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CHAPTER I

THE PROBLEM

Statement of the Problem

The problem was analyzed into the following objectives: (1) te
determine the feeding practices of selected Oreene County, Tennessee,
dairy farmers, (2) to develop a set of standards or goals, and (3) to
develop condensed teaching plans and procedures to aid in instructing
these or other farmers in improving those practices which are substandard.

Need for the Study

Dairying provides a major source of income in Greene County. The
county ranks first in Tennessee in pounds of milk sold and in number of
dairy cows.® In 1954, the mumber of farmers reported selling milk was

31.108.2 There are at present 145 "Grade A" dairy farm3

and about 3,000
farmers selling “manufacturing grade* milk to the locel milk plante’ for

the production of evaporated milk and cheese,

1y, S. Bureau of the Census, United States Department of Commerce
195} Census of Agriculture, Preliminary, Greene County, Tennessee,
(Washington: Government Printing Office, Sept. 1955), p. 2.

21pid.

3greene County Department of Public Health, Office Records,
December 2, 1958,

Y61 ayton David, Head Fleldman, Pet Milk Company, Greeneville,
Tennessee; and D. E. Sprayberry, Manager, Kraft Foods Company, Greeneville,
Tennessee, personal interview, July 3, 1958,




In an interview with the management of two companies buying

"nanufacturing grade" milk, the writer asked if they were in a position
to handle increased production, Both answered in the affirmative. The
"Grade A" market is rather stable with only a very few farmers starting
or quitting each year,
In a study by I{ondersons of Greene County farms located in the
Dunmore soil series areas in 1950, he summarizess:
The findings of this study indicete that most large and
medium-sized farms can profitebly increase their monetary re-
turns by expanding their livestock (primerily dairy) operations.
This calls for more labor, most of which would be available on
farms. Labor will be nutilized rather than being absorbed in
inefficiency or lelsure as at present. livestock and crops
used together in the right proportion will provide year-round
employment., Livestock also furnish manure for crops. Qality
of land on most farms does not permit continuous cultivation
for crops, but indicates that a roughage program should be used,
for beef or dairy cattle; dairy for farms with surplus labor; end
beef for those with limited lebor.
Census ﬁ.glur'n6 for 1954 show that 75 per cent of Greene County
farms had a gross farm income of $2,500 or less and 23 per cent had 2
gross of between $2,500 and $5,000, On the other hand, Test Demonstra-
tion farm records for 1956 and 1957 on a few family opersted 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 of the income on these demonstration

farms,

SHarold A. Henderson, "Adjustments in Dairy Farm Organization,
Greeneville, Temmessee Area" (Unpublished M. S. thesis, Department of
Agricultural Economics, The University of Tennessee, 1951), p. Lé.

60. S. Bureau of the Census, op., cit., p. 2.
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Of the 5,250 Greene County farms operated in 195h,7 1,507 of the

operators worked one hundred or more days off the farm. This leaves
3,713 families which must produce most of their income on the farm. The
sbove figures indicate a need for improved incomes. Since burley tobacco
acreage is restricted and the farms are small, with an average of 55.9
acres per farm,s and family operated for the most part, incressed income
from milk seems desirable as well as attainsble. The soil resources and
climate are well adapted to dairying.

Why was the feeding phase of dairy farm management selected for
study? The cost of feed is of prime importance in the production of milk,
Records of various experiment stations set the feed cost at from 50 to 65
per cent of the total cost of producing milk. On 113 dairy farms in West
Central New York in 1953~5h9 the average feed cost per cow per year was
$207, or 53 per cent of the total cost. According to Morrisoni® the cost
of feed and bedding make up two-thirds of the total cost of raising heifers
up to the time of calving. At the University of Temnessee in 1958, pairy
Specialists and Agriculturel Feonomics Specialists set up costs and returns

T1bid,
8ria,

9Prank B, Morrison, Feeds and F (twenty-second edition;
Ithaca, New York: The Morrison any, 1956), p. 648,

lolbid., Pe 681

Mpstinated annual Costs and Returns of a Typical Twenty-Cow
Crade "A" Dairy in Tennessee, Unpublished data presented to Agricultural
Agents and Milk Plant Fieldmen at Oreeneville, Termessee, Summer 1958,
Prepared by U, T. Agricultural Economics Department, 1958.



for a typical twenty-five-cow "Grade A"™ dairy. The total feed cost,
including pasture, was estimated to be $2,784 on a farm production cost
basis or §4,538 if calculated at market value of the feed at the farm.
The total cash and non-cash cost of operation was $5,152 per year, A4t
farm cost the feed amounted to Sk per cent of the totaly and, if figured
at market value of the feed, it would amount to &8 per cent of the total
cost. At the University of Tennessee in 1956, Bannoyle made a study of
returns on ninety-three selected dairy farms in the Nasiwville, Tennessee,
area and found that the cost of feed (other than pasture) amounted to

54 per cent of the total operating cost. Another reason for selecting
the feeding phase is that dairy farmers in Greene County often hear the

expression, "Dairy cows are better bred than fed."

Scope of the Study

This study is limited to the feeding practices of selected Greene
County dairy farmers. It is evident that there are other management
factors which affect the dairy operation. The survey was made with forty-
two dairymen for the year 1957. The particular selection was made due to
their frequent contacts witi the agricultural extension service and voca-
tional agriculture teachers for help with their dairy problems and for known
leadership in their respective commnities. It is hoped that any help from
educational agencies working with these dairy farmers will be reflected to

12
We Ps Ramney, "Returns from Selected Dairy Herds in the Nashville
Milkshed," The University of Tennessee, Agricultural Experiment Station,
Bulletin 281, January 1958, p. 10.



similar farms in the county.
In the analysis of this study most of the feeding practices were

related to their effect on the production of milk, This relationship was
used because of the high percentage of costs being for feed and the evi-
dence of return above feed costs going higher as production per cow in-
creases. A study of the records of 50,005 cows selected at random from
dairy herd improvement association records for the year 195213 showed
that the return above feed cost went from $111 per cow in the lowest pro-
ducing group to $585 per cow in the highest producing group. The fourteen
groups of cows between the lowest and highest in production showed an in-

crease in returns above feed cost in each group 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 members of the Depart-
ment of Agricultural Education and the Department of Dairying at the Uni-
versity of Temnnessee. It was evident that a study of the local practices
would be desirable as a prerequisite 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 apparently needed attention on the feeding of dairy cattle in the

13Frmk B. Morrison, op. cit., p. 575.
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locality., Several other management factors or practices were included on
the survey form and all of this information will be filed for use in future
contacts with these dairymen on problems which mgy arise,

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

on his farm. The writer interviewed thirty-two of the farmers personally,
In addition, three vocational sgriculture teachers interviewed ten farmers
in their respective communities making a total of forty-two farmers inter-
viewed, An 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 were very cooperative and seemed interested in learning how
to improve their practices.

After the surveys were completed, relationship tables (Caapter II)
were set up to determine the effect of the different feeding practices on
the production of mlk, growth of the young animals, and other measures of
efficiency., Eleven standards or goals were developed to serve as guides
for farmers in plamning their feeding programs. Abbreviated teaching plans
and procedures were developed to aid in the teaching of better feeding
practices to the dairy farmers interviewed and possibly to other dairymen
in the area. All of the data on feeding were tabulated, for farmers inter-
viewed, on two large tables for use in instruction. One of the tables
ranked the practices according to compliance with the standards so that

each farmer can see how he stands with respect to each feeding practice,
see Table XVI.



Definition of Terms

1. Four per cent fat corrected milk: (abbreviated L% FCM)

This method of showing the production of milk was used in order to make
accurate comparison of the herds in the study. 4 formmla was developed

by Gaines of Immﬂl"ls and serves to equalize milk production rocerdl.
where there is a variation of butterfat test between cows or herds. The
formala is as follows: L per cent fat corrected milk equals 0.l times
pounds of milk, plus fifteen times pounds of fat. Unless otherwise stated,
the figures on milk production given in this study are expressed in pounds
of L per cent FOM per cow per year.

2. Quality of hay: Standards have been developed by the Depertment

of Agriculture, USDA. In this study, number I grade is considered as excel-
lent, number II as good, mumber III as fair, and sample grade as poor.

3. 8il ty: Standards for silage have not been as widely
accepted as for hay. In this study, a score chart for silage developed
by Purdue University has been used; see Appendix, Table L.

L. "Grade A" milk: This milk is sold from farms which have passed

certain health department regulations for bottling and sale as fluid milk,
5. Mamufacturing grade milk: This is a term used in this locality
to describe milk for sale to processors of canned condensed milk and cheese.

6. Mixed herds: These are herds having more than one breed of dairy
cattle. | '

11‘0 R. Overman and W. L. Gaines, The Journal of Animal Sciene
- . . .
7455-59, 19)8, i s e e

15prank B, Morrison, op. cit., p. 576,



7. Test demonstration farm familys This is a farm and family

selected by their commnity members with the approval of the Tennessee
Agricultural Txtension Service and the Tennessee Valley Authority to
carry out a farm and home management demonstration of approved fertiliza-
tion and other recommended farm practices, including the keeping of
accurate farm records.

8. Total digestible mutrients (abbreviated TDN): This is the sum

of the digestible protein, nitrogen-free extract, and fat in a given feed.
It is determined by analysis and extensive feeding trials.
9. gi_gaxbible proteint 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. Net 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 feces,
combustible gases, urine, and heat increments or "“work of digestion." For

exarples of net energy comparisons see lim'rison.lé

Net energy values are
considered along with TDN and digestible protein in making feeding recom-
mendations in this study.

1l. Growth index of calves and heifers: Heart girth measurement

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 and heifers with a tape calibrated to show the weight of
the animal, From this record of the weight, comparison was made to the
normal (Chapter III, Table XI) and a growth index averaged for each herd,

161p14., pp. LB, 1073.



using 100 per cent as normal grwth.17

12, Temnnessee Valley Authority (abbreviated TVA): This agency
was authorized by the United States govermment to supply electric power,
control floods, and aid in developing resources in the Tennessee River
watershed.,

13. Prepartum period: This is the period just priar to calving

time of a cow or heifer,

1. Ranges As used in the tables of this study, range means the
low and the high figure for the cases in the group from which the average
was calculated.

15, Jobs #s used in this study, job refers to the dairy farmer's
Job as he operates his farm. It may mean a mental exercise, the use of
physical skill, or a combination of the two,

16, Objective: This is the goal or outcome which the teacher
hopes to reach when teaching a job or practice to farmers.

17. TFactors: These are the various aspects or important parts
of a job as anticipated by the teacher regarding the job.

18. Evidence: This is local data, experimentsl data, references,
samples, and experiences of members of class or the farmer.

19, Procedure: This ie the steps or ncthoda.uod by the teacher
and students to reach the objective.

20, TFollow-up: Purther contact with the farmer or pupil to help
clarify any question he mey have and to deal with new problems which n&y

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

17prank B. Morrison, op, ct., p. 680,




CHAPTER II
ANALYSIS OF THE STUDY

In order to determine how different feeding practices affected the
production of milk snd growth of calves and heifers, simple relationship
tables were developed.

Table I compares the ten highest preducing herds with the ten
lowest producing herds on fifteen of the factors studied. The most striking
revelation in this comparison was the similarity of practices in the high
and low producing herds. Bxceptions noted were in the components of the
concentrate ration, the feeding of silage (low producers were feod more
silage), improved permanent pasture, and use of temporary pasture. Three
of the low producing herds were below standard on components of the con-
centrate ration, The low producing herds averaged below standard on the
use of improved permanent pasture and temporary pasture. These data indi-
cate that all of the practices are important and that one practice in it~
self does not necessarily control rate of milk production or heifer growth,

Of the forty-two farms surveyed, weights of the calves and heifers
were determined by measurement in thirty-two herds. A growth index was
caleulated for each herd by using 100 as normal weight for age as shown
in Standards, Table XI, Chapter III. Table II relates the feeding prac-
tices to the growth index of calves and heifers, Twenty-five of the
farmers fed acceptable rations to their calves using either milk or come
mercial milk replacer, commercial calf starter and hay. Seven farms fed
calves rations which are considered substandard, Six farmers in the sub-
standard group fed a farm-mixed grain ration which was not satisfactory




TABLE I

COMPARING HIGH TEN WITH LOW TEN HERDS

High Ten Low Ten

Factors Considered Average “Range Average Range _
1. Production of 4% FOM

(pounds) 9680 8503 - 10522 561  508L - 5936
2. Cows dry; avg. for

year (%) 17 8 -2, 18 12 - 25
3. Conception rate lst

service (%) 76 50 - 90 h 50 - 85
L. Growbth index of heifers

(% of avge.) 100 88 ~ 127 101 87 - 106
5. Grain-milk ratio 1:3.5  133-115 1:3.5 133«lil
6. Components of concen- All had 70% or more Seven met standard;

trate ration TDN and less than three were below

10% fiber standard

7. Concentrates to dry Seven fed an avg., of Seven fed an avg. of

cows and bred heifers L 1lbs., for 2 mos., 4 1bs, for 2 mos.,

(1bs. daily) three fed none three fed none
8. Concentrates to heif- All were fed some, All but one fed some,

ers 6-15 mos. old from "as needed" to from "as needed" to

(1bs. per day) 6 1bs; the majority 8 1lbs.

fed h lbs.

9. Peeding calves Average Range Average Range

a. Milk or replacer 2} mos. 2-3 mos. 2 mos. 1-4 mos.

b. Calf starter 3 nos. 2-l; mos. 2 mos. 1-6 mos.

10.

¢. Grain mixtures :
and hay to 6 mos., According to standard

Hay equivalent, tons

per cow per year 2.6 1.8-4,0
Alfelfa hay, tons per .
cow 1.3 0e3-2.2

According to standard

208 165“‘460

1.3* 0+2-3.0

83even herds only
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TABLE I (continued)

COMP ARING HIGH TEN WITH LOW TEN HERDS

Iﬂgh Ten Low Ten

Factors Considered Average Range Average Range
12, Silage, tons per b
cow 1.9 0.9-3.2 hok® 3.0-5.5
13. Improved permanent
pasture, acres/cow 2.0 1.0-3.0 1.4 0.3-3.0
1. Temporary pasture, & &
acres per cow 3.3 0.2-2.0 0.9 0.2-1.5
15, Water supply
a. Winter In barn or close by In barn or close by
b. Summer,
from pasture Range from 200 yards Range from "water in
to one~half mile each field" to one-
half mile

brour herds only
®six herds only

Note: The average production of all herds was 7341 lbs. L¥ FCM for the
year, and the median was 7157 lbs. L% FCM.
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TABLE II

FEEDING PRACTICES WITH DAIRY CALVES AS RELATED TO GROWTH
EFFICIENCY OF CALVES AND HEIFERS

Feeds Used During Number of Growth Index™
First Four Months Cases Average @o
Commercial milk replacer

and starter plus hay 13 99 86 - 127
Cows milk and commercial b

calf starter plus hay 12 102 90 - 116
Cows milk and farm mixed

starter and hay 6 92 70 - 106
Nurse cow and hay 1l 113 -

8See Definition of Terms, Chapter I.

Pgix of these allowed calves to nurse the cow; the others gave the
calves milk in buckets.



due to vitamin deficiency, and one farmer fed cows milk and hay,

PFrom this study we see that the dairymen were generally getting
adequate growth on their calves with the exception of those feeding farme
mixed "starter® (grain ration). A growth index of 113 per cent on the
one farm feeding only cows' milk and hay would indicate that the calves
nay be getting toc fat to develop into good producers as mature animals.

Since the growth index of all heifers was not too far from normal,
one may conclude from the study that all of the dairymen did a good job
of feeding heifers six to fifteen months old as shown in Table III. There
was a wide variation in the amount and quality of pasture and hay avail-
#ble for the heifers, This influenced the amount of grain needed to maine
tain normal growth, Herd averages for growth were for the most part
satisfactory. The table does not show variations within the individual
herds, but in checking the calves the writer found considerable deviation
from the standerd weights,

In order to determine the effect of leeding grain to dry cows and
bred heifers, a relationship table was set up, Table IV. Of the fortye
two herds studied, iwenty-six farmers fed grain to dry cows and heifers
at retes ranging from two pounds per day for two months, up to more than
six pounds per day for two monbhs., Strangely there was no significant
difference in production per cow at different levels of feeding, but the
herds fed grain averaged slightly more milk than the sixteen herds fed
no grain during the dry period. Both the highest and lowest producing
herds were in the ™no grain® group,

The feeding of high quelity forage is often stressed by agricultural
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TABLE IIX

FEEDING GRAIN TO HEIFERS SIX TO FIFTEEN MONTHS OF AGE
A5 RELATED TO GROWTH

Pounds Concentrate Fed Number of Growth Index of Ualves®
Per Heifer Per Day Cases Average
None L 97 86 -~ 113
"As needed to keep them
growing® kL 93 88 - 102
2 1b'. 8 101 90 g 116
3 1bs. h 97 9h s 127
k 1bs. 8 105 9 - 115

8See Definition of Terms, Chepter I.

Wote: (One dairymen fed one pound and another six pounds., Six of the
dairymen surveyed did not raise calves in 1957, The growth index was
not determined on six other herds).



TABLE IV

16

FEEDING OF GRAIN TO DRY COWS AND BRED HEIFERS RELATED

TO MILK PRODUCTION

i

Pounds Grain Per Cow Number of Pounds Per Cow

Per Day Cases verage
None 16 7183 508k - 10522
2 to 3 lbs. for 2 mos. 10 755k 5477 - 995k
L to S 1lbs. for 2 mos. 1 7335 SL75 - 9801
6 or more 1lbs. for 2 mos. 5 7616 5525 « 10301
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workers as being a very important factor in the production of milk., Table
V shows the effect of the quality of forage and of the grain-milk ratio
on production in this study. Only six herds were fed number I quality
hay and silage; these showed a slightly 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 This in-
cluded the highest and lowest producing herds. The grain-milk rat;o showed
little relationship to production. One herd receiving number II forage and
no grain produced 8,741 pounds, 4 per cent FCM per cow.

To provide an adequate supply of good forage for winter feeding
and to supplement pasture during the summer, when needed, is of prime
importance according to dairy authorities. Table VI relates milk pro-
duction to supply of hay or its equivalent per cow. This study lhm!
no positive relation between farm forage supply and production, :

Alfslfa has long been used by dairy farmers as a source of good
forage for dalry cows. A survey of seed sales in Greene County indi-
cated that farmers seeded 5,400 acres of this crop in 1957, a record to

date.t

In order to determine the effect of alfalfa hay on milk pro-
duction on the farms studied, the herds were grouped 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 group in this
table, six in number, were fed from 2.0 to 2.9 tons per cow. The lowest

group, five in number, were fed no alfalfa.

1Dealera supplying seed to farmers of Greene County, Tennessee,
for the year 1957, personal interviews, December 1957.
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TARLE VI
SUPPLY OF HAY EQUIV m‘ RELATED TO MILK PRODUCTION

Tons Per Cow Number of Production (L% FCM) Per Cow Per Year
For the Year Cases Average Range
1.5 to 2.4 12 7797 5475 - 9958
2-5 to 30’& 15 6302 50& - 10301
3.5 to L 9 7587 5936 - 10522
L5 or more 6 7h38 5875 - 8503

83ilage was converted to hay equivalent (three tons silage equals
one ton of hgy).



TABLE VIX

FEEDING OF ALFALFA HAY RELATED T0 MILK PRODUCTION

Tons Alfalfa Hay® Number of Pounds 4% FCM Per Cow Per Year
Per Cow Per Year Cases erage Range
None 5 6230 5475 - TL58
0.1 to 0.9 8 6914 5084 - 9431
1.0 to 1.9 15 7634 5217 - 10354
2.0 to 2.9 6 8427 5962 - 10522

3 or more 8 7090 5525 - 8503

.Dutofthohardahldauupplyofotborhvinvmingnmntsm
addition to alfalfa,



2

The production of silage, to increase the total productive capacity
of farms and to supply a type of forage which is more nearly like pasture
than is dry forage, has long been advocated by many agricultural workers.
In order to determine the effect of the feeding of silage in the herds
studied, a comparison was made to show its effect on milk production. Only
fifteen of the herds received silage as indicated in Table VIII. These
herds produced slightly more milk per cow than the twenty-seven herds re-
ceiving no silage.

No significant difference is noted in comparing the acres of im-
proved permanent pasture per cow with milk production as indicated in Table
IX. No record was made as to the amount of fertilizer used on pastures or
whether pastures were irrigated. The highest and lowest producing herds
are in the group with 1,0 to 1.9 acres of improved pasture.

In comparing herds on the basis of the use of temporary summer and
winter pqturc, higher milk production was noted in herds which had access
to summer supplemental pasture, as shown in Table X, Only twenty-one of
the forty-two herds surveyed provided any supplemental pasture. Average
production for the group without supplementsl pasture was 7,139 pounds,
compared to an average of 7,553 for those which had supplemental pasture.
The survey did not provide information on the cost of producing feed
mutrients with or without supplemental pasture, but experimentally as
shomm in Table XIII, pasture generally supplies the lowest cost feed.
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j TABLE VILI

FEEDING OF SILAGE AND MILK PRODUCTION

Tons Per Cow Per Number of Pounds Per Cow Pex

_Year Cases verage
None 27 7296 5217-10522
1.0 to k.9 6 31 508L~9L31

5.0 or more 9 7hé68 5L75-9554




TABLE IX
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THE USE OF mmvm‘ PERMANENT PASTURE AS RFLATED TO MILK PRODUCTION

Number of Pounds § JOM Per Cow Per Yoar
Acres Per Cow Cases erage
0.1 to 049 5 7228 5815 - 9954
1.0 to 1.9 19 Th32 5084 - 10522
2.0 to 2.9 1 7306 Sh77 - 10354
3.0 to 3.9 7 7180 5878 - 8227

8 asture on land prepared, fertiliszed, and seeded to permsnent type

grasses

or clovers.



TABLE X

THE USE OF TWORAR!‘ PASTURE AS RELATED TO MILK PRODUCTION

Season and Humber of k!FGIlPerchar'!elr

Acres Per Cow Cases

None 21 3 5525 10301
Winter only

0.1 to 1.0 acres 3 63&‘ %75 - 7681

Summer only

0.1 to 1.0 acres 7 8337 5820 - 10354
1.1 or more acres 1 995k -

Both winter and sumey
0.1 to 1,0 scres
1.1 or more acres

6786 5084 - 9328
7612 5217 - 10522

o

%Both winter and summer supplemental pasture; includes the grazing
of alfalfa fields for varying periods of time for temporary summer pasture.



CHAPTER III
SUGGESTED STANDARDS OR GOALS FOR GREENE COUNTY DAIRY FARMERS

In order to evaluate feeding practices and to help the dairy farmer
to evaluate his own feeding practices, a set of standards or goals was
needed. Such standards were prepared and are offered as guides: They are
not intended to represent the last word in recommendations for feeding
dairy cattle but should help the dairy farmer to set his own goals for
his farm. These standards were determined with the help of data collected
in the surveys made in this study, the analysis made of the surveys, re-
gsearch and literature on the subject, and consultation with staff members
of the Department of Dairying of the University of Tennessee.

Standards were set for the following:

1. Milk production per cow per year

2. Length of the dry period

3. Feeding calves to six months of age

L. Feeding of heifers six to fifteen months of age

S. Growth rate of calves and heifers

6. Level of concentrate feeding to milk cows

7. Components of the concentrate ration :

8. Peeding of concentrates to dry cows and bred heifers

9. Quality and quantity of forages--pasture, hay, silage

10. WVater supply
1l. Mineral requirements
12, Vitamin requirements
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STANDARD I--Milk Production Per Cow Per Year

The goal is 10,000 pounds of L per cent Foul per cow per year

for 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 Improvements Association. These
records showed that a cow which did not produce more than 250 pounds of
butterfat per year was not making a profit. In deciding whether or not

to cull a cow, the dairyman should also consider such factors u:2'3
(1) the stage of lactation of the cow, (2) the need for milk to hold the
marketing "base," (3) the prices of milk and feed, (4) the availability
of replacements to fully use facilities, equipment, and labor, (5) the
age of the cow; the production goal for individual cows and for the herd
should be set by each 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 condition of

the cow and the amount of milk she normally produces. From a study of

10, R. Overman and W. L. Gaines, The Journal of Animal Science,
7355“'59, 19,‘80

25, . Kendrick, "The Dairy Herd Improvement Association Program,®
]A-gxs'ioulturalaﬂcaemh Administration, USDA, Farmers' Bulletin 1974, April,
3s PP. T=0.

3“(Bull the Cow that Culls Your Profit,"® USDA, Federal Extension
Service, PA-250, June 1954, pp. 6-T.




TABLE XI

MILK REQUIRED FOR PROFITABLE PRODUCTION
AT VARIOUS BUTTERFAT LEVELS IN TENNESS

Comparable amounts of milk when butterfat test is:

¥5 ot ey Ot Tevels of
it e 1o okt RRe
11111 9756 8333 7692 100
10417 9146 7813 7212 375
9722 8537 7292 6731 350
9028 7927 611 6250 325
8333 7317 6250 5767 300
7639 6707 5729 5093 275
CULL IF BELOW THIS LINE
6oLk 6098 5208 1,808 250
6250 5488 L688 4327 225
5556 4878 1167 3846 200

%rrom a chart prepared by the Dairy Department of the University
of Tennessee as a guide in deciding when to cull a cow from the milking
herd. The recommendations were made after a study of DHIA records in
Tennessee.

Pphe U, S. average DHIA test for each breed is: wlHolsteins,
##Ayrshire and Brown Swiss, sexGuernseys, and mwemJersey.

Instructions for using table:
1. Determine the test for each cow by butterfat test or use the average
test for the breed as indicated above.
2, Under test selected read down the column to nearest pounds of milk
for the lactation.
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the records of cows on DHIA in twelve states, Klein and Woodwardh of
the United States Department of Agriculture concluded that a dry period
of about eight weeks gave the best annual yields for cows producing
10,000 pounds of L-per-cent milk per year and calving at twelve-month
intervals. FEither a longer or shorter dry period reduced the annual
milk yield. For lower producing cows the dry period may be shortened
with the possibility of increasing their production.

STANDARD IIl--Feeding of Calves

Be sure the calf gebs colostrum immediately after birth and during
the first three or four days; then feed whole wilk or commercial milk
replacer at the following rates in pounds per calf per day with commer-
eial calf starter and hay free choice: (Iivide into 2 or 3 feedings

daily)

A% in Weeks
Breed S AN, O GRY 'Y T ¥
Holstein or Pounds Per Calf Per Day
fyrshire L SASE moni SRS NI NSO 0N R
Jersey or
Guernsey Sl N, | RS R TIRC RS A 3

Limit the commercial calf starter to about four pounds per day
with allowances for the condition and growth rate or size of the calf.
Provide good quality grass or grass-~legume hay fresh every day. Straight
legume hay sometimes causes scours. Provide clean water and salt free
choice affter two weeks. Avoid over-consumption of water at first.

Ljohn W. Kilein and T. E. Woodward, Journal of Dairy Science,
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The above is a guide. Check growth frequently by comparing with

norml.5 These recommendations are based on reports from ‘renmauo,6

9
7 Illinois,a and California. These references also give

Arkansas,
mixtures of calf starters which may be prepared on the farm if the nume
ber of calves justifies the practice.

dpparently rumen inoculation of young calves is not necessary.

Hinton O

of Tennessee, in a study of the use of rumen inoculation of
twenty-six Jersey and twenty-two Holstein calves, found that the rumen
inoculation did not produce a significant difference in the growth or

the pounds of TDN required per pound gain on the calves,

STANDARD IVe-The Feeding of Heifers Six to Fifteen Months of Age

Without pasture: 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

sl'rank B, Morrison, Feeds and Feodig, (twenty-second editionj
Ithaca, New York, The Morrison Publishing Company, 1956), p. 680.

6Imm Copeland, "Raising Dairy Calves," U. T. Agricultural Ex-
tension Leaflet 100, 1957, pp. 3«5.

T4, Leon Holley and T. P, Head, "Raising Dairy Calves," University
of Arkansas, Agricultural Extension Circular 4SL, Rev. 1951, ppe. 3=7.

BK. E. Harshbarger and K. E. Gardner, "Raising Dairy Calves,"
Univ;fgity of Illinois, Department of Deiry Science, Circular D-675, 195k,
PDs .

%S. W. Mean, "Raising Dairy Calves," University of California,
Berkeley, Circular 107, 1951, pp. 10-18.

10pprank D. Hinton, "Rumen Inoculation of Dairy Calves, Its Relation
to the Feeding of Roughage and Growth of Calves," (Unpublished M. S.
thesis, Dairy Department, The University of Tennessee, 1951), pp. 2122,
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to growth rate as compared to desirable normal weight for age. Refer to
Stlndax"d V, Measuring Growbh of Heifers.

With pasture: Plenty of good gquality pasture and two to four

pounds of grain are needed in summer until the heifers are twelve months
of age. Vhen pasture is in short supply it should be supplemented with
hegy as sbove.

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-month period,

STANDARD V--(rowth 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 commonly found in
Temnessee. These figures taken from a similsr tsble in Morrison's Feeds
and Feedi summarize weight records from Iowa, Kansas, Missouri,
Nebraska, South Carolina, and West Virginia experiment stations, and the
USDA. These data and other research indicate that calves should be kept
within an index range of from 90 to 110 per cent of normal. Overfeeding
of milk or concentrates to calves or heifers results in fat or averfod

heifers. Swanson of Tenneaaeem in an experiment with several sets of

nl(orriaon, op. cit., p. 680,

12z, w, Swanson, "The Effect of Fattening Dairy Heifers Upon Their
Growth and Lactation," Report presented at the fifty-second annual meeting
of the American Dairy Science Association, June 27, 1957. (Mimeographed)




TABLE XII

NORMAL WEIGHTS OF DAIRY HEIFERS

e

Age Jersey Guernsey Holstein Ayrshire
(Months) (Pounds ) (Pounds ) (Pounds) (Pounds)
Birth 50 65 93 n
1 70 15 86
2 96 105 155 1
3 130 Ul 193 152
b 176 177 260 190
5 220 222 320 236
6 268 267 3719 261
8 387 350 k91 n
10 L32 L27 589 L51
12 k95 k9o 685 518
b sk9 556 752 576
16 597 605 820 635
18 6l 663 890 650
20 6L 712 961 7h3
22 The 763 1038 790
2k 785 818 1104 8Ls

B R e B T o e S S S R i S S R ST R AR s
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twin heifer calves found that too heavy concentrate feeding of heifer
czlves resulted in "fatty" udders and less milk production in the mature
animels compared to those fed normal rations as calves. In measuring
heart girth to determine weight, maner13 at Cornell found a 0.97 co=-

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

STANDARD VI--~The Level of Concentrate Feeding for Milk Cows

The Morrison st.aunclax'ds]'h are widely used as reliable guides in

deciding how much concentrate to feed dairy cattle for cptimum perform-
ance in milk production, meintenance, and growth, Easy-to-follow tables
are included to show the recommended amount of concentrate to feed per
day to a given cow when one has a record of her production and knows the
quality of hay, pasture, or silage, and the butterfat test. Feeding at
levels sbove Morrison and other standards have sometimes proved economi-
cally sound, At the University of Tenneasoels dairy cows are fed 10 per
cent above Morrison standards, and the returns have more than compensated
for the extra feed cost. Another standard which was at one time rather

widely used is called the Haecker standard of feeding dairy cows. Baker

g, o, lisner, "Measurements and Weights of One Hundred Cows in
the Cornell Dairy Herd," (Ithaca, N. Y.) Cornell Bulletin 771, 1941,

Uiorrison, op. cit., Tables VIITA and VIITB, pp. 1134=35.

158. A. Hinton, Dairy Department, University of Tennessee, personal
interview, October, 1958,
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and 'I‘omhmrel6 of Maryland fed five groups of Holstein cows maintenance
rations plus allowances of TDN for milk production equal to 82.2, 105.3,
122.h, and 131,0 per cent of the Haeckert ! standard, respectively. Though
the amount of milk produced for each pound of TDN was greatest at the
lowest feeding level, the results showed that the amount of concentrate
feed could be profitably increased up to 20 per cent sbove the Haecker
standard, unless the cost of each added pound of TDN is as great as the
net cash return from 1,46 pounds of L-per-cent milk. To make allowances
for different milk prices, Klein and Jennings, USDA,m have prepared a
guide which will be of further help in determining the level of grain
feeding in light of local prices of feed and milk; 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 tske into consideration the
price of milk, the price of feed, the age of the cow, the stage of lac-
tation, and pei'haps other factors when setting the level of concentrate
feeding for his herd.

16’1‘. A. Baker and A. E. Mohave, "The Intensity of Feeding as
Related to Milk Production,® University of Maryland, Agricultural Experi-
ment Station, Bulletin 208, 194k,

179, L. Haecker, Feeding Standards Developed by Intensive Research
from 1900 to 1910, Minnesota Agricultural Experiment Station,

18;. ¥, Klein and R. D. Jennings, The grioultural Situationn
Bureau of Agricultural Economics, USDA, Vol. 33, No. 2, roary .




TABLE XIII

MILKING COWS -- MOST PROFITABLE LEVEL OF CGRAIN PEEDING®

TFeeding one pound of grain Lo the pounds of milk

ven below
Pounds of milk equal in For large cows medium cows For Small cows
value to 100 pounds of testing testing testing
grain or mixed feed® er cent fat L per cent fat er cent fat
P 8 P P

175 LR T DN I R O B R hll "QO 309
1& *« ® 9 ® o T s e 8 3.7 305 B‘h
]J‘S ® & 5 5 5 5 8 " s 0 Blh 302 301
130 LN T T T S R T T ) 302 3.0 208
115 % % 8 & s e = 3.0 2:8 2.6
100 « 8 % 8 8 s B s 209 2.7 2.’4

85 e & & % & 4 " s s 207 2‘5 2.2

70 4 & 2 8 2 4 s e ZUh 2.3 2.&

‘)‘S e & 0 4 8 4 s e 2.1 2.0 b o

———=

8uMore Grain for Your Dairy Cows?® J. W. Klein and R. D. Jennings,

The %aultuul Situation, Bureau of Agricultural Economics, U.S.D.A.,
. s NO. @

b!'or cows of different size and butterfat test where roughage is
limited to 18,5 pounds of good hay or its equivalent per 1,000 pound cow
daily with different relative price of grain to milk.

CPhe figures in this column are also the pounds of additional
milk obtained from feeding 100 pounds additional grain at the specified
rates of feeding,

9401 they will eat without injury to the cow.

Directions for Using Table

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

2. In the first column of the tsble find the mumber most closely approxi-
mating this ratio.

3. Follow this number across the table until the sppropriate column is
reached for a particular cow in the herd.

4. This number represents the pounds of milk for which a pound of grain
should be fed.

Example

The price of grain is $4.25 per hundredweight and the price of milk $.05
per pound; therefore, the grain price-milk price ratio equals 85, The
cow in question is large and tests 3% per cent milk, The resulting
feeding ratio is one pound of grain to every 2.7 pounds of milk,
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STANDARD VII-~Components of the Concentrate Ration

Use Morrison's stundsrdaw and/or sample ratiomzo as guides.
Since feeds vary in energy required for digestion, the net energy values
of feeds should not be overlooked. For an illustration refer to "net
energy from 100 pounds TDN in typical feeding stuffs."a In a ration
with TDN of 70 per cent or above, and with less than lO-per-cent fiber,
the standard for net energy will usually be met. High fiber feeds such
as ground hay, straw, and screenings used in the concentrate ration
lower the net energy value, Table 2, Appendix, will serve as a guide

in deciding on the most economical components of the ration.

STANDARD VIII--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 supplied in amounts equal to the capacity of the
animals. These recommendations are based on work by Greenhalgh and
Gardner,?? and by Wylie and Hinton.?’ Concerning the I1linois experi-

19Horrinon, s cit., pp. 100069,

zouorriﬂon, op. cit.' PDe 1115"‘190

21
Morrison, op. cit., p. U8.
22
J. Fs D. COreenhalgh and K. E. Gardner, "The Effect of Heavy
Grain Peeding Before Calving Upon Lactation and Udder Edema," Journal
of Dairy Science, 41:822-29, June 1958,

23¢. B. Wylie and S, A. Hinton, "Feeding the Dry Cow," Tennessee
Agricultural Experiment Station, Report 57, 194k, p. L7.
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ment, the following may be noted:

Heavy grein feeding before calving resulted in no increase
in the yield of fat-corrected milk during the first eighty-
four days of lactation. WNine cows and nine heifers received,
in addition to the bassal roughage ration, a supplement of 378
pounds and 373 pounds of concentrates, respectively, during
a six weeks' prepartum period. A similar number of controls
received no grain. During lactation all animals were fed
roughage and grein according to maintenance and production
requirements.,

Wylie and mntonzh

observed that switching from a plan of normal
grain feeding during the dry period to heavy grain feeding in the late
lactation and no grain feeding in the dry period reduced udder edema

and increased production,

STANDARD IX--The (nality and Quantity of Forages: Pasture, Hay, Silage

Pasture. From an economic standpointes maximum use should be
made of pastures. Under recommended fertilization and management practices
in Greene County, this would require about one and one-~half acres of per-
manent pasture, one-half ascre of temporary winter pasture, add one-half
26

acre temporary summer pasture per cow. Fertilizing according to soil
test will be necessary to establish and maintain a satisfactory pasture

pProgram.

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

thbid.

e oo e

zs“Pastura Production," University of Tennessee Agricultural Idu-
cation Mimeo 27, 1957, p. 36.

2
6Webster Pendergrass, "Pasture Production in Tennessee," Uni-
versity of Tennessee Agricultural Extension Leaflet 102, 1956.
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vided. This will supply the forage needs in winter and during dry periods

in summer when pastures are in short supply. FPor a thousand-pound cow this
would require two and one-half tons' hay equivalent. She would consume
about twenty-five pounds of number II hay per day. The quality of hay
and/or silage should be mumber II or better. Hay and/or silage would be
fed free choice, allowing the cows all they will consume.

The sbove forage program will supply the maintenance requirements
plus requirements for at least ten pounds of milk production per day for
light breeds and for twelve to fifteen pounds of milk per day for heavy
breeds, These recommendations are in line with Morrison's feeding stand-
ards., On farms which have solls adapted to alfalfa productions, the stand-
ard should be to produce alfalfa hay in preference te other hays for milk
cows., The value of alfalfa hay for producing milk is indicated in Table
VIII, Chapter II.

Table XIV gives the cost of producing TDN with different grains
and forage. These figures from three state experiment stations and the
USDA show that pastures produce feed at least costy next is hay and silage
crops, and grain is the most costly.

STANDARD X--The Water Supply

in adequate supply of fresh water should be accessible to cows and
young stock at all times. The supply should be protected from freezing
in winter. As a minimum requirement, water should be readily available
near the milking herd just after milking both at night and morning. Grow-
ing heifers and dry cows should have access to plenty of fresh water at
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TABLE XIV

COMP ARATIVE COSTS OF PRODUCING TDN

—Tost of Producing 100 Pounds of TON

Now Jersey North Garoline®  Tows® USDA®
Feeds 1951 1950 1951 1940
Pasture \ $.57 $0.58 $0.64 .29
gg&?m) 2.20 1,07
Corn Silage 2.40 1.30 1.54 91
Alfalfa Hay 1.35 03
Corn 1.77 1,38
Oats 2,07 2.02 1.29
Aversge Hay 2,90 L0
Grain Concentrate 5.00

®jsgricultural Bducation Mimeo No. 27, p. 36

brorgu, Iowa State College Press, 1951, p. 643
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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 depends upon
their size, the yield of milk, the air temperature and humidity, and

the amount of water in the feed they eat.27

From twelve to fifteen gal-
lons dailly is an average amount consumed per head for a herd. This in-
eludes both cows in milk and dry cows. Experiments have shown that pro-
viding water by means of automatic drinking bowls, so the cows can drink
whenever they wish, increased the milk yield of good cows 3.5 to 4.0 per
cent over watering twice daily, and 6 to 1l per cent over watering once

STANDARD XI--Mineral Requirements

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. With the possible exception of phosphorus, there is not
likely to be a mineral deficliency if cows and heifers in this locality
are 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 mske up for any possible de~
ficlencies. For those being fed a concentrate ration consisting of at
least 25 per cent of such high-phosphorus supplements as wheat bran, cote

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

27!orriaon, op. cit., p. 609.

?0e. eit.
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addition of bone maal.29

STANDARD XII--Vitamin Requirements

Where dairy cows are fed the recommended rations outlined sbove,
they will in all probability receive an adequate supply of the necessary
vitamins, The B-complex vitamins are synthesized by bacteria in the
fermentations which normally occur in the rumen of cattle. Vitamins A
and D are supplied in good quality pasture and hay. Sumshine also sup-
plies vitamin D. In feeding young calves, vitamins are suppiiad by cows!
milk, milk replacer, or calf starter.

29!orriaon, loc. cit., pp. 600-03.



CHAPTER IV

CONDENSED TEACHING PLANS ON THE FEEDING OF DAIRY CATTLE

Introduction

Since one of the objectives of this study was to teach dairy
farmers to improve their feeding practices in those areas which were
found to be below standard, condensed teaching plans were developed for
nine feeding jobs. The objective, factors involved, the evidence or
references, the teaching procedure, and the follow-up or evaluation were
outlined for each of the nine joba, These plans will be used for group
and individual instruction with the forty-~two farmers interviewed and
with other dairy farmers in Greene County. These plans and other infor-
mation will be made available to all agricultural workers of the county
who wish to use them,

So far, we have merely assembled information by herds. Now we
will twrn to a comparison of the practices on individual farms to the
standards set up in Chapter III in order to determine what changes the
farmer would need to make.

In Table XV is shown a tabulation sheet which served to bring
together information on each herd. Each line represents a herd., The
table is, therefore, read from left to right. The content was used to
set up Table XVI. In this Table an analysis of the factors for each of
the forty-two farms was set up on a single sheet. In Table XVI all
factors except numbers 2, 5, 6, 7, 8, and 11 are ranked from the top of
the column down, according to the standard. In these exceptions, the
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optimum does not sppear at the top of the column--as in production, for

example. The standard for each factor is shown at the foot of the column.
Table XVI was duplicated and copies were given to each of the forty-two
farmers participating in the survey. Each farmer's practices were marked
by cireling to show how he stood with respect tc the standard., Table XVII
is a duplicate of Table XVI marked for farm number one for illustrative
purposes. The farmer's position on each factor would indicate the extent
of his deviation from the standard, if any, and would quite likely show
the urgency of need for improvement in the practice.
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JOB I

DETERMINING THE NECESSARY NUTRIENTS, THEIR SOURCES AND USE

Objective:

Factors:

Evidence:

Procedure:

FPollow-up:

The dairy farmer learn of the mutrients he will need
to supply, and the sources in order to make the best
net return from his dairy operation.

Total digestible mutrients; net energy; digestible
protein; total protein; fats; palatability; laxative-
nessj variety; pasture; hay; silage; vitamins;
minerals; water; antibiotic feed supplements; urea;
pellets; and wafers.

Morrison, 22nd Edition, pp. L7-48, 586-59L, 627-63L;
Waho Ag. Bxt. Ciro. 68, pp. =53 Ilinois Ag. Ext.
Circ. 667, pp. 26-31; Peterson, W. E., Dairy Science,
19503 PP« h55-h68.

List factors with help of farmers; present charts
showing mutrients and sources; discuss characteristics
of matrients 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
mitrients,

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

FEEDING THE YOUNG CALF TO SIX MONTHS OF AGE

Objective: Farmers learn to grow heifers into good milk cows
for herd replacements or for sale.

Factors: Quality of heifers to grow -- breeding; health; size;
measuring growth; raising versus buying; raising
versus veal production; effect on milk production
of calf mursing cow; colostrum; milk versus milk
replacer; quantity to feed; how long to feed milkj
commercial starter versus home mix concentrates;
when to pasture; feeding hay; providing water and
salt.

Evidence: Morrison, 22nd Edition, pp. 657-682; Peterson, W. E.,

D Seience, 1950, pp. 286-3056 Calif. Ag. Ext. Cire.
H zona Agri. Ext. Cire. 1983 U. Tenn. Ag. Ext.

Cire. 198; U, Temn. Ag. Ext. Leaflet 100; Swanson,
E. We, The U. of Tenn. Dairy Department, "The &ffect
of fattening heifers upon their growth and lactation,”
and "Principals and Practices for Successful Calf
Reising"; Vermont Agr. Exp. Station Bulletin 56k,
June 19513 Greene County Survey Data, Standards
IIX and V.

Procedure: Review Job I; discuss local practices; ask farmers
to state problems; present charts showing costs of
raising calves for herd replacement and for vealj
compare cost of milk with milk replacers; present
information on starter mixtures; compare cost of
commercial starter with home mixed concentrate;
present recommendastions on amounts of feed needed;
show how to check on growth of calves and heifers;
compare production of well bred cows to those of
inferior breeding; discuss make-up of digestive
system of calf; help farmers to meke plans for
feeding their calves.

Follow-up: On future contacts with the farmers, discuss their
progress on plans set up and help with new problems
which may arise.
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JOB III

FEEDING THE DAIRY HEIFER FROM SIX MONTHS OF AGE TO

Objective:

Evidence:

Procedure:

FOllW-lxp s

FRESHENING TIME

The farmer learn the most economicsl way to feed
his heifers and grow them into profitable producing
COWS,

When to start on pasture; kind and amount of pasture;
concentrates required; level of feeding; normal growth;
cost of raising heifers; kind and quality of hay; use
of silege; growth index; age and weight to breed and
freshen; water and salt requirements,

Morrison, pp. 675-1088; 1116; Peterson, pp. 306-311;
Us T Ag. Ext. lLeaflet 1003 Calif. Ag. Ext. Circ.
107, PP. 19“233 Arigona Ag. Ext. Circ. 198, PP 30-
3“3 Calif. Ag. mt 8ta. Circ. b35’ "Hcight rw
and "Weight Chart"; Review of Greene County Data,
Standards IV and V.

Review Jobs I and II; discuss local practices; ask
farmers to state problems; show how growth index
may be determined by tape; show chart of normal
weights for ages; present evidence on desirsble age
and weight for breeding; snow nutrient requirements;
help farmer decide on a feeding program for his
heifers, including concentrates, roughage and
pasture,

Discuss with individuals their program and aid with
problems which may arise.
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JOB IV

FEEDING LACTATING COWS DURING THE NO-PASTURE SEASON

Objective:

Factors:

Evidence:

Procedures

Follow-ups

The farmer learn to plan the most profitable feeding
program for his herd.

Characteristics of a good rationy amount and kind of
forage needed; use of silage; feeding the cows indi-
vidually; the concentrate ration needed; selecting
the feeds for the rationy TDN; protein; net energy;
balancing rations; where and when to feed forage and
concenirates.,

Morrison, pp. 627-632; Peterson, pp. 496~507; Univ. of

Wise. Ag. Econ. Bul. 18; Univ. of Delaware, Ag. Expe.

Sta, Bul, 2483 Univ. of Ill. Ag. Ext. Cire. 677;

Arizona Ag. Ext. Cire. 226] !BD‘, ARS, 52"353 Greene

g:nnty Survey Data; Ky. Ag. Exp. Sta. Bul. 648, pp.
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 economical feeds
for the ration; work out example rations for given
cows; lead farmers to decide on rations for their
wilking herd.

Help farmer evaluate his feeding program and make
any adjustments which seem desirable,




JOB V

FEEDING THE LACTATING COW DURING THE PASTURE SEASCN

Objective:

Factors:

Bvidences

Procedures

Follow-ups

The farmer learn to determine the kind and amount of
concentrates he can profitebly feed during the pasture
season to supplement pasture and other forages avail-
able.

Relative cost of concentrates and forage as a source
of nutrients; feeding cows individually; supplementing
pasture with other forage; when and where to feed the
concentrate; water supply; minerals; salt; bloat con-
trol.

Morrison, pp. 632-635; Peterson, pp. 508-518; Univ, of
T1I. Ag. Ext. Circ. 667, pp. 14~17; Arizona Ag. Ext.
Circ. 22€; Wisconsin Ag. Ext, Cire, LL6; Journ. Am,
Vet. Assoc., Vol. 122, pp. 3&5—3523 Purdue Ag. Ext.
Mimeo. D-H 203 Purdue Ags Ext. Mimeo. A-E-32; Ky. Ag.
Exp. Sta. Bul, 648; pp. 5-34; Greene County Data,
Stendards VI, VII, VIII, IX and X.

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

Help the farmer to evaluate his summer feeding program
and to make any needed adjustments.



Objectives

Factors:

Evidence:

Procedure:

Follow-ups

JOB VI
FEIDING THE DRY COW

Farmers to decide on a feeding program for their dry
cows which will net them their highest retumrn.

Condition of the dry cow and rate she should gainj
quality of pasture or other forage availsble; length
of dry period; mutrients required during dry period;
her milk producing ability; periodic observation.

Morrison, pp. 635-640; Peterson, pp. 5053 Univ. of
m., ‘8. Bxt. Circ. 677, PPe 22‘23; USDA FB No.
1440, ppe 1-5; Ark. Age Ext. CGire. 453, pp. 6; Greene
h;c?ntghgmq Data, Standard VIII; Ky. Ag. Exp. Sta.

Review Jobs I, IV, and Vj; discuss local practices;
ask farmers to state problems; present data on
nutrients required; study experimental data; present
recommendations on gains desirable during dry period;
help farmer set up plans for feeding during dry
peried.

Review with individual fermer his plans of feeding;
help with problems encountered.
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JOB VII

FEEDING THE COW AT CALVING TIME

Objectives The farmer learn to do the best possible job of feeding
his cows and heifers two weeks before and two weeks
after calving.

Factors: 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.

Evidence: USDA ¥B 1470, pps 2-4; Univ. of Ark,, Ag. Ext. Serv,
Cire. 453; Mnog;? Ag. m;j;“' 226, p. 25; Illinois
Agr. Ext. Cirec. pp. 2 3 Peeds and
l;rsgim, 5g§"d ed. fnp. 637-6403 Dalry Science, ;etorscn,
1550, p. ’

Proceduret Invite farmers to state problems and discuss local
practices; present information on the kind and amount
of feeds which should be supplied during this period;
present data on feeding practices which may help pre-
vent milk fever and Ketosis; help farmer set up feeding
plans; recall unfortunate experiences.

Follow-up: Help with any problems encountered by the farmer,



Cbjective:

Factors:

Evidencet

Procedures

Follow-up:
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JOB VIII

PROVIDING PASTURE FOR DAIRY COWS

The farmer provide the most profitable pasture program
possible on his farm.

Soil types; acreage; permanent, temporary, and supple-
mental pastures; acres per cow; species of pasture
crops; legumes and non-legumesj fertilizationy rota-
tional graming; irrigating; other management facbors:
seed bed preparation, seeding rates and dates; cost

of pasture.

U. T. Ag. Ed, Subject Matter Mimeo No. 273 U. T. Ag.
Exp. Sta. Bul, 2725 U. T. Ag. Fxt. Pub. 319; USDA
F.B. No. 2080, Purdue Ag. m‘ Sta. Cirec. 3%’ Us Te
Ag. Bxp. Sta. Bul, w, Purdue Ag. Fxt. Mimeo M‘B-“
Us To Ags Exp. Sta. Bul, 21;8; Purdue Ag. Ext. Mimeo.
Ai-27a; Greene County Soil Survey; Greene County
Dairy Survey, Standards IX, X, and XI; U, T. Rural
Research Series Mono. No, 268. PP+« 28] U. T« Ag. Ed.
Mimeo 25. PR 2"‘8, De hS.

Di.scuss local pasture practices; invite farmers to
state problems; present data on local soil types; list
possible selection of pasture crops; present data on
pasture requirements per cow; present cost-returns
data on pasture crops; present data on legumes versus
non~legumesy fertiliging; irrigating; and rotational
graging. Help farmers set goals on pasture production
and management,

Work with individual farmers on special problems with
his pasture progranm.




JOB IX
PROVIDING HAY AND SILAGE FOR DAIRY CATTLE

Objectives The farmer plan an accepted, economically sound hay
and silage program for his farm.

Factorss The importance of hay and silage in the dairy opera-
tiony local practices; cost of producing hay and
silage; amount of TDN expected from different sources;
hay versus silage for dairy cattle; selecting species
of crops for available land; fertilizing and liming;
soil tests; seed bed preparation; seeding rates and
dates; managing stands; irrigating; harvesting, amount
needed; importance of quality forage; surplus growth
from pastures.

Evidence: Ky. Ag. Exp. Sta. Bul. 6&8] USDA FB 2030, PPa 19-21;
Greene County Soil Survey; Greene County Dairy Survey
Dlta, Standards IX, X, and XI; U. T. Agr. Educ. Mimeo

pp. 228-242; Thompson, The Pasture Book, pp.

3—18, 33“95, 159‘183’ % % “Q . ce .
216; Trimberger and Ward, Milk Production Per Acre
Gornel] Uriv.y Purdne Unive Daley Ext. Sev. Wueo
No. 6} Uv. T, Ag. Ext. Circ. h59’ Calif., Ag. Ext.
Cire, 411; U. T. Rural Research Series Mono No. 268,
PPe 23“26’ u. T. Ag. Ed. Mimeo 25’ PP 2-8 and hs.

Procedures Discuss local practices and list problems of farmers;
present data on cost of producing TDN with hay and
silage; show how hay and silage fit into the local
farming situations-~land, climate, etc; present data
on the cost of producing different hay and silage
crops; make guality comnparisons with the various
erops; present data on seed bed preparation, fertili-
zation, rates and dates of seeding, irrigation, har-
vesting, curing, and storing; show the feed require-
ments of dairy cattle; help farmers decide on the
forage production plans for their farms.

Follow-ups Help the farmer to evaluate his hay and silage program
and meke any necessary adjustments.
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SUMMARY AND CONCLUSIONS

Summary

The primary aim of this study was to find ways and means of
helping Greene County dairy farmers to improve their net income. This
study applies only to the feeding practices. Three steps were taken to
secure information and materials to aid the agricultural worker in
helping with dairy feeding problems:

1. A study of the feeding practices of forty-two dairy farmers
of the county was made by personal interview to determine each farmer's
present practices.

2. Standards were set up for twelve feeding practices. Infor-
mation from the survey was used in setting up the standards, along with
supporting evidence from experiment stations and dairy department
personnel.

3. Lesson plans were developed for nine feeding jobs. These
included the objective in teaching the job, the factors invelved, the
evidence to be used to help solve the problems, the procedure or steps
in teaching, and the follow-up with the individual farmer.

In the analysis of the survey data, a correlation was made between
the different feeding practices and the production of milk and the growth
of young stock. There were surprisingly few indications that any one
feeding practice showed any marked effect on the production of milk.
Exceptions noted were in the use of alfalfa hay and supplemental summer
pasture. Farms using these practices showed considerably more milk
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production per cow then the ones not using them. In the case of alfalfa,
there was a corresponding increase in production per cow as the amount of

alfalfa hay increased, up to 2.9 tons' supply per cow per year.

Conclusions

The interviews with the farmers in collecting the survey data were
a rewarding experience. It helped the agricultural workers and the farmer
to focus their attention on problems not before recognized as such. Future
contacts with the farmer by agricultural workers will be of still more
value since they will be armed with tabulations from the survey data, stand-
ards for comparing with his present practice, and with a list of teaching
materials and plans to help in solving problems.

Since the analysis showed that, with few exceptions, no one feeding
practice had a marked effect on the production of milk or the growth of
young stock, we can safely conclude that all phases of the feeding program
need to be kept up to standard. Since the production and use of alfslfa
hey resulted in higher milk production, we recommend that an adequate sup-
ply be grown con farms where soil rescurces pemmit. If summer supplemental
pasture will fit in the farming program, it should be included. In cases
where it does not fit, there should be provisions for summer feeding during
dry periods through the use of silage or hay. Added 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 expect the growth rate to be about normal as shown in the analysis

of the data. Much more difference in growth of calves was noted between
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individual celves within herds than in averages between herds, This would
indicate that perhaps disease and pest control and consistency in the use
of accepted feeding practices need to be erphasized on some of the farms.

Even though feeding practices are of major importance in a dairy
farm operation, there are many other management factors which need atten-
tion, Of these we might call attention to: (1) the breeding program,
dealing with such problems as selection of breeding stock, the use of
artifielsl breeding associations or better sires on the farm; (2) breeding
records, production records through DHIA, Weigh~a-Day-a-Month, or other;
(3) sanitation, disease and pest control. The management of permanent
pastures is a problem which also needs considerable attention on most farms.
Even though this is & part of the feeding program, 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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GREENE COUNTY DAIRY SURVEY

Farmer Address Year

Acres Operated Owned Rented in

I. Nature and Size of Business:
1. No. of cows: (average for year) in production Dry cows

Replacements: over 1 year under 1 year breed

2. Bulls: No. purebred grade breed

3. Total yearly milk production Ave. per cow

Average test % Milk used at home Fed calves

e

II. Herd Replacement:

he Method of selection: Pedigree Looks No. replaced

5. How obtained: raised boug (show number of each)

6. Breeding of replacements: purebred grade

7. Method: pasture artificial are records kept?

8. Per cent conception first service % ave., no. services

R

9. Age of heifer at first breeding weight when bred

IV. Care of Cow at Calving Time:

|
III. Breeding Heifers and Cows:
1
i 10. Are you on hand at calving time how many calves died
\
|

11l. Place of calving: winter summer

12, How soon are cows milked after calving?

13. How soon are calves removed from cows?

V. Providing shelter and equipment:
14. Where are cows kept: Sumer winter

15. Source of water: summer winter

Distance to water- maximum: summer winter

VI. Controlling Diseases:
16. Diseases past year: Traceable to mutrient deficiencies

17. Other past ten years

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

Disinfectant used on teat cups after each cow

20. Vaccinations: calves and heifers for: Brucellosis__ blackleg

21. lLosses due to diseases causes

VII, Controlling parasites:

22, Parasites control measures

VIII., Milking and Caring for Milk:
23, Time of milking AM PM how regular?

2, Method of preparing cow

25, Method of milking: hand machine parlor? pipeline?
26, Type of cooler How are cows stripped?

IX. Marketing:
27. Milk sold last year lbs. price per lb. ¢ grade

28. Month price highest __ lowest___summer daily "base" 1lbs.
29. Month of highest production lowest
X. Keeping and Using Records:
30. Kind of records kept: Breeding ___calving DHIA
VWADAM ____ other-production - feeding
costs but terfat other
31. Are records used often? ___ occasionally? seldom?

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 months

9 months
12 months
15 months

18 months

i
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FEEDING PROGRAM

Concentrate ration Hay Pasture Silagg

Milkig cows?

Summer

Winter

Dry cowss
Summer

Winter

Bred Heifers:

Summer

Winter

Heifers - 6 to 15 months

Summer

Winter

Calves to 6 months

Note: List kind and amount of each feed per cow per day; list
ingredients and proportions in concentrate mixtures,




FEED PRODUCTION AND USE

62¢

Production

Jcres ver A, Total

Quality
()

Amount used for
cows youngstock

Oraing

2,
3.
be
5.

Corn
Qats

Barley

Hays

Te
8.
9.
10,

Lbspedeza
Oat

51T

@3

« Corn

12,
13.
k.
15.
16.

Corn and cane
Alfalfa

Grass & clover

Pasture:

.

18.
19,

« Brass & clover
Fescue & clover
Bluegrass
Sudan
Starr millet

Lespedeza

(%) Bxcellent, good, fair, or poor
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Table 2.= List of common dairy feeds, with a code number after each feed that ref

ers to the column of the same code number in table 3

LOW-PROTEIN FEEDS

MEDIUM-PROTEIN FEEDS

HIGH-PROTEIN FEEDS

Corn-and-cob meal
Distillers' rye grains,
Feterita grain
Feterita head chops
Crapefruit refuse, dried

dried--

Kafir grain---
Milo head chops

Orange pulp, driedr
Potato flour
Potato pomace,

Beans, field-----~«smecssheanmes
Brewers' grains, dried----------
Coconut o0il meal, old process---
Corn gluten feed----------=--==<
Distillers' corn grains, dried--
Distillers' grains, mixed dried-
Peas and pea feed-------------=-

Rye middlinge-—--~=re=—c=cimrme
Wheat brap------=--=====-==-=---==
Wheat middlinge----=--=======--=
Yeast grains, dried----------=-<

Corn gluten meal-------===-m==mc== { 3)
Cottonseed meal----- g, S { 6)
Fish meal------- e e s e v e (10)7
Linseed meal, 0ld process--------- ( 4)
Linseed meal, solvent process----- {7
Feanut-oil-meal, old process------ (2)
Peanut-oil-meal, solvent process-- ( 7)
Peanuts, whole pressed------- === (15)
Skim milk, dried------==-===-=--==-= (2)
Soybeang-----====== ame v b (1)

Soybean-oil-meal, expeller process (2)
Soybean-oil-meal, solvent process- (5)
Yeast, dried---------=--=--====-== ( €)

Table 3.- Cost of 100 pounds of total digestible

nutrients in various feeds at different prices per ton of feed:

(2) (3) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (1s) (16)
Dollars Dollars Dollars | Dollars Dollars | Dollars Dollars | Dollars | Dollars Dollars | Dollars | Dollars Dollars | Dollars

1.51 1.54 1.62 1.67 1.70 1.76 1.81 1.87 1.92 1.98 2.05 2.12 2.19 2.91

1.8 1.85 1.95 2.00 2.05 2o XL 2,17 2.24 2.31 2.38 2.46 2.54 2.63 3.49

2.11 2.16 2.22 2.27 2.3 2.40 2.46 2.%4 2.61 2.69 2.78 2.87 2.97 3.07 4.07

2.4 2.47 2.53 2.60 2.67 2.74 2.8 2.90 2.99 3.08 3.17 3.28 3.39 3.8 4.65

2.7 2.78 2.85% 2.92 3.0C 3.08 3.17 3.26 3.36 3.46 3.57 3.69 3.81 3.95 5.23

2 3.01 3.09 3.16 3.25 3.33 3.42 3.52 3.62 3.73 3. 8% 3.97 4.10 4.24 4.39 5.81
3.24 3.31 3.40 3.48 3.57 3.67 3.77 3.87 3.99 4.10 4.23 4.37 4.5 4.66 4.8 6.40
3.5 3.61 3.70 3.80 3.90 4. 00 - 4.11 4.23 4.35 4.48 4.62 4.76 4. 5.08 5.26 6.98
3.82 3.92 4.01 4.11 4.22 4.33 4.45 4.58 4.71 4.85 5.00 5.16 5.33 Se D2 5.70 7.56
4.12 4.22 4.32 4.43 4.55 4.67 4.79 4.93 5.07° 5.22 5.38 5.56 5.74 5. 93 6.14 8.14
4.41 4.52 4.63 4.75 4.87 5.00 5.14 5.28 5.43 5.60 5.77 5.95 6.15 6.36 6.58 8.72
4.71 4.8 4.94 5.06 5.19 5.33 5.48 5.63 U.Wo 5.97 6.15 6.35 6.56 6. 78 7.02 9.30
5.00 512 5.25 5.38 5.52 5.67 8.8 5.99 6.16 6.34 6.54 6.75 6.97 7.20 7.46 9.88
5.29 5.42 5. 56 5.70 5.84 €.00 6.16 6.34 6.52 6.72 6.92 7.14 7.38 7.63 7.89 10.47
5.59 5.72 5.86 6.01 6.17 6.33 6.51 6. 69 6.88 7.09 7.31 7.54 7.79 8.05 8.33 11.0%
5.88 6.02 6.1%7 6.33 €.49 6.67 €.85 7.04 7.25 7.46 7.69 7.94 8.20 8.47 8.77 11.63
€.18 €.33 €.48 6. 65 6.82 7.00 7.19 7.39 7.61 7.84 8.08 8.33 8.61 8.90 9.21 12.21
6.47 €.62 6.79 6.96 7.14 7.33 7.53 775 7.97 8.21 8.46 8.73 9. 9.32 9.65 12.79
6.76 6.93 7.10 7.28 7.47 7.67 7.88 8.10 8.33 8.58 8.85 9.13 9.43 9.75 10.09 13.37
7.06 7.23 7.41 7.5 7.79 8.00 8.z22 8.45 8.70 8. 96 9.23 9.52 9.84 10.17 10.53 13.95
7.35 7.53 7.72 7.91 8.12 8.33 8.56 8.80 9.06 9.33 9.62 9.92 10.25 10.59 10.96 14.53
7.65 7.83 8.02 8.23 8. 44 8.67 8.90 9.15 9.42 9.70 10.00 10.32 10.66 11.02 11.40 15.12
7.94 .13 8.33 8.54 8.77 9.00 9.25 9.51 9.78 10.38 10.71 11.07 11.44 11.84 15.70
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2—CREENE COUNTY, TENNESSEE

FARMS, FARM CHARACTERISTICS, AND FARM PRODUCTS

Item County total Item County total
SPECIFIED FACILITIES AND gga‘logagma FARMS BY TYPE OF _wbmz‘ —Continued

Motortrueks.cececcssccsace S S S R farms reporting 1954... 1,599 || Livestock farms other than dairy and poultryee.eeeeess number 1954... 127
1950.. 1,37% 1950. .. 299°
number 1954.. 1,720 || General farmS....cececesccecse Bent s s e hasohsasvasioas number 1954... 480
1950.. 1,538 1950... 810
TPABEOPB. s o fvus aniis o inlbins Ml e s soBnswsaorsn s farms reporting 1954... 2,39% Primarily 6Y0DPi.cicosccorossoavmn oo s e s e number 1954... 55
1950.. 1,684 1950... 48
number 1954.. 2,870 Prinidly JIVOEtORK, o v ge 0 00dss hoin™s oo sn'sdionationnss number 1954... 55
1950... 1,960 g 1950... 134
Wheel tractors other than garden......... farms reporting 1954... 2,264 Orop \Grd TEVEETO0K. {ou’ svs'ss s oe A Taloseve Sous 2 VA number 1954... 370
1950.. 1,614 1950... . 628
i number 1954.. 2,582 ||Miscellaneous and unclassified faIMS....c.ceeeecsscansss number 1954... 1,775
| 1950... 1,824 1950... 1,931

Garden traBtorS.scccsssossessssnssssnsore farms reporting 1954... 266 *

number 1954... 266 FARMS BY ECONOMIC CLASS
Crawler tractorScccecescccscsscacecsseses farms reporting 1954... 22 || Commercial farmMS..ccececcssccccsces esesssassecasssseas number 1954... 4,184
number 1954... 22 . 1950... 4,062

AUBOMODILEE, 'y iansdss sos g aaoheshive e sevivees farms reporting 1954... 3,364 Class I (value of products sold, $25,000

1950... 3,289 BP BOES ) o b oss 35 cassasarsgaensschoseientinevssssespIUNDEL: 19561 b 18
number 1954... 3,901 1950. .. 7.

1950, ,« 3,87 Class II (value of products sold, $10,000-

Farms by class of work power: $285999) s soisesaeosuen dsois s vossosssbecssborassses number 1954... 65
No tractor, horses, or MuleS....eeeceesss farms reporting 1954... 2,280 1950... 8
No tractor and only 1 horse or mule...... farms reporting 1954... 520 Class ITT (value of products sold, $5,000-
z_.o..-"umneou and 2 or more horses and/or it 99,999 )50 chivrcossens trsssossantdeshsiaconovsingees number 1954... 291

IR e () M R O TR TR PR S N farms reporting 1954... — 885 1950... 110
Tractor and horses and/or muleS.......... farms reporting 1954... 1,339 Class IV (value of products sold, $2,500-$4,999)...number 1954... 795
, Tractor and no horses or mules...... yes..farms reporting 1954... 930 1950... 646
FARM LABOR® S Class V (value of products sold, $1,200-$2,499)....number 1954... 1,825

Week of Sept. 26-Oct. 2: { : 1950... 1,722

Family and/or hired WOrkerS.....ee.eeeoes farms reporting 1954... 5,354 Class VI (value of products sold, $250-$1,199)..... number 1954... 1,290

. { persons 1954... 9,439 1950... 1,569
Family workers, including operator....farms reporting 1954... 5,333 ||Other farmMB.cccesccccsssssccesccccosccssoccccccscscons number 1954... 1,770
(51 g b AP e R g e ) SRR O R persons 1954... 5,123 1950... 1,916
Unpaid members of operator's family...farms reporting 1954... 2,276 PRALINGE, .. S atse s thesvnschosve begessedosases number 1954... 1,095
persons 1954... 3,311 . 1950... 969
Hired workers.ccccececccsscscccsccccce farms reporting 1954... 454 Residential (with less than $250 value of . .
4  persoms 1954... 1,005 ProdRete 80)0) . ¢sicitsbaan stviaeceensinetsaneessss number 1954... 675
SPECIFIED FARM EXPENDITURES Abnormal (public and private institutional
Specified farm expenditures....ceeeeecsecees farms reporting 1954... 5,654 LETME, OLL.) o5 0sensssnrdves sansseasies sieos s o v number 1954... .
1949... 5,235
Machine hire and/or hired. 18bOT...e.eeses farms reporting 1954... 4,254 HORSES AND MULES %
| 1949... 4,015 ||Horses and/or MUleS.c.scececcccsccccacscscase farms reporting 1954... 2,760
Machirle hire...ccecececrecccccscsccscs farms reporting 1954... 3,122 1950... 3,440
1949... 3,208 number 1954... 5,175
dollars 1954... 293,920 1950... 8,065
1949... 334,585 CATTIE ARD) DATHY PRODUGTS :
ML T o S o Larms rapor s W..MM.N w“ ww\u. Cattle and CAlVES,.ccasccccccscccscasssccasss farms reporting Hw“... 4,868
. 1950... 5,064
doere (et teoias e wen
\ ven 6.
Feed for livestock and poultry....eceeees ».mwﬂw reporting Wwww. M%\u.m Cows, Ancluding helfers ‘that have »
dollars 1954... H.oﬁ“oqo (-5 5 PR R O e W SO SR e SR farms reporting www... 4,782
vee 5,022
1949... 689,517 number 1954 34,19
Gasoline and other petroleum fuel and 1950 ~m~ 651
(- 7 1 PR S R R S AR 0 e S BRI RSN farms reporting WWMM. w.wﬂm o e S I Y o R I K e B farms reporting 1954, .. \.Huﬁ.
S g 1950.. 4,89
dollars www“”““ ﬁuonww number www. . ww.www
DoSmaes AL FeRERtNER Luty vy a AliaE o Toi. fror e www” qmw.ﬂw i thes snd Dlfer cAlvaR aivesoasvsssosnn farms' reporting 1954... 2,552
s ot e number 1954... 12,209
A Oy e T .G“wmc Steers, bulls, and steer ¢alveS.....cesvess farms nmﬂo“ﬁﬁ WWWM. W-.WMN
number dae
Lime and liming materials........ S LA SRS qmgﬁ Ww“. 6 MWM Whole milk 8008, cacersoaveene 5, VRIS S farms reporting 1954... unwom
v »
dollars 1954 45,980 N 3,361
ik 2 gallons 1954. 7,398,442
acres limed 1954... 3,210 1949 5,837, 544
Crops on which commercial fertilizer was used, 1954: dollars Houx.“.. m.mwo.q\\.
i T A AR S P S e Dl orean actdois, s sl S TR farms reporting 1954... oy
syl ? 1949... 58
acres on which used... 19,755
Other DASTUre.,desessscesissssrssssssssossssse farms reporting... 320 pounds of butterfat W.wuh e 4,682
tons.. . 692 N, 23,207
acres on which used... 5,300 Rllare REone-s 2,267
COrNlo e dnesoansnossivosiaisesslsssomen soneavies farms reporting... 3,199 HOGS
tons... 3,838 N g g e IDAES 1o o o o 5500 Sie boliin s s He S diFeids b e 8 farms reporting 1954... 3,408
acres on which used... 25,508 1950... 3,842
TODABON S 4610 /v et a0 s 6x Huirie 4o W M5 9605410 5 6 4658510 farms reporting... 4,159 number 1954... 14,273
tons... 4,553 1950... 16,771
acres on which used... 6,766 Born before June l.c.sesicescssesassoesnse farms reporting 1954... 3,041
Fruits, vegetables, potatoes, etC..cevcccocess farms reporting... 395 number 1954... 8,478
tons... 208 Born 181006 JUN8 Liiessninesisnscssssussonsssss farms reporting 1954... 1,042
acres on which used... » 535 number 1954... 5,795
DTLhEr BTODIN soenavsassnasnsasassaiossionpesssay farms reporting... 1,598 ||Sows and gilts farrowing... farms reporting 1954... 806
tons... 2,661 number 1954... 1,727
acres on which used.,. 17,231 June 1 to December l..ccceeoceccsscccsscee farms reporting 1954... 540
FARMS BY TYPE OF FARMX maber 1934... 858
Field-crop farms other than vegetable and SHEEP AND WOOL
Pl teandaitil o ot cvr sonnoant e sas s anedsnsessinss number 1954... 2,825 11 Shedp and 1aEbE: T s ossicssttonsvenhsvaanstas farms reporting 1954... 80
1950... 2,105 1950... 62
Cash-grain...... essececcscscesencesescstttnacsnaas number 1954... 35 number 1954... 1,925
1950.. 43 1950.%% 2,245
GO NS4 L Gl ETRS s st o ven mbass v eoeiots sls s Eashis number 1954... .o Lambs under one year Old....eccescscscessee farms reporting 1954... 54
1950, . cee number 1954... 402
Other £1eld=CrOpPccccscecesocsossssossessscsssssose number 1954... 2,790 Ewes one year old and over «+..farms reporting 1954... 76
1950.. 2,062 number 1954... 1,404
NOEetabie LaPME. ciccins cavsses uliviersaseecesosdasson number 1954... 3. Rams and wethers one year old and over....farms reporting 1954... 65
1950.. sas number 1954... 119,
Fruit-and-nut farms number 1954... .os Sheep and 1ambs S8hOIM..cccecccccscccscssscnss farms reporting 1954... 68
1950... cee 1949... 35
Dairy farmseicceccccccceccsccncossces 1954... 692 number shorn 1954... 1,466
1950... 800 WOOl 8hOIMNeccesecccsoscseccsscscsccsccscscosssscces pounds 1954. 9,011
POUultry farmSececccececcseccacocecsscacsascasacnnncsne number 1954... 50 1949. 7,532
19500« 33 || Average date of CIMEFALION, s oaesndossvinisiesseeesesnsseseses 1954 10/24-10/31

lpart-time farms include those with value of products sold of $250-$1,199 and operator either reporting 100 days or more of off-farm work or reporting other income

exceeding value of agricultural products sold.

FARMS, FARM CHARACTERISTICS, AND FARM PRODUCTS

GREENE COUNTY, TENNESSEE--3

Item

County total

Item

County total

POULTRY AND POULTRY PRODUCTS

Chickens, 4 months old and over, on hand....farms reporting 1954.. 4,675 Sorghums ~Continued
1950. 5,258 Sorghum for all purposes except sirup——Continued &
number 1954.. 238,289 Cut for 8118ge..cccescscscsscssccoscans farms reporting 1954... A
1950.. 259,492 1949... e
Chickeni’ S01A. .3 1505 Thh s onaenvinsan sheseed farms reporting 1954.. 687 acres 1954... 18
1950.. 1,690 1949... 3,828
number 1954... 36,504 tons..green weight 1954... ige2
1950... 48,326 : 1949... 16
Hogged or grazed, or cut for dry on
Broilers S0ld.cecscescccsssccssccccnnnce ..farms reporting 1954.. 3 forage Or hay.ccececcsssecccccscsccnas farms reporting 1954...
number 1954.. 6,000 1949... www
dollars 1954.. u\mww acres WMMM - i
He: ooste: ullets, €tCecccecccscass farms reporting 1954...
SRl g g i number 1954... 30,504 tons cut 1954... ) WMM
dollars 1954.. 21,92 1949... ’
- Small grains:
Chicken e 8014 o vscsasccsssnsonnsssssess farms reporting 1954.. ,655 Grains grown together and threshed as a
Sy 1949... 3,866 R b s 4 v W0 e e o dasosoae Ve sossnaisn farms reporting 1954... 847
dozens 1954... 830,634 ! 1949... W. WWW
dollars 1954... 300,753 acres WMM.M. =3 oroe
ese »
Turkeys raiSede.ceececcecssossssscsccanscans farms reporting WNMM = W.ww bushels WNMN... me.ww.w
ees ees s
number 1954... 4,298 Wheat threshed or combined.....eesessseses farms reporting 1954... 1,285
1949... Q.MMM WM\WM... W.WMM
Light breedSsececcscesccssscsccsccscccncs farms reporting 1954.. acres vesn »
. number 1954.. fouﬂw e WNWM HMW,WWM
Heavy breedS...sescecsssssssassscecccsses farms reporting 1954... ushels ose 3
number 1954... 2,342 1949... 158,089
Oats threshed or combined...seceeeeccssces farms reporting WNMM... MWM
Turkeys kept for breeding..ceececssceccncees farms reporting 1954.. 98 2 con
e = number 1954.. wa acres mew... w.www
Light breedsseeee. B ek o ik Bl SN TSR farms reporting 1954... B >
i 5 number 1954... 210 bushels 1954... 152,915
HeaVY 'breedS.cccceccscscsccscossssssacion farms reporting 1954... 49 1949... 104,801
number 1954.. 213 Barley threshed or combined...eesecsccsses farms reporting 1954... mwm
. 1949...
ANIMALS SOLD ALIVE acres WNMN. N.MMM
Cattle, hogs, sheep, horses, or mules sold bushels 1954... 31,811
81iVeecsccssesnscscscccsssessesesncscsdocss farms reporting 1954.. M.Www 2949, .. 11,545
L2t ’ hed irod s o o5 o e, s oifens farms reporting 1954... 56
dollars 1954.. 1,355,275 e ilmeshads oxgonse = PO s 75
1949.. 1,877,733 acres 1954... 254
Cattle and/or calves sold alive..cecesses farms reporting 1954... 4,189 1949... 127
R o bushels 1954... 3,328
number 1954... 27,023 1949... 1,634
1949... 22,564 Other grain threshed or combined......cc.. farms reporting 1954... w
acres 1954...
Cattle sold alive, excluding calves...farms reporting 1954... 1,591 bushels 1954... 105
number 1954... uow.www Annual legumes:
dollars 1954... » = 126
Soybeans grown for all pUrpOS€S.sssssssess farms reporting 1954...
Calves 801d 8liVeeeeeessscsecccscnccan farms reporting 1954... 4,053 i g P 1949... 160
number 1954... 21,706 acres grown alone 1954... Lbts
dollars 1954... 762,468 1949. . 684
acres grown with other crops 1954... 90
Hogs and pigs s0ld alivVe..ecceevecccnnces farms reporting 1954... 5 Mw 1949... 80
289 ’ harvested for beans........... farms reporting 1954... 10
Bmber aG8L - - m~% Soybeans harves or beans eporting 2ot i
1949... 1% acres grown alone 1954... 55
dollars 1954... 173,187 acres grown with other crops 1954... cee
Sheep and lambs 801d 8liVe.iescecccscesons farms reporting 1954... 63 bushels 1954... 729
1949... 52 1949 . ¢ 607
Tamber: 1954 .. - 20 Soybeans cut fOr ha¥.s.eeecesceessesans farms reporting 1954... 108
1949... 1,004 363
acres grown alone 1954...
dollars 1956... 18,362 acres grown with other crops 1954... 71.
tons 1954... Read
Horses and mules sold alive...... Seeesbe farms reporting 1954... wm Soybeans hogged or grazed, or cut for
. nunber 1954... 10,475 BIA800 < tvsns e vesige b sio e baric S farms reporting 1954... 14
doliars 1936~ (i acres grown alone 1954... ww
acres grown with other crops 1954...
SPECIFIED CROPS HARVESTED Soybeans plowed under for green
Corn: MANUIC . esseccsssssassscsascsacsasssnnse farms Zvon.w“h WNWM... w
n for all ToT-1-Y- JUNN eesessfarms reporting 1954... 3,536 acres grown alone ces
i s 1949... 3,998 acres grown with other crops 1954... ..w
acres 1954... 24,124 Cowpeas grown for all pUrPOS€Secessccsscss farms reporting 1954... M@
A 1949... 32,072 1949... e
Harvested for grain...ceeeeecccccccacs farms reporting 1954... 3,460 acres grown alone 1954...
e H@Mm.:. 3,975 1949... BW
: acres 1954... 23,295 acres grown with other crops 1954... %
1949.. 31,552 1949... 1
bushels 1954... 712,830 Cowpeas harvested for dry peas....cesss farms reporting 1954...
1949... 1,044,337 . 1949... oo
acres grown alone- 1954... .w
1188@.ccccsscccrsssssccssocca farmes reporting 1954.. 55 acres grown with other crops 1954...
bkl tjon - o 1949.. 38 bushels 1954... 5
acres 1954.. 489 1949... .wo
1949.. 389 Cowpeas cut fOr hAy.eeessscecseccsocsns farms reporting 1954...
tons..green weight 1954.. 3,915 acres grown alone 1954... um
1949.. 3,583 acres grown with other crops 1954... o
Hogged or grazed, or cut for green or 5 : ik 4 e tons 1954...
dry foddereecccecccsccsssssccssancnns farms reporting 1954.. owpeas ged or grazed, or cut fo: 2
2. ] 1949.. 40 S11800 . sihanetaes s aasene nenes st farms reporting 1954... 1
acres 1954... 340 acres grown alone 1954... “es
1949... 131 acres grown with other crops 1954... il
Cowpeas plowed under for green
Sorghums: MAIMIPG < 5 so s on oo ssawhsovbans basenandans farms nmﬁonwfﬁ WWWM e w
urposes except sirup....farms reporting 1954.. 347 acres grown alone oo
A g ~ s e 1949.. 148 acres grown with other crops 1954... wen
acres 1954... 959 ||Hay crops excluding specified annual legumes and sorghum hay:
1949... 213 Alfalfa and alfalfa mixtures cut for hay o
Harvested for grain or for seed....... farms reporting 1954.: 13 (or for dehydrating)..eeeeeesescasseacass farms reporting W_...WMN i
1949.. 15 ! Lo
acres 1954.. ow acres WNMM. e M~ www
1949.. 1 “ee il
bushels 1954... 2,532 tons 1954... Hm.mww
1949... 251 1949... )

SPECIFIED CROPS HARVESTED—-Continued
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APPENDIX D



TABLE L 68

SILAGE SCORE CARD

Silage is green forage which under snaerobic conditions has undergone a
spontaneous lactic acid fermentation, by which it has become a stable,
palatable product.

Based on Order of Observation Perfect Score

1. CONDITION - 50 points
A, STAGE OF MATURITY - Optimum stages of maturity
are as follows: legumes - bud to early bloom 25
stage, grasses-boot stage, corn-late dough to
early dent stage, cereal grains-late milk to
early dough stage, sorghums - dough stage.

B. MOISTURE CONTENT - Optimum moisture content s
ranges from 65 to 75%.

C. COLOR - Natural for species and iypo of additive
with no indications of heating or molding. 10

D. PHYSICAL FORM~SILAGE should be finely chopped
to insure adequate compaction. 5

E. POREION MATERIAL - (Orasses, legumes and cereal
grains should be free of weeds and stubble. 5

P. CRAIN - Corn and sorghum should have ample
quantity of grain, -

2, FERMENTATION - 50 points

4. ODOR - Pleasant and inoffensive, characteristic
of type of silage being judged; free from
putrefactive (butyric acid and ammonia), moldy 30
and carameliged odors.

B. pH - (rass, legume and cereal grain silages
should have a pH of 4.2 or legs. Corn and

sorghum silages should have p” of 3.8 or less, 20
Total 100
Information
Name of Owner Date
Address County State
Species State of Maturity Harvesting Date

Type and Amount of Additive Type and Capacity of Silo




TABLE L (continued)

SCORE CLASSIFICATION NUMERICAL CLASS
90-100 Excellent I
80-90 Good I
70-80 Fair III
below 70 Poor v

CLASS CHARACTERISTICS

Class 1.
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 @ pH which is in the desired range.

Class II.
Silage which has either (a) poor condition (advanced stage of maturity)
or (b) an unfavorable fermentation as indicated by off ve odors
(butyric acid, ammonie, caramelized, fishy) and/or a p® which is well
sbove the desired range.

Class III.
S8ilage which has both poor condition and an unfavorable fermentation.

Class IV. iy f
Silage which is moldy, musty or in advanced stages of putrefaction as
indicated by a high pH, ammonia odor and slimy condition. This type
of materiul is unfeedable and cannot justly be termed silage.

EVALUATION OF SILAGE DEFECTS

In slight to serious discrimination, the degree of seriocusness shall be
determined by the judge.

ADVANCE STAGE OF MATURITY: slight to serious discrimination.

HIGH pH; slight to serious discrimination (suggested cut - 2 points for
each 0.1 pHl unit sbove desired level.

HIGH OR LOW MOISTURE CONTENT: elight to serious discrimination.

COURSE CONDITION: slight discrimination.

FOREION MATERIAL: (weeds, stubble, etc.) slight to serious discrimination.
LACK OF GRAIN: (corn and scrghum) slight to serious discrimination.
OFFENSIVE ODOR: (Butyric acid, stench, sour, ammoaia, fishy) slight to
serious discrimination,

CARAMELIZED: serious discrimination.

MOLDY OR MUSTY: disqualification.

PUTREFACTION: disqualification,

Developed by Purdue University Lol
Agricultural Experiment Station July, 1956
Lafayette, Indiana
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