
u
t
 f
o
r
 dry 

1
9
5
0
.
.
 

1
,
6
1
4
 

6
2
8
 

2
7
1

.
1
9
5
0
.
.
 

B
r
o
i
l
e
r
s
 s
o
l
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
.
 

3
 

forage or h
a
y
 

farms reporting 1954... 
I 

number 1954.. 
2,582 

M
i
s
c
e
l
l
a
n
e
o
u
s
 a
n
d
 
u
n
c
l
a
s
s
i
f
i
e
d
 f
a
r
m
s
.
.
 

.
n
u
m
b
e
r
 1
9
5
4
.
.
 

1
,
7
7
5
 

6
,
0
0
0
 

1
9
4
9
.
.
.
 

1
3
0

n
u
m
b
e
r
 
1
9
5
4
.
.
.
 

,
 

1950.. 
1
,
8
2
4
 

1
9
5
0
.
.
 

1,931 
d
o
l
l
a
r
s
 
1
9
5
4
.
.
.
 

5,450 
a
c
r
e
s
 1
9
5
4
.
.
.
 

4
2
7
 

G
a
r
d
e
n
 tractors 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

2
6
6
 

6
8
5
 

1
9
4
9
.
.
.
 

1
7
7

Hens, roosters, pullets, etc 
farms reporting 1954... 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

2
6
6
 

F
A
R
M
S
 B
Y
 ECONOMIC C

L
A
S
S
^
 

3
0
,
5
0
4
 

t
o
n
s
 
c
u
t
 1
9
5
4
.
.
.
 

8
9
7
 

Gravler tractors......... 
f
a
r
m
s
 reporting 1

9
5
4
.
.
 

2
2
 

C
o
a
a
e
r
c
l
a
l
 f
a
r
m
s
.
 

n
u
n
b
e
r
 1
9
5
4
.
.
 

4,184 
2
1
,
9
6
2
 

1
9
4
9
.
.
.
 

1
,
9
8
9
 

n
u
m
b
e
r
 
1
9
5
4
.
.
.
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
.
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

2
2
 

1
9
5
0
.
.
 

4,062 
S
m
a
l
l
 g
r
a
i
n
s
:
 

A
u
t
o
m
o
b
i
l
e
s
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

3,364 
Class I

(value of products sold, $25,000 
1
8
 

Chicken eggs sold... 
farms reporting 1954... 

2
,
6
5
5
 

G
r
a
i
n
s
 grown together and threshed a

s
 a
 

1
9
5
0
.
.
 

3,289 
.
n
u
n
b
e
r
 1
9
5
4
.
.
 

8
4
7

o
r
 m
o
r
e
 

1
9
4
9
.
.
.
 

3,866 
m
i
x
t
u
r
e
 

f
a
r
m
s
 reporting 1954... 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

3
,
9
0
1
 

1
9
5
0
.
.
 

7
 

8
3
0
,
6
3
4
 

1
9
4
9
.
.
.
 

1
,
0
0
5

d
o
z
e
n
s
 1
9
5
4
.
.
.
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
.

1
9
5
0
.
.
 

3,874 
Class II (value of products sold, $10,000-

3
0
0
,
7
5
3
 

a
c
r
e
s
 
1
9
5
4
.
.
.
 

6
,
4
2
5
 

F
a
r
m
s
 b
y
 c
l
a
s
s
 o
f
 w
o
r
k
 
p
c
v
e
r
:
 

$24,999) 
nuBber 1954.. 

6
5
 

1
9
4
9
,
.
,
 

8,183 
N
o
 t
r
a
c
t
o
r
,
 h
o
r
s
e
s
,
 o
r
 imiles 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

2,280 
1
9
5
0
.
.
 

8
 

1
6
2
 

b
u
s
h
e
l
s
 
1
9
5
4
.
.
.
 

158,028
Turkeys raised 

farms reporting 1954...
N
o
 t
r
a
c
t
o
r
 a
n
d
 o
n
l
y
 1
 h
o
r
s
e
 o
r
 
m
u
l
e
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

__520 
Class III (value of products sold, $5,000-

1
9
4
9
.
.
.
 

1
9
0
,
7
4
5

2
3
9

1
9
4
9
.
.
.

No factor and 2 or more horses and/or 
$9,999) 

nunber 1954.. 
1
9
1
 

W
h
e
a
t
 t
h
r
e
s
h
e
d
 
o
r
 o
o
n
b
l
n
e
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

1
,
2
8
5

n
u
n
b
e
r
 1
9
5
4
.
.
.
 

4,298 
n
o
 

1
9
4
9
.
.
.

mules 
farms reporting 1954.. 

^815' 
1
9
5
0
.
.
 

7
,
5
2
0
 

1
9
4
9
.
.
 

I,686 
Tractor and horses and/or mules 

farms reporting 1954.. 
1
,
3
3
9
 

Class IV (value of prodxicte sold, $2,500-$4,999)...nunber 1954.. 
7
9
5
 

8
6
 

a
c
r
e
s
 
1
9
5
4
.
.
 

8,307 
6
4
6
 

LlCpit breeds 
farms reporting 1954... 

, T
r
a
c
t
o
r
 a
n
d
 n
o
 h
o
r
s
e
s
 o
r
 m
u
l
e
s
 

.
.
.
.
.
f
a
r
m
s
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e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

9
3
0
 

1
9
5
0
.
.
 

1
,
9
5
6
 

1
9
4
9
.
.
,
 

11,814
n
u
n
b
e
r
 
1
9
5
4
.
.
.

1,825
FARM LABOR* 

Class V (value of products sold, $l,200-$2,499)....nunber 1954.. 
7
7
 

b
u
s
h
e
l
s
 
1
9
5
4
.
.
 

1
6
3
,
0
5
4
 

1,722 
Heavy breeds 

farms reporting 1954... 
n
u
m
b
e
r
 1
9
5
4
^
.
.

W
e
e
k
 o
f
 S
e
p
t
.
 2
6
^
c
t
.
 2
:
 

1
9
5
0
.
.
 

2,342 
1
9
4
9
.
.
 

1
5
8
,
0
8
9
 

Family and/or hired workers 
.....farms reporting 1954.. 

5,354 
Class VI 'value of products sold, $250-$l,199) 

nunber 1954.. 
1,290 

O
a
t
s
 t
h
r
e
s
h
e
d
 
o
r
 c
c
m
b
l
n
e
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

6
9
7
 

1
,
5
6
9
 

6
2
0

i 
persons 1954.. 

9
,
4
3
9
 

1
9
5
0
.
.
 

9
8
 

1
9
4
9
.
.

Turkeys kept for breeding 
farms reporting 1954...

1,770
F
a
m
i
l
y
 w
o
r
k
e
r
s
,
 including c

u
r
a
t
o
r
.
.
.
.
f
a
r
m
s
 reporting 1

9
5
4
.
.
 

5
,
3
3
3
 

O
t
h
e
r
 
f
a
r
m
s
 

.
n
u
m
b
e
r
 1
9
5
4
.
.
 

4
2
3
 

a
c
r
e
s
 
1
9
5
4
.
.
 

4
,
6
6
6
 

O
p
e
r
a
t
o
r
s
.
.
.
 

.
.
.
.
.
p
e
r
s
o
n
s
 1
9
5
4
.
.
 

5
,
1
2
3
 

1
9
5
0
.
.
 

4
9
 

1
9
4
9
.
.
 

3
,
9
2
3
 

n
u
m
b
e
r
 
1
9
5
4
.
.
.

1,916 
Light breeds 

farms reporting 1954...
1
,
0
9
5

U
n
p
a
i
d
 
m
e
m
b
e
r
s
 o
f
 o
p
e
r
a
t
o
r
'
s
 f
a
m
i
l
y
.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

2
,
2
7
6
 

Part-time^ 
nunber 1954.. 

2
1
0
 

b
u
s
h
e
l
s
 1
9
5
4
.
.
 

1
5
2
,
9
1
5

n
u
m
b
e
r
 
1
9
5
4
.
.
.
 

p
e
r
s
o
n
s
 1
9
5
4
.
.
 

3
,
3
1
1
 

1
9
5
0
.
.
 

9
6
9
 

4
9
 

1
9
4
9
.
.
 

104,801
Heavy'breeds 

...farms reporting 1954... 
H
i
r
e
d
 w
o
r
k
e
r
s
 

.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

4
5
4
 

Residential (with less than $
2
5
0
 value o

f
 

2
1
3
 

2
0
4

n
u
m
b
e
r
 1
9
5
4
.
.
.
 

Barley threshed or combined 
farms reporting 1954.. 

p
e
r
s
o
n
s
 1
9
5
4
.
.
 

1
,
0
0
5
 

products sold). 
...nunber 1954.. 

6
7
5
 

1
9
4
9
.
.
 

1
2
0
 

SPECIFIED FARM EJOTODITURES* 
Abnormal (public and private institutlcnal 

a
c
r
e
s
 
1
9
5
4
.
.
 

1
,
2
0
9

A
N
I
M
A
L
S
 S
O
L
D
 A
L
I
V
E

S
p
e
c
i
f
i
e
d
 f
a
r
m
 e
x
p
e
n
d
i
t
u
r
e
s
.
.
.
.
.
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

5
,
6
5
4
 

farms, etc.)..... 
.nusber 1954.. 

1
9
4
9
.
.
 

5
6
5
 

1
9
4
9
.
.
 

5
,
2
3
5
 

Cattle, hogs, sheep, horses, or mules sold 
h
\
i
s
h
e
l
s
 
1
9
5
4
.
.
 

31,811 
Machine hire and/or hired,labor... 

farms reporting 1954.. 
4,254 

H
O
R
S
E
S
 
A
N
D
 
M
U
L
E
S
 

alive 
farms reporting 1954... 

4
,
3
0
4
 

1
9
4
9
.
.
 

II,545 
1 

1949.. 
4
,
0
1
5
 

Horses and/or mules... 
farms reporting 1954*. 

2,760 
1
9
4
9
.
.
.
 

4
,
8
4
3
 

5
6

Rye threshed or combined 
farms reporting 1954.. 

M
a
c
h
i
n
e
 h
i
r
e
 

.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

3
,
1
2
2
 

1
9
5
0
.
.
 

3
,
4
4
0
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
.
 

1,355,275 
1
9
4
9
.
.
 

4
3
 

1
9
4
9
.
.
 

3,208 
n
u
n
b
e
r
 
1
9
5
4
.
.
 

5
,
1
7
5
 

1
9
4
9
.
.
.
 

1,877,733 
a
c
r
e
s
 
1
9
5
4
.
.
 

2
5
4
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

2
9
3
,
9
2
0
 

1
9
5
0
.
.
 

Cattle and/or calves sold alive 
farms reporting 1954... 

1
9
4
9
.
.
 

1
2
7

8,065 
4,189 

1
9
4
9
.
.
 

334,585 
1
9
4
9
.
.
.
 

" 4,660 
b
u
s
h
e
l
s
 1
9
5
4
.
.
 

3,328 
C
A
T
T
I
E
 A
N
D
 D
A
I
R
Y
 P
R
O
D
U
C
T
S

H
i
r
e
d
 l
a
b
o
r
 

.
.
.
.
.
.
f
a
r
m
s
 reporting 1

9
5
4
.
.
 

2
,
9
3
4
 

n
u
m
b
e
r
 
1
9
5
4
.
.
.
 

2
7
,
0
2
3
 

1
,
6
3
4

1
9
4
9
.
.

C
a
t
t
l
e
 a
n
d
 c
a
l
v
e
s
 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

4,868
1
9
4
9
.
.
 

3
,
1
1
5
 

1
9
4
9
.
.
.
 

22,984 
1
 

1
9
5
0
.
.
 

Other grain threshed or combined 
farms reporting 1954..

5,064
d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

465,380 
7

a
c
r
e
s
 
1
9
5
4
.
.
 

1
9
4
9
.
.
 

4
8
9
,
1
2
5
 

Cattle sold alive, excluding calves...farms reporting 1954.. 
1
,
5
5
7
 

b
u
s
h
e
l
s
 
1
9
5
4
.
.
 

1
0
5
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

51,872 
X 

1
9
5
0
.
.
 

48,613
F
e
e
d
 
f
o
r
 l
i
v
e
s
t
o
c
k
 
a
n
d
 
p
o
u
l
t
r
y
.
.
.
.
.
.
.
.
.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

4
,
2
4
9
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

5
,
3
1
7
 

A
n
n
u
a
l
 l
e
g
u
m
e
s
:

C
o
w
s
,
 including h

e
i
f
e
r
s
 t
h
a
t
 h
a
v
e
 

c
a
l
v
e
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

4,782
1
9
4
9
.
.
 

4
,
1
3
4
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

3
9
0
,
5
8
3
 

1
2
6

Soybeans grown f
o
r
 a
l
l
 purposes 

farms reporting 1954.. 
d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

1,042,970 
C
a
l
v
e
s
 s
o
l
d
 
a
l
i
v
e
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

4
,
0
5
3
 

1
9
4
9
.
.
 

1
6
0
 

1
9
5
0
.
.
 

5
,
0
2
2

1
9
4
9
.
.
 

689,517 
n
u
m
b
e
r
 
1
9
5
4
.
.
 

2
1
,
7
0
6
 

4
4
4

acres g
r
o
w
n
 alone 1

9
5
4
.
.
 

G
a
s
o
l
i
n
e
 
a
n
d
 
o
t
h
e
r
 
p
e
t
r
o
l
e
u
m
 f
u
e
l
 a
n
d
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

762,468 
1
9
4
9
.
.
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

3
4
,
1
9
4
 

6
8
4
 

1
9
5
0
.
.
 

28,651.
o
i
l
.
.
.
.
 

.
.
.
.
.
f
a
r
m
s
 reporting 1

9
5
4
.
.
 

2
,
9
3
9
 

9
0

a
c
r
e
s
 g
r
o
w
n
 with o

t
h
e
r
 crops 1

9
5
4
.
.
 

1
9
4
9
.
.
 

2
,
3
6
4
 

Hogs and pigs sold alive 
farms reporting 1954.. 

8
9
7
 

1
9
4
9
.
.
 

8
0

M
i
l
k
 c
o
w
s
.
.
 

f
a
r
m
s
 r
^
)
o
r
t
i
n
g
 1
9
5
4
.
.
 

4
,
5
9
1
 

1
9
5
0
.
.
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

4
4
4
,
7
9
5
 

4
,
8
9
6
 

1
9
4
9
.
.
 

1
,
7
1
3
 

1
0
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

2
7
,
6
0
5
 

Soybeans hairvested for beans... 
farms reporting 1954.. 

1
9
4
9
.
.
 

3
0
6
,
0
2
5
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

8,364 
1
9
4
9
.
.
 

1
0
 

1
9
5
0
.
.
 

25,892
C
o
m
m
e
r
c
i
a
l
 f
e
r
t
i
l
i
z
e
r
 

f
c
m
i
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

4,949 
1
9
4
9
.
.
 

15,899 
acres g

r
o
w
n
 alone 1

9
5
4
.
.
 

5
5
 

d
o
U
a
r
s
 1
9
5
4
.
.
 

789,085 
d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

173,187
H
e
i
f
e
r
s
 a
n
d
 
h
e
i
f
e
r
 c
a
l
v
e
s
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

2
,
5
5
2
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

1
2
,
2
0
9
 

acres grown with other crops 1954.. 
t
o
n
s
 1
9
5
4
.
,
 

1
5
,
1
1
2
 

Sheep and lanbs sold alive 
farms reporting 1954.. 

6
3
 

b
u
s
h
e
l
s
 1
9
5
4
.
.
 

^
9
 

Steers, bulls, and steer calves 
farms reporting 1954.. 

1
,
5
6
7
 

5
2

a
c
r
e
s
 e
n
 w
h
i
c
h
 
u
s
e
d
 
1
9
5
4
.
.
 

75,860 
1
9
4
9
.
.
 

6
0
7

1
9
4
9
.
.
 

L
i
n
e
 a
n
d
 l
i
m
i
n
g
 B
a
t
e
r
i
a
l
8
.
.
.
.
.
.
.
.
.
.
«
.
.
.
.
.
f
a
z
v
8
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

3
8
2
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

1
,
1
1
0
 

1
0
8
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

5
,
4
6
9
 

Soybeans cut f
o
r
 hay 

farms reporting 1954..
W
h
o
l
e
 m
i
l
k
 s
o
l
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

3,108 
1
,
0
0
4

t
o
n
s
 
1
9
5
4
.
.
 

6
,
4
3
0
 

1
9
4
9
.
.
 

3
6
3

acres g
r
o
w
n
 alone 1

9
5
4
.
.
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

45,980 
d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

18,562 
7
1
.
 

1
9
4
9
.
.
 

3
,
3
6
1
 

a
c
r
e
s
 g
r
o
w
n
 with o

t
h
e
r
 c
r
o
p
s
 1
9
5
4
.
.
 

a
c
r
e
s
 l
i
m
e
d
 
1
9
5
4
.
.
 

3
,
2
1
0
 

4
4
4

g
a
l
l
o
n
s
 1
9
5
4
.
.
 

7,398,442 
t
o
n
s
 
1
9
5
4
.
.

1
9
4
9
.
.
 

5,837,544
C
r
o
p
s
 o
n
 w
h
i
c
h
 c
i
M
B
e
r
c
i
a
l
 f
e
r
t
i
l
i
z
e
r
 w
a
s
 u
s
e
d
,
 1
9
5
4
:
 

H
o
r
s
e
s
 a
n
d
 m
u
l
e
s
 s
o
l
d
 a
l
i
v
e
 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

1
3
7
 

Soybeans hogged o
r
 g
r
a
z
e
d
,
 o
r
 c
u
t
 f
o
r

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

2
,
2
1
0
,
7
4
4
 

1
4

H
a
y
 a
n
d
 
c
r
o
p
l
a
n
d
 p
a
s
t
u
r
e
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
.
.
 

1
,
3
1
7
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

1
8
2
 

silage..... 
.....farms reporting 1954..

C
r
e
a
m
 s
o
l
d
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

2
5
 

1
9
4
9
.
.
 

5
8
 

t
o
n
s
.
.
 

2,884 
'
 

dollars 1954.. 
1
0
,
4
7
5
 

2
3

acres grown alone 1954.. 
a
c
r
e
s
 
o
n
 
w
h
i
c
h
 
u
s
e
d
.
.
 

1
9
,
7
5
5
 

1
9
 

p
o
u
n
d
s
 o
f
 b
u
t
t
e
r
f
a
t
 1
9
5
4
.
.
 

4,682 
acres grown with other crops 1954.. 

O
t
h
e
r
 p
a
s
t
u
r
e
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
.
.
 

3
2
0
 

S
P
E
C
I
F
I
E
D
 C
R
O
P
S
 H
A
R
V
E
S
T
E
D
 

Soybeans plowed under f
o
r
 g
r
e
e
n

1
9
4
9
.
.
 

23,207
t
o
n
s
.
.
 

6
9
2
 

2
manxure 

...farms reporting 1
9
5
4
.
.
 

a
c
r
e
s
 
o
n
 
w
h
i
c
h
 
u
s
e
d
.
.
 

5
,
3
0
0
 

C
o
r
a
 f
o
r
 a
l
l
 p
u
r
p
o
s
e
s
 

;..<farm8 reporting 1
9
5
4
.
.
 

3
,
5
3
6
 

a
c
r
e
s
 g
r
o
w
n
 a
l
o
n
e
 1
9
5
4
.
.
 

3
 

d
o
l
l
a
r
s
 
1
9
5
4
.
.
 

2
,
2
6
7
 

C
o
m
:
 

C
o
m
.
.
.
.
.
.
 

f
a
r
m
s
 reporting.. 

3
,
1
9
9
 

H
O
G
S
 

1
9
4
9
.
.
 

3,998 
a
c
r
e
s
 g
r
o
w
n
 with o

t
h
e
r
 c
r
o
p
s
 1
9
5
4
.
.
 

t
o
n
s
.
.
 

3,838 
H
o
g
s
 and p

i
g
s
.
.
.
.
.
.
.
.
.
 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

3,408 
*24 

a
c
r
e
s
 
1
9
5
4
.
.
 

24,124 
Cowpeas grown f

o
r
 a
l
l
 purposes 

farms reporting 1954.. 
a
c
r
e
s
 
o
n
 
w
h
i
c
h
 
u
s
e
d
.
.
 

2
5
,
5
0
8
 

1
9
5
0
.
.
 

3,842 
4
9

1
9
4
9
.
.
 

T
o
b
a
c
c
o
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
.
.
 

4
,
1
5
9
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

1
4
,
2
7
3
 

5
9
 

1
9
4
9
.
.
 

32,072 
3
,
4
6
0
 

a
c
r
e
s
 g
r
o
w
n
 a
l
o
n
e
 1
9
5
4
.
.
 

t
o
n
s
.
.
 

4
,
5
5
3
 

1
3
7

Harvested for grain 
farms reporting 19!^;.

1
9
5
0
.
.
 

16,771 
1
9
4
9
.
,

1
9
4
9
.
.
 

3
,
9
7
5
 

a
c
r
e
s
 
o
n
 w
h
i
c
h
 
u
s
e
d
.
.
 

6
,
7
6
6
 

B
o
m
 b
e
f
o
r
e
 
J
u
n
e
 1
 

.
.
.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

3
.
0
4
1
 

2
3
,
2
9
5
 

a
c
r
e
s
 g
r
o
w
n
 w
i
t
h
 o
t
h
e
r
 crops 1954.. 

5
 

a
c
r
e
s
 1
9
5
4
.
.

F
r
u
i
t
s
,
 v
e
g
e
t
a
b
l
e
s
,
 p
o
t
a
t
o
e
s
,
 e
t
c
.
.
.
.
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
.
.
 

3
9
5
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

4
9

8,478 
1
9
4
9
.
.
 

t
o
n
s
.
.
 

2
0
8
 

1
 

1
9
4
9
.
.
 

3
1
,
5
5
2
 

B
o
m
 s
i
n
c
e
 J
u
n
e
 1
.
.
.
.
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

1.042 
b
u
s
h
e
l
s
 
1
9
5
4
.
.
 

712,830 
Cowpeas harvested for dry peas 

farms reporting 1954.. 
a
c
r
e
s
 
o
a
 ̂
I
c
h
 
u
s
e
d
.
.
 

5
3
5
 

n
x
m
b
e
r
 
1
9
5
4
.
.
 

5
,
7
9
5
 

1
9
4
9
.
.
 

1
,
0
4
4
,
3
3
7
 

1
9
4
9
.
.
 

O
t
h
e
r
 c
r
o
p
s
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
.
.
 

1
,
5
9
8
 

S
o
w
s
 and gilts farrowing 

farms reporting 1954.. 
8
0
6
 

a
c
r
e
s
 g
r
o
w
n
 alone.

1954.. 
t
o
n
s
.
.
 

2
,
6
6
1
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

1
,
7
2
7
 

acres grown with other crops 1954.. 
3
 

Cut for silage 
farms reporting 1954., 

5
5
 

a
c
r
e
s
 o
n
 w
h
i
c
h
 u
s
e
d
.
,
 

1
7
,
2
3
1
 

J
u
n
e
 1
 t
o
 D
e
c
e
n
b
e
r
 1
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 
1
9
5
4
.
.
 

5
4
0
 

b
u
s
h
e
l
s
 1
9
5
4
.
.
 

5
 

1
9
4
9
.
,
 

3
8
 

n
u
n
b
e
r
 
1
9
5
4
.
.

FARMS BY n
P
E
 OF FARM* 

8
5
8
 

a
c
r
e
s
 
1
9
5
4
.
,
 

4
8
9
 

1
9
4
9
.
,
 

2
0
 

S
H
E
E
P
 
A
N
D
 
W
O
O
L

F
i
e
l
d
-
c
r
o
p
 f
a
r
m
s
 o
t
h
e
r
 t
h
a
n
 v
e
g
e
t
a
b
l
e
 a
n
d
 

1
9
4
9
.
,
 

3
8
9
 

Cowpeas cut f
o
r
 hay 

farms reporting 1954.. 
f
r
u
l
t
-
a
n
d
-
n
u
t
.
.
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

2
,
8
2
5
 

S
h
e
e
p
 and lanbs 

f
a
r
m
s
 reporting 1

9
5
4
.
.
 

8
0
 

t
o
n
s
.
.
g
r
e
e
n
 w
e
i
g
h
t
 1
9
5
4
.
,
 

3,915 
a
c
r
e
s
 g
r
o
w
n
 a
l
o
n
e
 1
9
5
4
.
.
 

5
6
 

1
9
5
0
.
.
 

2
,
1
0
5
 

1
9
4
9
.
,
 

3,583 
acres grown with other crops 1954.. 

1
 

1
9
5
0
.
,
 

6
2
 

t
o
n
s
 1
9
5
4
.
,
 

6
5
 

C
a
s
h
-
g
r
a
i
n
.
 

n
u
m
b
e
r
 1
9
5
4
.
.
 

3
5
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

1
,
9
2
5
 

Hogged o
r
 grazed, o

r
 c
u
t
 for green o

r
 

1
9
5
0
.
.
 

4
3
 

1
9
5
0
,
.
 

2
,
2
4
5
 

dry fodder 
farms reporting 1954. 

1
 

6
9
 

Cowpeas bogged o
r
 g
r
a
z
e
d
,
 o
r
 c
u
t
 f
o
r
 

1
9
4
9
.
 

4
0
 

silage 
farms reporting 1954..

C
o
t
t
o
n
 

n
u
m
b
e
r
 
1
9
5
4
.
.
 

L
a
n
b
s
 under o

n
e
 year o

l
d
.
.
.
.
 

.
.
.
.
.
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1954.. 

5
4
 

3
4
0
 

acres grown alone 1954., 
1
9
4
9
.
 

1
3
1
 

a
c
r
e
s
 g
r
o
w
n
 w
i
t
h
 o
t
h
e
r
 c
r
o
p
s
 1
9
5
4
.
,
 

1
 

1
9
5
0
.
.
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

4
0
2
 

a
c
r
e
s
 
1
9
5
4
.
 

O
t
h
e
r
 f
i
e
l
d
-
c
r
o
p
 

n
u
m
b
e
r
 1
9
5
4
.
.
 

2
,
7
9
0
 

E
w
e
s
 o
n
e
 
y
e
a
r
 o
l
d
 
a
n
d
 o
v
e
r
 

f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
.
 

7
6
 

1
9
5
0
.
.
 

2
,
0
6
2
 

Cowpeas plowed under f
o
r
 green

n
u
m
b
e
r
 
1
9
5
4
.
.
 

1
,
4
0
4
 

2
 

V
e
g
e
t
a
b
l
e
 f
a
r
m
s
.
 

n
u
n
b
e
r
 1
9
5
4
.
.
 

5
 

R
a
m
s
 and w

e
t
h
e
r
s
 o
n
e
 year o

l
d
 and o

v
e
r
.
.
.
.
f
a
r
m
s
 reporting 1954.. 

6
5
 

S
o
r
g
h
u
m
s
:
 

aianure 
f
a
r
m
s
 r
e
p
o
r
t
i
n
g
 1
9
5
4
.
 

a
c
r
e
s
 g
r
o
w
n
 a
l
o
n
e
 1
9
5
4
.
,
 

3
3
4
7

1
9
5
0
.
.
 

n
u
n
b
e
r
 
1
9
5
4
.
.
 

1
1
9
.
 

Sorshum for all purposes except sirup,...farms reporting 1954. 
1
9
4
9
.
 

1
4
8
 

acres g
r
o
w
n
 with o

t
h
e
r
 c
r
o
p
s
 1
9
5
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TABLE i| 68 

SILAQE SCOBS CARD 

Silags is gr«en forage which under «naereA)io conditions has undergone• 
spontaneous lactic acid fermentation, hy which it has become a stable, 
palatable product. 

Perfect ScoreBased on Order of Qbserwation 

1. COHDITIOH - $0 points 
A. STAOE OP MATURITT - Optiaom stages of maturity 

are as followsi legumes « bud to early bloom 
stage, grasses-boot stage, corn-late dough to 
early dent stage, cereal grains—late mlIk to 
early dough stage, sorghums - dou^ stage. 

B. MOISTORB OOlPtraiT - Optimum moisture content 
ranges from 6$ to 

C. COLOR - Hatural for sP«ci«» ^yP« additive 
with no indications of heating or molding. 10 

0« PHTSICAL FORM-SILAGE should be finely chopped 
to insure adequate comp8cti(«i. $ 

1. ?OREia» MATERIAL - Grasses, legunes and cereal 
grains should be free of weeda and stubble. $ 

p. GRAIN - Com and sorg^nua should have aaple 
quantity of grain. 

2. PERMENTATIOH - $0 points 

A. ODOR - Pleasant mid inoffensive, characteristic 
of type of silage being Judged; free from 
putrefactive (butyric acid and ammonia), moldy 30 
and oaraoelis^ odors. 

H
B. p~ - Grass, legume and cereal grain allages 

should have a p^ of U*2 or leas. Cora and 
sorghum silages should have p of 3*3 or less. go 

Total 100 

Information 

Date 

Address County State 

Name of Owner^ 

Species State of Maturity^ Harvesting Date 

Type and Amount of Additive Type and Capacity of Silo_ 



69 
TABLB It (continued) 

SOCfflE CLASSIFIGATICW MOMERICAL CLASS 

90-100 Excellent I 
80-90 Good n 
70-80 Pair HI 
below 70 Poor IV 

CLASS CHARACTERISTICS 

Class I* 
Silage harvested at a desirable stage of maturity, finely chopped, which 
has undergone a favorable fermentation as indicated by a pleasant, in 
offensive odor and a which is in the desired range* 

Class II* 
Silage which has either (a) poor ccmdition (advanced stage of maturity) 
or(b) an unfavorable fermentation as indicated by offensive odors 
(butyric acid, anuacHxla, caramelized, fishy) and/or a iddch is well 
above the desired range* 

Class III* 
Silage which has both poor condition and an unfavorable fermentati<m. 

Class 17* 
Silage which Is )nx>ldsr, musty or in advanced stages of putrefacticm am 
indicated by a hi^ pH, astaonia odor and slimy coiuiition. l^s type 
of material is unfeedable and cannot Justly be termed silage* 

EVALUATION OF SIUOE DEFECTS 

In slight to serious disorlmination, the degree of serlousoeM shall be 
determined by the Judge* 

ADVANCE STAOE OP MATURITTi slight to serious discrimination* 
HIGH pH| slight to serious discrimination (suggested out - 2 points for 
each 0.1 pH unit above desired level* 
KtCH OR LOW MOISTORE CONTSHT} slight to serious discrimination* 
COURSE CONDITICait slight discriminatioB. 
FOREIGN MATERIALi (weeds, stubble, etc.) slight to serious discrimination* 
LACS OF QRAINt (com and sorghum) slight to serious discrimination* 
OFFOTSIVE ODORi (Butyric acid, stench, sour, ammoaia, fishy) slight to 
serious discrimination* 
CARAMELIZED: serious discrimination. 
MOLD! OR MOSTTt disqualification, 
PUTREFACTION: disqualification* 

Developed by Purdue University liOl 
Agricultural aperiBent Station July, 1996 
Laf«yette, Ihdlana 
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