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VAEIA?10NS ACCORDING TO AGE,

SEASON, AND PERIOD OP LACTATION IN THE PRODUCTION OP

JEr-:SEY CO./S IN TENNIiSSEE.

INTRODUCTION.

Although, a great deal of work has "been done on this sub

ject elsewhere, it will "be v/orth while to learn just what varia

tions in the production of dairy cov/s in Tennessee result from

the influence of factors known to have an effect, complete records

for one year for 482 Tennessee Register of Eierit Jersey cows are

availa"ble in the Dairy Office, University of Tennessee for the com

pilation of the data. These records have "been used in arranging the

tables found in this work. The range of the production and the per

centage of fat of these cows is very wide. The individual cows show

considerable irregularities in production from month to month. The

aim of this work is to determine how closely these irregularities

follow the general laws that have been formulated according to the

variations observed at other places.

PLAN OP PROJECT,

A. Review of Literature on the Subject.

B. Arrangement of Data to Show

1. Influence of Age on production and Percentage of Fat.

2. "Variations according to Honth of Lactation.

3. Seasonal "Variations.

4. Influence of Season of Freshening.

C. Summary.
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SUIvIMAEY OP LITERATURE OH THE SUBJECT , ,

Effect of Advancing Age.

After th.8 review of the records of a large nuraher of Jersey

6

and Holstein cows, Eckles (/) makes the follov/ing statement:

'» A dairy cow on the average as a tv/o-year-old may be ex

pected to produce about 70 per cent; as a three-year-old around 80

par cent; and as a four-year-old about 90 par cent of the milk and

butter fat she v/ill produce when mature.''

The richness of the milk remains practically constant from

year to year, except that after the third milking period there is

a slow, gradual decline with advancing years."

In looking for the reasons for the increase in production with

the increase in age, Ragsdale at the University of Missouri has

made some very interesting observations. It is generally supposed

that the principal factor enabling a cow to produce more milk as a

five-year-old than as a two-year-old is that she is greater in size.
/

Ragsdale {^] has shown, after arranging a great deal of weight data,

that the increase of milk secretion with age follows the same course

as the increase of body weight with age, and that while milk secretion

and body weight follow the same course, they are largely independent

of each other.

Table I contains data presented to show that the growth of a dairy

cow follows the course of a monomolecular chemical reaction; that is,

the percentage decline in growth in weight with age is constant. These

are based on the weights of 14,600 Register of Merit Jersey cows.



TABLE I.
/

(^)

Age in No. of Cows Average
Years Included T/elght

No. of Cows

Included

Average

Production.

2.25

2.75
5.25

3.75

4.25

4.75
5.5

6.5

7.5

8.5

3155

1449
1523

1122

1171

916

1692

1235

965

621

808

836
872

888

916

930

938

945

952

957

2829

1261
1271

992

978

809

1487

1067

837

565

377

398
432

456

477

496

502

516

521

523

From Tatle I and Pig. I it can be seen that each 100 pounds

gain in body weight v;as accompanied by a gain of approximately 100

pounds in yearly butter fat production. Further, the rate of

growth decreased rapidly vdth increase in production. That is, the

number of pounds, of body weight gained and the number of pounds^of

butter fat prodmed in unit time decrease at a constant per cant of

themselves.

This decline in the rate of grov;th is supposed to be due to the

using of the growth " limiting substance." It seems to be used at a

constant ratio or per cent of itself. Considering the half year

periods given in Table I, the amount of the limiting substance at

each age is seen to be about 74 per cent of the amount of the sub

stance at the preceding age. The difference betv/een the wei^t at

the given age and at maturity is considered a measure of the substance.

In an attempt to determine v;hat part of the 100 pounds increase

in yearly production was due to the 100 pound gain in body wei^t^
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Figure 1. This figure shows the parallelism of

the changes in body weight and in fat production

with increasing age. (Table 1).

Fat Production,

lbs.

530

515

500

485

470

455

440

425

410

v395

380

365

2.25 2.75 3.25 3.75 4.25 4.75 5.25

Age in years.

6.25

Body weight,

lbs

Prodictioi of Iat

Eody VI

'

eight

/

/
/

955

940

925

910

895

880

865

850

835

820

805

7.25
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Ragsdala {j!) arranged the data in Tatles 2 and 3.

This question v/as ansv.-ered in a general way "by separating

the faotors of age and "body weight. The animals were classified

into age groups. Table 2, and into body weight groups. Table 3.

A study of Table 2 reveals that on the average only 20 pounds in

crease in production can be attributed to 100 pounds gain in weight,

80 per cent of the increase, therefore, must be due to other factors

accompanying increased maturity.

z-

Bagsdale has also shown (^) that from the age when milk secre

tion usvially begins ( 2 years) to the age when maximum body wei^t is

reached ( about 8 years) increase of milk secretion and increase of

body weight with age follov/ the same exponential course, which is the

course of a monomolecular reaction of chemistry. After lihis age, un

like body weight which remains practically constant, milk secretion

declines exponentially, that is the decline follows the course"of

decline of a monomolecular reaction.

GrOwen (^), working with records of Guernsey cattle, has come to

the same conclusion with regard to production. He adds, " The butter

fat percentage shows a slight but significant decline as the age of

the cov/ advances. This decline on the average amounts to three-tenths

of one percent in the ten years from two to twelve years of age."

1
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Effect of Advancing Lactation Period.

As to the variations according to the month of the lactation

period, it is a well known fact that the milk: flov/ rises for seme

time after calving. This is followed by a steady decline until

the animal goes dry, this decline becoming more rapid toward the end

of the period. The percentage of fat vmdergoes just the opposite

change.
J

Br«dy, Ragsdale, and Turner (/) regard milk secretion as a

chemical or physico-chemical process. Like other chemical reactions

the speed of milk secretion is within certain limits dependent on the

supply of substances entering the reaction^for example^ foodf^ on the

removal of the products of the reaction, for example the removal of

milk; and probably on certain catalyzers produced by the pregnant

uterus. Since milk secretion is a process of limited duration under

a plentiful food supply, there must be some factor other than food

whic^imits the process. If the limiting reaction is chemical in
nature then these authors believe that the decline of the speed of

milk secretion should be expressed by the formula of some chemical

reaction. The formula adopted by Ragsdale is as follows:

M Mt m;o e~^^ , where Mt ' milk production during any month t;

Mq " theoretical value of the milk flow at the time of parturitiorf'.

The remarkable correlation between the observed values and those

calculated by the formula is shown in Table 8. There is only a very

slight deviation in the first month and in the last month or two.

This latter deviation is fovmd to be due to gestation (Y). The results



 

for farrow cows, foiind in Table 4 accord almost perfectly v;ith

the formula.

It is a common belief of dairyman that gestation is an important

factor in the decline of milk secretion vdth the advance of the

lactation period. Brady, Ragsdale and Turner (/r) {^) attack this

question by dividing milk records into two grovps; a farrcv; group,

in which the cov/s v/ara not bred during the year under observation,

and a pregnant group, in which the animals were bred during the

third and fourth months after calving. The averages for these two

groups are presented in Table 4.

The results given show tl^t during the first five months of

lactation the farrov/ and the pregnant cows decline in milk produc

tion in a similar manner. After the fifth month and until the

end of the twelfth month of lactation the pregnant cows decrease in

milk flow more rapidly. With the ferrow cows each month's produc

tion after the second month was about 94.77 per cent of the preceding

month's production. The figures indicate that gestation is the cause

of a reduction of milk amounting to between 480 and 800 pounds dur

ing the latter part of the lactation period.

Seasonal Variations in Production.

Turning the cows to pasture in Qie spring generally causes an

s increase in both the yield of milk and its richness. After 2 to 4

weeks the percentage of fat falls to normal. The tendency is for cows
/6

to yield slightly poorer milk in sunmer than in mnter {^).

%



�

T
A
B
L
E
 
4
.

Th
.6

 
r
e
l
a
t
i
v
e
 D
e
c
l
i
n
e
 
o
f
 M
i
l
k
 S
e
c
r
e
t
i
o
n
 w
i
t
h
 t
h
e
 
A
d
v
a
n
c
e
 
o
f
 t
h
e
 P
e
r
i
o
d
 
o
f
 L
a
c
t
a
t
i
o
n
 o
f
 F
a
r
r
o
v
;
 a
n
d
 (
J
e
s
t
a
t
i
n
g

Go
ws
 (
 G

ue
rn

se
y 
Br

ee
d)

M
o
n
t
h
 
o
f

L
a
c
t
a
 t
i
o
n

F
a
r
r
o
w
 
C
o
w
s

•

G
e
s
t
a
t
i
n
g
 C
o
w
s
.

N
o
.
 
o
f
 
A
n
i
m
a
l
s

Y
i
e
l
d
 
p
e
r

O
b
s
e
r
v
e
d

M
O
.
 

C
a
l
c
u
l
a
t
e
d

N
o
.
 
o
f
 
A
n
i
r
a
a
1
s

Y
i
e
l
d
 
p
e
r
 
M
o
n
t
h

l
b
s
.

l
b
s
.

l
b
s
.

2
9
2
0

1
0
5
2

1
0
4
9

3
7
3

1
0
5
2

3
9
1
2

9
9
8

9
9
4

3
7
4

9
8
3

4
9
2
3

9
3
8

9
4
2

3
7
3

9
1
1

5
9
1
4

8
7
9

8
7
4

3
7
2

8
6
2

6
9
1
7

8
3
3

8
4
6

3
7
2

8
1
9

7
9
1
2

7
9
2

•
8
0
2

3
7
4

7
7
6

8
9
0
4

7
5
2

7
6
0

3
7
1

7
2
8

9
9
0
5

7
1
5

7
2
0

3
6
9

6
7
9

1
0

9
0
6

6
7
6

6
8
2

3
6
9

6
1
8

1
1
1
2

8
5
2

6
5
3

6
5
0

6
1
7

6
4
1

6
1
3

3
5
8

2
8
3

5
3
8

4
6
9



10

B - Influence of Age on Production and Percentage of Fat.

On the follovang pages v/ill be found data compiled from

the records of 482 Tennessee Register of Merit - Jersey Cows.

In order to study the changes in prediction wi th increasing age,

the cows were grouped in age classes rangii^ from senior yearling

to 13 year-old.

Table 5 shews the average yearly production according to age.

On account of the small number of cows considered, many irregularities

occur in a curve drawn to ^ve a graphic representation of the trend

of production. But in general the results conform very closely to the

statement made by Eckles which tos quoted above. It will be noted

that a large increase was made in the twelfth year, but since the num

ber of cows is so small, that is not considered significant. The per

centage of fat declined veiy slov/ly with increasing age.

/
y/eights for these cows, were not available. Ragsdale (^) has shown

that about 20 per cent of the increased production with advancing age

may be attributed to Ihe increase in body weight. It seems that a large

part of the rgaining 80 per cent could be accounted for by assuming

that the cows ability to consume and digest feed is fixed, increasing

only as the body size increases, and that the nutrients vhich, in the

young cow, are divided between milk production and tissue growth, in

the mature aovr are all available for milk production. In order to pro

duce 1 lb. gain in a grovdng animal something like 1 lb. of protein and

7 lbs. of carbohydrates are necessary. Allowiig 40 percent of this for

maintenance, about .6 lb. of protein and 4.2 lbs of carbohydrates vould

be available for milk production, were the animal not growing.



 

\

TABLE 5.

Figures Ccsmpiled fran Records of 485 Register of Merit
Jersey Cows in Tennessee.

Age of Cows # Milk # Pat fo Fat No of Cows.

I

Sr. Yearling 6125.5 353.52 5.77 34
Jr. 2 - yr. 6376.3 358.83 5.63 67

Sr. 2 - yr. 7004.7 404.20 5.77 30
Jr. 3 - yr. 7027.6 399.68 5.69 38
Sr. 3 - yr. 7675.6 427.65 5.57 32
Jr. 4 - yr. 7779.8 444.23 5.71 59
Sr. 4 - yr. 8414.0 457.08 5.43 21
Jr. 5 - yr. 7983.0 435.74 5.46 34
Sr. 5 - yr. 8438.3 467.87 5.54 30
Jr. 6 - yr. 8096.7 460.11 5.68 20
Sr. 6 - yr. 9181.0 491.45 5.35 12
Jr. 7 - yr. 8559.5 458.29 5.35 24
Sr. 7 - yr. 8428.0 > 463.72 5.50 16
Jr. 8 - yr. 8320.0 459.16 5.52 17
Sr. 8 - yr. 8316.2 460.58 5.54 10
9 - yr. 8782.0 481.17 5.50 16
10 - yr. 8454.3 454.78 5.40 13
11 - yr. 8732.8 478.85 5.48 8
12 - yr. 10662.0 588.76 5.22 3

13 - yr. 9329.6 508.87 5.45 3

Av. of All 7693.0 428.62 5.57 -

TABLE 6.

Variation in Monthly Production and Per Cent of Fat Accord-
to Month of Lactation Period. ( Average of All )

Month Daily Milk
Yield

#Milk #Pat Av. per cent fat.

1. 28.0 559 ( 20 da) 28.23 5.04

2. 28.4 851 44.07 5.17
3. 27.2 815 43.00 5.28

4. 25.4 762 41.72 5.47
5. 23,6 709 39.52 5.57

6. 21.7 650 37.40 5.63
7. 21.1 633 35.99 5.68
8. 19.6 589 34.03 5.77
9. 18.4 551 32.30 5.86
10. 16.8 504 28.17 5.91
11. 15.1 452 26.79 5.92

12. 15.1 451 26.44 5.86
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That amount of nutrients would produce enough milk to yield

from .5 to .75 Ih. of fat. That is, 1he food v/hich the young cow

uses for making 100 Ihs. gain in v/eight v;ould enable her to pro-

due 50 to 75 lbs. more fat •when mature.

Yariations According to the Month of Lactation.

In arrangirig the data to determine the •variations during

the lactation period, the cows were divided into twelve groups

according to •the mcnth in which they freshened and the average

monthly production of each groi?) was calculated. In •this manner

the three factors, period of lactation, time of year^or season.

and the time of frediening could be studied once;.

From Table 6 it will be seen that when the average of all the

cows was considered the production of milk and butter fat reached

the highest mark during the second month of Ihe lactation period,

gradually declining thereafter. The percentage of fet rose very

steadily fron 5.04 the first month to 5.86 the twelfth. This is in

accord with 1he generalizations made heretofore.

Seasonal Variation.

From Table 9 it can be seen that the season has a rather narked

effect upon the yield and especially ipon the per cent of fat. Ko

matter when Ihe cow freshened, the production was always increased

at the coming of ̂ ring, the average reaching a maximum in May and a

minimum in January or February. The reverse was true vdth the per

centage of fat. It v;as higiest in winter and lowest in summer. The

variation was large enough to be significant. The accompanying figures

plotted from data of cows freshening at different times of •the year all

show uniform waves corresponding to certain seasons of the year.
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Table 15.

Comparison of the Production and Age of Tennessee

Register of Merit Jerseys with Those of Jerseys from the

United States as a Whole.

//

Time of

Fresh.

482 Tennessee Jerseys 2SO6 U.S. Jerseys (jlO)

Av. Production

Jan.

Feb.
Mar.

Apr.
May
June
July
Aug.
Sept,
Oct.
Nov.

Dec.

459.44
431.47
421.69
420.28

383.74
417.03
407.27
406.67
416.97

416.35
433.31
418.96

Average 428.62

. u' 

Age Av. Production Age

5.42 470.15 4.32

5.14 471.13 4.55

5.23 472.80 4.28

4.70 462.61 4.22

4.16 468.97 4.27

4.90 472.92 4.57

4.86 489.97 4.25

5.35 462.08 4.21

4.45 472.35 3.97

5.54 481.28 4.34

5.46 479.40 4.26

5.00 477.11 4.62

4.93 473.89 4.32

yfS
St
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Review of Tables 5 to 15.

The material contained in these tables was com-

- piled from the records of the 482 Register of Merit

Tennessee Jerseys Used in this work.

For Table 5 the cows were arranged according to

age. The junior four-year old was the largest class.

The production increased very uniformly up to the age

of five years. The average production of the youngest

class was 75 pounds less than that of the entire

number.

Table 6 shows the variations of production and

per cent of fat as the lactation period advances.

The highest point was reached in the second month.

There was a steady decline thereafter. The per cent

of fat climbed steadily from the first to the eleventh

month. The total change was 0.88 per cent. This tended

to equalize the decrease in the milk flow. The milk

flow had decreased nearly 50 per cent by the eleventh

month. Because of the increase in the percentage of

fat, the production of fat decreased only 38 per cent

during the same time.

Tables 7 and 13 also give the variations according

to the month of the lactation period, but the cows

are classified as to the month in which they fresh

ened. Table 7 and Figure 5 show the trend of produc-
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tion. Note that in every case there was a distinct

rise in that part of the curve which corresponded to

the months of March, April, and May, Table 13 and

Figure 4 show the same thing for the percentage of

fat. But this time the rise comes not in the spring^

but in September and October,

Tables 10, 11, and 12 deal with the influence of

the season or the month of the year. As far as pro

duction is concerned,May is the highest month. This

considers the average of all. Ordinarily the cow's

highest production comes in the second month of her

lactation period. But the cows in the groups fresh

ening in January, February, March, and April have

their greatest yield in May, As to the test of the

milk, Jui^r was the lowest month with June, August

and May almost as low.

Table 8 shows how the decline in milk yield fol

lows Ragsdal^s formula.

Table 14 is a summary taken from Tables 7 and 13,

It gives the average production and the per cent of

fat of the groups freshening at different times, Jan

uary is seen to lead. May is at the bottom.

In Table 15 can be seen a comparison of the yield

and age of Tennessee Jerseys freshening in the various

months and those of the United States at large . With

the larger number of cows both production end age are

more uniform. The Tennessee cows are older on the

average than the other group.
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Influence of Time of Freshening.

Table 14 is especially interesting. It will be

noticed that those cows freshening in January produced

on the average 75 potinds more fat during the year than

those freshening in May. There was a very gradual decline

with the groups freshening during the intervening months.

The increase in the months following May was perceptible,

yet not so uniform. The variations in the percentage of

fat seemed to follow no definite rule.

The most significant effect produced by the time of

freshening is to be seen in the variations of the percent

age of fat from month to month of the lactation period.

The plotted curves for the milk and fat yields are affected

to a lesser extent. These effects can be seen in Tables 7

and 13 and in Figures 4 and 5.

Considering all the cows, the average percentage of fat

rose very gradually from the first to the twelfth month

of the lactation period. But when any particular group

was considered, for instance the group freshening in Jan

uary, the percentage of fat did not rise uniformly from the

first to the twelfth month. A typical curve of any group

is not like the curve of any other group. None of the curves

follows the curve representing the average of all, so

marked are the superimposed seasonal variations.
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Hinton and Arnold (K5)^working with the 1921 register

of merit records of Jersey cows (2906 in number ) from

all parts of the United States^find little difference

between the average production of cov/s freshening in the

various months of the year. . The trend of the per

cent of fat of any group of these cows is almost identical

with that of the corresponding group of Tennessee Jerseys.
Yet
the production was very uniform. A part of their results

is given in table 15. It thus becomes desirable to learn

the causes of the marked variations exhibited by classes

of Tennessee Jerseys,

It was decided to calculate the mean age of the twelve

groups. The age question proved to be a very important

factor, among the Tenessee Jerseys the mean age of the

January group was 5.42 years, while that of the May group

was only 4.16 years. According to the standard of the Amer

ican Jersey Cattle Club, a cow should increase her yearly

production by one-tenth of a pound of fat for every day

that her age exceeds 2 years until she is five years of

age. Using these figures as a basis in correcting the

average yearly production for the age , the differences

are not so large, and because of their irregularity,

they lose their significance.

Thus it would seem that in these particular records

itfiiari' I Tifi
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the production was hardly affected by the time of fresh

ening. But the fact remains that the trend of the percent

age of fat with advancing lactation is distinctly influ

enced by the month in which the cow freshens.

SUMMARY.

^year-old cows were found to produce obott 75 per

centj 3-year-olda about 85 per cent; and 4-year-olds about

95 per cent of the butter fat that ̂s.j^rftctuc-e.cL Cowi.
The percentage of fat declined slowly with increasing

age.

The yield of milk and fat of individuals, as well as

the average of all, decreased gradually at first and more

rapidly later from the second to the twelfth month of the

lactation period. The percentage of fat increased slowly

but uniformly from the first to the twelfth month of the

lactation period.

Considering the average of all^ production was higher

in summer.than in winter. The opposite was true of the

percentage of fat.

Tennessee cows freshening in January produced on the

average 75 pounds more fat than those freshening in May.

But^when allowance was made for their greater age^the dif

ference was not great. The variations of the percentage of

fat from month to month of the lactation period are of a

different type for cows freshening at different times of

the year. The change from, one type to the other is

gradual and xiniform.
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