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LING NAAM AGRICULTURAL REVIEW.

The agricultural work of Canton Christian College was inaugurated
in 1907 when the first agriculturist was appointed to the college .staﬂ.
The work grew steadily from small beginnings until 1921 when it was
greatly enlarged in scope by a liberal appropriation from the Kwangtung
Government. In the fall of 1921 the College of Agriculture was effected.
The work is now organized in four divisions: Education, Extension,
Industries, Research and Experiments; and five departments: Agngul.tural
Manufacturing, Agronomy, Animal Husbandry, Horticulture and Sericul-
ture.

In the past the research work in agriculture carried on at Canton
Christian College was published in bulletin or book form or in such
publications as the Philippine Journal of Science, Journal of Dairy Science,
Journal of Heredity and the Lingnaam Magazine (Chinese). Hereafter
such work will be published in the Review. It is also urged that others
in the Orient who are doing work related to agriculture will contribute
papers for publication. :

In the beginning the Review will be published twice a year only.
Later, when there are more workers in the field, it may be advisable to
change it to a quarterly or monthly publication.

1

THE WATER BUFFALO FOR DAIRY PURPOSES*
C. O. LEevINE

Professor of Animal Hushandry

Canton Christian College, Canton, China.
(Received for publication, June 1, 1922.)
HISTORY OF THE WATER BUFFALO.

The original home of the water buffalo (Bubalus bubalis Lyd. )
is not definitely known. Credit for the first domestication of this class of
bovine is probably due to the people of northern India where today the
undomesticated form still exists, although in small numbers.

At an eaily date the water buffalo was domesticated and had
reached what is now southern and southwestern China. Chinese
literature refers to it as having been used as a draft animal and as a source
of beef for centuries by the farmers of southern China.

PRESENT DISTRIBUTION

Today the water buffalo, as a domesticated animal, is common in
practically all of India, Siam, Malay States, Indo-China, southern
China as far north as Shanghai, the Philippine and Hawaiian Islands and
other islands of the Pacific Ocean. From the Hawaiian group they have
been imported into Brazil in South America. At an early date, as early
as 600 A.D., according to some writers, they reached southern Europe,
where to-day, in Italy, they may be found plowing the small fields of the
Neapolitan farmers. Great numbers are kept on the bottom land of the
Danube, the Theiss, and the Drave in Austria and Hungary, and in Italy
on the plains lying to the north and east of Naples. Indian dairy breeds
have been introduced into Trinidad, where they are used as draft animals
and are both worked and milked by Hindu coolies (1). No attempt
has ever been made to introduce them into the United States.

Wild buffaloes are still to be found in India, in the grassy jungles
along the large rivers of that land, and in the open, marshy prairies. The
finest specimens are in Assam and Burma, and in the Straits Settlements,
Java, Ceylon, Sumatra and Borneo (1). A wild form, different from the
Asiatic species, exists in parts of Africa.

®Part of the data in this paper has been published in various journals and bulletins
(See reference 4 at the close of this paper).
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GENERAL DESCRIPTION

When compared in size with other classes of animals in the bovx.nc
group, the water buffalo is a relatively large animal. The average size
for mature animals of the beef-draft type, which is the type common in
China and in the islands of the Pacific, is between 800 and 1,400 pounds.
In height, they vary from 46 to 50 inches at the withers. The' dairy
breeds of northern and central India, especially those in the region of
Delhi in the Bombay presidency, are much larger in size (2). A herd of
thirty cows of this breed in Kowloon, near Victoria, Hongkong, whxch
were studied by the writer in 1918, and again in 1921, varied in .henght
from 56 to 60 inches at the withers. The weight of this breed is con-
siderable more than that of the beef-draft type common in China.
Animals in ordinary flesh, in which condition there is very l|t§le fat on
the body, weigh from 1,500 to 1,800 pounds. Other minor dairy breeds
of India are the Jafferabad, from the west, and Deccani and Nagpur
breeds from the central part of India (2). .

In color, the water buffaloes are dark grey, or almost black, with
now and then white markings on their face and legs. Pure white albxr'ms
are sometimes seen, especially in parts of Tonkin province in Indo-China
and on the Island of Hainan, in which regions they are in special favor
because of their supposed immunity to rinderpest.

The skin of the water buffalo, like that of the pig, has prgctically
no sweat glands. For this reason the buffalo likes to wallow in mud
or water on a hot day and thereby it gets its name, water buffalo. The
mature animal has very little hair on its body. The sides, back and
thighs of the animal are almost bare of hair. The shoulders and knees
have the most hair, where it is about 2 to 3 inches long, The buffalo
calves are born with a rather heavy coat of long, rather soft dark hair all
over the body, which gradually disappears after one year of age is reached
and is replaced by shorter and coarser hair, thinly destributed over the
body. The horns of the buffalo are characteristic, although they vary in
size and shape with different breeds. In general, those of the beef-draft
type are long, thick and triangular at the base, fairly sharp at the tip, with
distinct grooves on the upper surface. They are directed out, back and
somewhat upward from the head, and curve inward at the tips. The
length of the horns, measured on the outside of the curve, is usually about
2 feet, although they may vary from 12 inches to 4 feet or more. The
movements of the water buffalo are slow and unwieldy, similar to that of
the elephant.

The udders of both the beef-draft type of China and dairy breeds
of India are rather small, but well shaped, with well developed teats that
are somewhat constricted at their attachment to the udder. The animals
have a wide back and loin, with short legs and a large barrel. The body
of the Chinese buffalo, as a rule, is short and compact, and well built for
draft purposes. The croup is decidedly sloping. They fatten readily
and buffalo beef from young animals is similar in quality to that of the Bos
taurus or Bos Indicus, although it is darker in color.

LEVINE : WATER BUFFALO.]
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Fig. 1. Delhi (Indian) buffalo cow and calf one da
Hongkong. Samples of milk from this herd a

report that in India these cows give as much

y old. Owned by Indian dairy in
veraged 11.00 per cent butter fat. British authorities

as 40 and 50 pounds milk a day.

Photo by C. O. Levine.

Fig. 2. Buffalo cow No. 52 in Canton Christian College dairy.
record for 322-days of 2,639.36 pounds milk testing 11.16 per cent butter fat and a total of

294.89 pounds butter fat,

(JHS Y

PLATE 1.

This cow has a production

Photo by C. 0. Levine.
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E Fig. 3. Delhi (Indian) dairy buffalo bull, Hongkong. Photo by C. O. Levine.
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Fig. 4. Native buffalo bull (No. 96), used in Canton Christian College dairy.
Photo by C. O, Levine.
PLATE 2,
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There are a2 number of striking differences in the Delhi dairy breed
of buffalo from India, and the beef-draft type of China mentioned above.
The horns of the Delhi breed rise from the head in an upward and back-
ward direction and then curl over the head like the horns of a ram
and for this reason, in the Philippine Islands, they are called ram’s
horn buffaloes. The body is lean and angular. The teats are well
placed and of rather large size. They have a very large frontal bone in
the head and small, wall eyes. Although rather fierce looking on account
of their large horns, prominent forehead and glassy eyes, the Delhi
buffaloes are very docile and easily managed. The beef-draft type of
southern China, on the other hand, while easily managed by the natives of
that land, dislike strangers, especially Europeans, who on first acquaintance
find them difficult to manage.

USES

The principal use of the water buffalo in China and the Pacific
Islands is for draft purposes. Surplus animals, or animals too old for good
use in the fields, are fattened and slaughtered for beef.

They possess great strength, although they are not fast in getting
over the ground when compared with draft horses. It was found by
Gandencio Evaristo (3) at the College of Agriculture, Los Banos, FPhilip-
pine Islands, that in fairly light soil and on a rainy or cloudy day, a
buffalo could plow 5,000 to 7,000 square meters.

For uplands, where water is not available close at hand, the buffalo
is of little use on sunny hot days except where work is limited to the eatly
morning or late afternoon. This is because it is unable to stand the heat
of midday without being kept constantly cooled with water on its body
surface.

In India, where the religion of the natives largely prohibits the use
of the flesh of animals for food, the buffalo is used for draft and dairy
purposes only. When used for draft purposes, they are used singly,
single-tandem, or two are yoked together and driven in the way which
oxen are generally used. As a rule, in China only one buffalo is used on
a plow. The plows cut a furrow slice from six to eight inches wide and
two to five inches deep.

THE CHINESE DRAFT WATER BUFFALO AS A DAIRY ANIMAL

No dairy breed of water buffaloes has yet been developed in China.
This is probably due to the fact that the Chinese did not consider milk
from animals of any special value as human food until the advent of the
Europeans in China. It is strange that this opinion should have generally
prevailed, for the Tibetans on the west and the Mongolians on the north
have, since ancient times, been users of dairy products in the form
of milk, butter and cheese, made from cow’s, goat’s, yak’s or mare’s milk.
It is only during the present generation that the Chinese have begun to use
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milk to any extent and its use today is confined chiefly to the regions
where the Chinese have come in contact with Europeans and western .3
ideas.

The fact that the milk of the Chinese buffalo cow is very rich in !
fat and is palatable, has been known in a general way for many years, but it
| is only some sixteen years ago that the first water buffalo dairy was started
: in Canton. In some villages of Kwangtung the buffalo has been used for
‘ dairy purposes for possibly one hundred years.

STUDY OF THE WATER BUFFALO AT CANTON CHRISTIAN COLLEGE

During the past six years considerable data in regard to the Chinese
water buffalo as a dairy animal has been collected by the writer while on the
agricultural staff of the Canton Christian College. Some of this data has
been published in various journals and bulletins (4).

EXPLANATION OF MILK ANALYSIS AND RECORDS

DR T M

The tables which follow give the analysis of milk and the production S | 3
records of cows for which we have records for entire lactation periods. e — ) : 3 g N ; é

Butter fat analyses were made twice a month. The Babcock Fig. 5. Dairy buffalo cows of Canton Christian College are used for draft purposes when ; —
method of testing for fat was used. The morning and evening milk was dry. Photo by C. 0. Levine : v l
tested separately. The average of the two tests was taken as the average - 0. . ; J—
test for the month. At the beginning of these studies the milk for twenty- & /
four hours was weighed twice a month. The average amount of milk for % —

s the two weighings was taken as the average daily production for the ¥
% month. During the past three years, which represent two-thirds of the

work reported here, each cow’s milk was weighed at each milking. The ¥
: average of 12 days’ milk each month was taken as the daily production . _
L | for the month.

The total solids (consisting of the fat, sugar, proteins and ash),
were found by evaporating a weighed sample of milk in a steam bath until
by the weight became constant. The ash was determined by heating in a
i crucible over a gas flame until the weight became constant. The protein
were determined by the Kjeldahl method as described by Hawk in his
A Practical Physiological Chemistry, fourth edition, pages 410 and 483. The

sugar was found by subtracting the sum of the ash, protein and fat from
the total solids. The percentages in each case were found by dividing the
5 weight of the final product by the weight of the sample of milk analyzed.
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During most of the period when these data were collected the
buffalo cows were fed a grain mixture consisting of 7 parts rice bran, 4
parts wheat bran, 3 parts broken rice and 2 parts of ground peanut cake.
Each cow was fed daily 4 pounds of this mixed feed for each 5 pounds
of milk given daily. The cows were fed twice a day. About 14 ounces

|

Fig. 6.

. Buffalo bull at work plowing rice field. Chinese buffaloes are muscular and well
{ built for draft purposes, but are very slow in getting over the ground. Photo by C. O. Levine
PLATE 3.
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of salt mixed with the grain was fed daily to the cows. In addition, once
a week, the cows were allowed to eat salt freely. Enough water was
mixed with the concentrates at each feeding to make a thick mash. The
cows were fed all they could consume four to five times a day of a mixture
of green cut grasses, which amounted to 60 to 100 pounds a day per cow.

PRODUCTION RECORDS

Table 1 brings out a number of important facts about the milking
qualities of the water buffalo in China. The average per cent of fat for
the 23 cows for which records throughout 25 complete lactation periods
are available, is 11.05. This is similar to result obtained by E. R. Dovey
(5), with buffalo milk in the Philippine Islands. The average amount of
milk produced for 25 lactations was 1,934.53 pounds. The highest
record of 2,922.40 pounds was made by cow 56. The average amount
of fat was 213.77 pounds, the highest being 325.53 pounds for cow 54.
Another important fact brought out in these records, as shown in table 1,
is the long lactation periods of the buffaloes. A a rule, the cows in the
college herd are milked for 8 to 11 months, the length of time, in most
cases, depending on how soon after freshening they are bred. They are
usually bred two to three months after freshening.  When fresh, they give
from 5 to 15 pounds a day, which amount gradually diminishes throughout
the lactation period.

The production capacity of the cows recorded in this paper is
striking when we consider the fact that the cows were ordinary village

cows of the beef-draft type, whose ancestors had never been used for
dairy purposes.
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TasLe No. 1.—Analysis of milk, length of lactation period, amount

of milk, amount of fat and percentage of f
at Canton Christian College.

Cow LAcTATION
NUMBER PERIOD

days

) 244
4 332
51 330
52 344
52 322
53 278
54 365
55 252
56 353
57 251
58 365
60 273
62 339
63 325
69 310
71 348
76 305
76 359
77 365
79 355
83 365
85 234
92 230
95 365
102 365

Averages 319

ToTAL
MILK
pounds

1077.60
1345.10
2838.70
1978.34
2639.36
1934.60
2660.30
1883.70
2922.40
1578.00
2329.20
1849.60
1510.00
2448.80
1504.60
2071.70
1221.80
1818.51
1924.30
2148.49
2204.00
2074.63
1366.42
1550.31
1482.31

1934.53

TorAL
FAT
pounds

123.87
170.18
279.18
219.63
294.89
211.96
325.53
226.37
287.03
164.90
253.29
201.57
160.34
279.03
149.38
228.11
139.90
206.57
189.93
228.23
233.03
235.17
126.18
195.62
183.68

213.77

at of Chinese water buffalo milk

AVERAGE
FAT
per cent

11.44
12.65

9.83
11.11
11.16
10.90
12.23
12.02

9.87
10.45
10.87
10.79
12.62
11.03

9.93
11.45
11.61
11.36

9.87
10.62
10.60
11.33

9.22
12.61
12.39

11.05*

*The average percent of fat was secured by dividing 213.77 by 1934.58.

Ro s R4
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TasLE 2.—Complete analyses of buffalo milk:
analysed were herd samples taken from twelve cow

in November, 1917.

The samples

s in the college dairy

The milking in the morning was begun at four,
and in the afternoon at two o’ clock.

Pro- TorAaL
SAMPLE NUMBER FaT AsH s SuGAR Bocibe WATER
Der cent | .per cent | per cent | per cent per cent | per cent
1. Morning milk| 11.00 0.94 6.04 4.00 | 21.98 | 77.02
2. Afternoon milk | 12.80 0.90 6.10 357 123.37 |:76.55
3. Afternoon milk| 13.00 0.71 5.71 3.32 | 22.74 | 76.98
4. Afternoon milk | 13.63 0.74 5.94 3.57 | 2392 | 77.08
5. Afternoon milk | 12.10 0.90 6.14 303 | RER] | 11.04
6. Afternoon milk | 14.00 0.92 6.42 3./8 12524 | 74.79
7. Morning milk| 11.50 0.95 5.80 340 2898 | .77.05
8. Morning milk | 12.00 0.94 6.00 3.60 | 22.54 | 77.45
9. Morning milk | 12.34 1.04 6.28 3.71 12810 | 76 63
10. Morning milk | 12.20 0.77 5.90 4.23 | 23.02 | 76.98
Average ......... 12.46 0.89 6.03 3.74 23.29 | 76.89
European cow’s
pi cElasingy } 3.69 0.73 3.63 4.88 | 12.83 | 87.17

As seen by table 2, the milk contains more than three times as
much fat, a great deal more protein and sugar and somewhat more ash
and accordingly the total solids are nearly double those of European cows’

milk.

Tables 3 to 27 show in detail the monthly production of individua

COws.

Cow No. 83 (Table 23) has the highest monthly milk record of

381.92 pounds for March, 1921.

Cow 54 (Table 9) has the highest

monthly butter fat record, having produced 37.93 pounds in October,
1918. Cow 102 (Table 27) has the highest record of butter fat percent-

age in any one month.

cent fat.

In February, 1921, her milk averaged 17.00 per

In most cases there is a steady increase in percentage of fat from
the beginning to the end of the lactation period.

8 to 10 per cent fat for the first month and gradually increase to 15 to
17 per cent for the last month of lactation.

Tables 28 and 29 show the variation, by months, of butter fat

content and milk produced.
graphically this variation.

Many cows begin with

ly butter fat percentages and milk production for 25 lactations.

Charts 1 and 2, (following table 29) show

In these charts curves show the average month-

Curves

for lactations that varied considerably from the average are also shown.
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OF THE DELHI (INDIAN) DAIRY BUFFALO
MILK

ANALYSIS AND PRODUCTION

In the region of Hongkong there are a number of Delhi dairy
water buffalo herds owned and managed by Indians. Dr. Adam Gibson,
formerly the Colonial Veterinarian of Hongkong and milk inspector for
that territory, has informed the writer that the percentage of fat in the milk
of this breed is similar to that of the Chinese water buffalo. According to
British authorities in India, cows of this breed in India commonly give
from 30 to 50 pounds of milk a day (3).

In January, 1919, the writer visited an Indian water buffalo dairy
in Kowloon, which at that time had a total of twenty cows giving milk.
In July, 1921, the writer again visited the herd and made a composite
analysis of the milk and found it to contain 11.00 per cent butter fat. The
average milk production for the twenty cows was 15 pounds. Some of the
cows had recently freshened, while others were in the seventh and eighth
month of lactation. The feed at that time consisted of dry rice straw for
roughage, and for concentrates they received a small amount of cooked
broken rice and wheat bran. The cows were crowded into a dark, damp,
poorly ventilated and dirty barn. With proper care, and the addition of
succulent feed in the ration, the production of this herd could no doubt

be greatly increased.

CHARACTERISTICS OF BUFFALO MILK OTHER THAN THAT SHOWN BY
ANALYSIS

Water buffalo milk is pure white in color. Butter made from the
milk is also pure white. It is wholesome and very palatable. Students
and teachers (both European and Chinese) at the Canton Christian
College prefer water buffalo to European cow’s milk. On account of its
having a high per cent of solids, it has a richer flavor, and European cow’s
milk testing 4 per cent fat seems thin and watery after drinking buffalo

milk.

DISEASES

Among water buffaloes, as well as among the cattle of the Orient,
probably the most common disease is a contagious disease known as rinder-
pest. ‘The disease is somewhat like the chronic form of hog cholera, in
that it is usually accompanied with fever and causes lesions in the inner
lining of the intestines, but it is not always as fatal as is cholera among hogs.
A new method of immunizing with anti-rinderpest vaccine has fortunately
been developed by the veterinarians in the Bureau of Agriculture of the
Philippine Islands which renders the animals immune to the disease for
two years or longer.

Tick fever, commonly known in the United States as Texas fever,
after the region in which it is most common in the United States, is pre-
valent in South China. The disease is fatal to cattle imported from tick-

1.°% Levine: The Water Buffalo for Dairy Purposes 9
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TUBERCULOSIS
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OBJECTIONS TO THE WATER BUFFALOES FOR DAIRY PURPOSES

One of the chief reasons why so few buffalo cows are used for
dairy purposes in China is no doubt because of the fact that they give but
little milk, and that, while it contains about three and one-half times as
much fat and nearly twice as much total solids as does European milk, it
usually sells for the same price as the latter. However, as soon as the
public knows the value of buffalo milk, it should command a much higher
price than at present. The fact that cows, which have not been especially
bred for milk production, but simply selected from among ordinary
buffalo herds, produce as much as 10 pounds of milk a day for several
months, suggests the possibility of individuals giving a much larger amount
of milk, when selection for increased production has been carried out for
a few generations.

In warm weather, buffalo cows need a bath twice a day in order to
keep at their best. It is the custom for them to be driven for about one-
half hour each day to canals or ponds, which are not always clean, for
this wetting. To overcome this objection, tanks might be constructed in
which clean water could be kept for their bath, or they might be wet twice
a day by pouring clean water over them with buckets or with a hose where

water pressure can be secured.

THE FUTURE OF THE WATER BUFFALO IN DAIRYING

In India the buffalo is the chief source of milk where it is not only
competing with good native breeds of the ‘‘ humped’’ variety of cattle
but also with modern breeds of European dairy cattle.

There is a strong prejudice among Europeans in certain parts of
India against the use of buffalo milk because of the unsanitary methods
under which it is frequently produced. In parts of India, the buffalo is a
scavenger, subsisting largely on not only the refuse of the kitchen, but also
on horse dung, and even on human waste. Naturally the flavor of milk
produced from such feed has an uninviting odor and flavor. With the
education of the village farmers in better feeding methods, this condition
will no doubt be improved.

It is the opinion of the writer that the water buffalo should become
an important dairy animal in the southern half of China as well as an
important source of butter for the four hundred million people of this vast
country. Unlike the Indians, the Chinese have not been users of milk in

the past, but are rapidly taking to the use of this beverage through the
example set by Europeans. With intelligent selection and breeding among

the beef-draft buffaloes of China it should be possible to develop within
a few generations a dairy breed of high producing ability.

1.1 Levine: The Water Buffalo for Dairy Purposes 11

TABLE 3.~ Production of cow No. 2
Freshened January 29, 1917
Lactation period ended September 30, 1917

7 Miik per DAY ToTALMILK BUTTER FAT ToTAL FaT
: pounds pounds per cent pouni;lr &
;c;t);:::y .......... 7.50 14.90 11.09 1.66
February ... 5.00 140.00 11.10 15.54
o 3.80 117.80 10.10 11.89
Aprl ... 6.10 183.00 12.34 22.58
My ... ...... 4.10 127.10 11.08 14.08
June ............ 5.00 150.00 11.02 16.53
July oo 4.70 145.70 11.48 16.73
A ....... 3.50 108.50 12.37 13.42
September . ... ... 3.00 90.00 12.72 11.44
Total number of days in lactation i
Total pounds milk. y ....... REE Y .p.ermd TEUEE e H
TR B B0t . . .. .. «veoveoeennnnnn g
Average percentage butter fat............ ........ 1%% 2(7)

TABLE 4. —Production of cow No. 4
Freshened January 2, 1917
Lactation period ended November 30, 1917

MiLk PER DAY TorALMIiLK BuTTER FAT ToTAL FAT

MoNTH e o
nas pounds per cent u
I, 4.60 133.40 12.60 Iféngzj
February ........ 4.63 134.40 13.50 18.14
... 5.60 173.60 12.79 22.55
... 4.60 138.00 12.59 17.37
NG 4.40 136.40 12.40 17.96
R 4.00 120.00 12.80 15.36
- hueeaa 3.50 108.50 13.79 14.97
L TR 3.00 93.00 11.16 10.38
September ...... 3.80 114.00 12.50 14.25
October.. . ....... 3.83 118.80 12.70 15.09
November ....... 2.50 75.00 11.12 8.34
Total number of days in lactation period ......... g )
L S RN 1,3 e
T poundebutter fat. ...c.cco0vvvveencess. A e '1;3. 1
Average percentage butter fat........................ .. 12%8
Average daily milk production in pounds........... : e 4.02
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TABLE 5.— Production of cow No. 51
Freshened July 4, 1918
Lactation period ended May 30, 1919

MiILk PER DAY ToraL MiLK BUTTER FAT TOTAL FAT

MonTH pounds pounds per cent pounds
11T B AR N 11.20 304.4 8.90 27.03
AN . . 11.60 359.6 9.12 32.80
September ....... 11.80 354.0 9.50 33.65
October ......... 10.20 316.2 9.71 30.70
November ....... 9.00 276.0 10.40 28.71
December . ..... 8.20 254.2 10.12 25.72
Janueey. .. ...... 7.80 241.8 10.14 24.52
February ........ 7.50 210.0 10.16 21.34
NEREEN ... ... 6.50 201.5 10.13 20.42
T R 6.20 186.0 10.10 18.70
R sy 4.35 135.0 10.00 13.50
Total number of days in lactation period ............. ... 330
Total pounds milk .....coovereerneeiaceinciecannn. 2,838.70
Total pounds butter fat ..... ...oceeereeecenneeeanne. 279.18
Average percentage butter fat . ........ . oiiie ceeen 9.83
Average daily milk production in pounds ... ...........e 10.21

TABLE 6.— Production of cow No. 52 Lactation 1

Freshened June 1, 1920
Lactation period ended May 11, 1921

MILK PER DAY ToTAL MILK BUTTER FAT ToTAL FAT

MonTh pounds pounds per cent pounds
¢ T AN L 7.25 217.50 8.56 13.62
FUE - v . - 033 227.00 8.88 20.16
August .......... 6.33 196.20 10.02 19.66
September........ 6.36 190.80 10.44 19.92
October . ........ 6.14 190.30 1172 22.30
November ....... 5.20 155.70 10.60 16.97
December ....... 5.60 172.36 11.87 21).46
January.......... 5.30 164.30 12.43 20.42
February ....... , 6.40 178.08 12.49 22.24
MR . .......: 4.30 133.30 13.09 17.45
Vo R 4.30 129.90 13.83 17.97
IR s 7.40 22.90 15.11 3.46
Total number of days in lactation period .. cooosesisinns 344
Total pounds milk .....ococorrnrneanacnneenneneen: 1,978.34
Total pounds butter fat... ........cooeovereeneeeeeees 219.63
Average percentage butter fat . .........iiiieeeens 11.11
Average daily milk production in pounds .......cce00ennen 5.79
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TABLE 7. Production of cow No. 52 Lactation 2
Freshened July 9, 1921
Lactation period ended May 27, 1922
Mownts MILK PER DAY ToTAL MILK BUTTER FAT TOTAL FAT
Talk [)ozm(i'_f pounds per cent pounds
Augu;t ........... 12.57 276.50 9.12 25.22
- te; oot 12.10 375.10 9.46 35.48
September....... 10.20 306.00 10.81 33.08
Qctober......... 8.09 242.00 10.55 25.53
Deat it Se e wie be 7.28 218.40 9.38 20.51
_]anUary ....... 8.60 266.60 10.70 28.53
sk 7 8‘1 243.10 13.29 3233
Mot Yo w0 051 8.0/~ 225.96 12.60 28.47
P R Tl 9. ]1 2.}0. 80 12.76 30.22
¥ b ‘5.8/ li(),]U 14.70 25.89
........... 2.35 72.80 13.13 9.56
Total number of days in lactati 11
:I‘mal Duiihe milkfg'rs' m ' ‘.u.t‘a.tl.()'n' 'p'c.rmd ................ 322
lotal pounds butter fat. . . i S 5 3 ............... i
AVCTHEC percentage butter fat.......... ............ 2“)‘11.21&9
verage daily milk production in pounds. . ... ..... 8'2?
TABLE 8.— Production of cow No. 53
Freshened October 28, 1918
Lactation period ended July 31, 1919
MoNTH NIIL;( PE{I; DAY ToTAL MILK BUTTER FAT TOTAL FAT
ounds pounds 1
;j)ctobetr) .......... 12.6 50.5 l)(l’rOL;nlt M;‘”;{
November ........ 10.1 303.0 10.53 31.90
o 9.6 303.8 10.51 31.94
lfcbruar).; ......... ;5 6 272.8 10.63 28.99
ol SRECEERE _.() 221.2 11.41 25.24
At vee. 7.3 226.3 10.54 23.85
5 (5) 5 195.0 10.46 20.40
May ..ol 5.6 179.0 10.33 18.49
T ... 3.0 90.0 12.75 11.48
Y 5o 5k eieie uis 3.0 93.0 14.38 13.37
Total number of days in lactati i
Total pounds milk.}.‘. m ‘.i?t.d.“.().n. ??de ................ ; o
Total pounds butter fat........ . ... . Tt e
Avcrage percentage butter fat........ .. .......... 2:(1)8?
verage daily milk production in pounds. ... 7.17
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TABLE 9. — Production of cow No. 54

Freshened September 20, 1918
Lactation period ended September 20, 1919

MiLk PER DAY ToraLrMmiLk BuTTeErR FAT TOTAL FAT

Monrs pounds pounds per cent pounds
September........ 10.8 108.0 10.64 11.49
October ......... 11:3 350.3 10.83 37.93
November . ...... 11.1 333.0 11.43 36.07
December........ 9.5 294.5 11.66 34.34
January...... .... 9.2 285.2 12.32 35.13
February ........ 8.5 235.2 12.45 29.25
March .......... 8.2 254.4 12.55 31.93
Aol ... ... 7.1 213.0 11.88 25.30
May ..... ...... 6.7 201.5 13.00 26.20
June ... .. ...... 4.5 135.0 13.83 18.68
July ... 4.0 124.0 14.60 18.10
August .......... 3.1 96.2 14.38 13.83
September. . . ... .. 1.5 30.0 17.50 5.25
Total number of days in lactation period ... .......... 365
Total pounds milk. .......oviivomereneieiiienennn. 2,660.39
Total pounds butter fat. .......ccovniieiiinnerneeennen. 325.53
Average percentage butter fat. . ...... ... .. ... 1%%3

Average daily milk production in pounds................

TAaBLE 10. — Production of cow No. 55
Freshened September 20, 1918
Lactation period ended May 30, 1919

MIiLK PER DAY ToTALMILK BUTTER FAT

MoNTH

pounds pounds per cent
September ...... 10.3 103.0 10.89
October.......... 10.0 310.0 10.93
November ....... 9.3 279.0 11.40
December.. .. 8.8 272.8 12.36
January.......... 8.1 251.1 12.21
February ........ 8.2 210.5 12.44
March .......... 5.8 179.8 12.55
April . ........... 5.6 168.0 12.51
May............. 3.6 109.5 13.75
Total number of days in lactation period ......... ......
Total pounds milk....... et e ot 4 a1 e € B8 e 16 41 et i i 01
Total pounds butter fat. .. St s s s sieie et it w415 st s el
Average percentage butter fat..................... e

Average daily milk production in pounds................

TOTAL FAT

pounds

11.22
33.88
31.81
33.72
30.91
26.18
28,57
21.02
15.06

e R e R
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TABLE 11.—Production of cow Ny, 56
Freshened September 1, 1920
Lactation period ended A ugust 19, 1921
MonTn MII})K PE/R DAY ToTAL MILK BUTTER FAT ToTAL FAT
ounds Dpounds D t d.
%mre{)nber ....... 13.30 399.0 ”8(;) 130;1 n9;
Qetober ... 10.50 311.6 8.13 25.34
Dece:ber ...... 9.80 294.0 8.90 26.16
4t €T & i 9.40 291.4 10.66 31.07
st AT 8.18 250.5 10.12 25.35
Mard;iry ........ 8.54 236.3 8.70 20.56
A | ot 7.39 239.3 11.00 27.33
AT 7.55 226.5 11.30 25.59
T et enices 7.43 230.3 10.90 25.10
Tt e oA 6.55 196.5 10.94 21.49
BRI 5.39 167.1 9.60 16.04
gust........... 2.35 79.9 12.73 10.17
Total number of days in lactati 1
Total pounds milk . " IC .d.l.o.n. Pe“Od B 2 922323
Total pounds butter far ... .. T TTtitttterees ’287.03
Average percentage butter fat . ... ... .. .......... 9.87
Average daily milk production in pounds . .. . .... 7.55

TaBLE 12. Production of cow No. 57
Freshened May 25, 1919

Lactation perisd ended January 31, 1920

Monta  MILK PER DAY ToTAL MILK ButrTer FAT ToTAL FAT

pounds pounds er ce
May........... .. 7.93 47.6 . 8 5:’:
June ... 17 9.75 292.5 7.49
July ... 8.75 271.3 9.22
August ... ... 8.00 248.0 9.04
September . ... ... 6.36 191.0 11.64
October . ... ... 4.30 133.3 12.71
November . ... 5.00 150.0 12.80
December . ... .. 4.38 135.8 12.73
January, .. 3.5 108.5 14.60

I'otal number of days in lactation period
Total pounds milk . .......
Total pounds butter fat... ...

Average percentage butter fat ... .. ... .
Average daily milk production in poun'(is. .............

pounds

4.07
21.91
25.01
22.42
22.23

PEPTRN R 5D
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TABLE 13.—Production of cow No. 58

Freshened June 1, 1920
Lactation period ended May 30, 1921

MiLk PER DAY TotaL MIiLK BUTTER FAT TOTAL FAT

MonTH pounds pounds per cent pounds
UNE .« v ee e v e 5.00 150.0 11.90 17.85
]]uly ............ 8.35 258.9 10.1‘3 26.3§
August........... 7.50 232.5 10.27 23.87
September ....... 7.57 222:1 10.41 23.64
October ......... 6.84 212.0 10.79 22.87
November ...... 6.18 185.5 11.32 21.00
December . ..... 5.60 173.6 1].52 20.00
January... ...... 5.25 162.8 11.35 18.48
February ........ 6.42 179.8 10.62 19.10
March ....... ... 6.76 209.6 10.88 22.80
BB G iiviensnss 6.04 181.2 10.54 19.09
May............ 5.04 156.2 11.66 18.21
Total number of days in lactation period ............ A 93€2>(S)
Totalpoufds milk v .. veevierorors vnorosonocesnnns 2,;%3.29
Total poundsbutter fat ..... ..ceveetcecccnecesoonns 16'87
Average percentage butter fat . .............. ... ... o
Average daily milk production in pounds ... ............ 6.3

TABLE 14.— Production of cow No. 60
Freshened December 1, 1918
Lactation period ended August 30, 1919

MiLk Per DAY ToraL MiLk BuTTeErR FAT ToOTAL FAT

MonTs pounds pounds per cent pounds
December ....... 10.1 312.0 10.40 32,48
January.......... 10.9 310.0 10.92 33.85
February ....... 8.8 274.4 1%.27 30.93
March ......... 7.8 241.8 10.69 25.85
April. .. . ..., 6.0 180.0 10.17 18.30
17 | S 6.5 2015 10.00 20.15
JRE oo oais i e 4.4 135.0 11.61 15.68
JOIy s e 3.2 99.2 13.33 13.22
August .......... 2.8 83.7 13.28 11.11
Total number of days in lactation period .. .............. 273
Total pounds milk .........ccoviiieeiinniiiiiiienn. 1,837.60
Totmlbpoundobutter fat... ........cc00viecreseseness 201.57
Average percentage butter fat ............ ... 0 00t 10.97
Average daily milk production inpounds ................ 6.73

R e T e
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TABLE 15. — Production of cow Ny. 62
Freshened May 20, 1920
Records here began June 1, 1920. and continue for 365 days

Mirine MiLk PER DAY TorALMILK BUTTER FAT ToTAL FAT
Dounds pounds per cent pounds
June ............ 2.62 78.5 11.46 9.00
Nl . :3.65 113.2 11.48 12.99
{\ugust .......... 3.00 93.0 11.33 10.54
September .. . .. . .. 5.36 160.8 12.79 20.56
October.. ... ... .. 4.96 153.8 13.70 21.07
November.. ..... 4.19 125.7 13.09 16.45
December . ...... 4.90 151.9 12.23 18.57
January ....... 4.89 151.7 12:22 18.54
February.... . . . . 5.18 145.0 12.26 17:32
Marph .......... 5.24 162.4 13.70 22.24
Apnl ............ 3.77 113.2 12.82 14.51
May ...... ..... 2.03 60.8 14.06 8.55
Total number of days of lactation represented i
Total pounds milk. . ........ .. . D ........ ntable :::: 1 51038(51
Total pounds butter fat ’190.34
Average Percentage butter fat.................. ... .. . 12.62
Average daily milk production in pounds....... ... ... . 4..14

TABLE 16. — Production of cow No. 63
Freshened December 10, 1918
Lactation period ended October 31, 1919

MoxNTH MILK PER DAY TorAaL mILK BurTer FAT ToTAL FAT

Pounds pounds per cent pounds
December . ... ... 9.6 201.6 10.52 21.21
January...... .. .. 10.1 313.1 10.37 32.46
February ...... .. 10.2 285.6 10.48 29.94
Ma(ch .......... 9.7 300.7 10.43 31.36
April.......... .. 8.8 264.0 10.68 28.20
May ............ 9.5 294.5 11.14 32.81
June . ... .. 6.0 180.0 12.05 21.69
L 7.1 220.1 12.87 28.33
August . . . . 4.9 151.9 13.56 21.60
September.. ... . .. 4.5 135.0 13.70 18.50
October.. ... . .. .. 3.3 102.3 13.61 13.93
Total number of days in lactation period . ... ..
Total pounds milk. . ........... p 24483§(5)
Total pounds butter fat........ ... 1~ '279.03
Averagze percentage butter fat.......... . .. .. . . ... . . . 11:03

Average daily milk production in pounds
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‘ TABLE 17.— Production of cow No. 69 FABLE 19.— Production of cow No. 76 Lactation 1
| Freshened January 7, 1921 Freshened October 31. 1919
i . . : 7 ) y ’
| E : Lactation period ended November 13, 1921 , Lactetion seriod sided Dt 31. 1090
|8 MiLk PER DAY ToTALMILK BUTTER FAT OTAL FAT
" Monra poziza's 3§ pounds per cent pounds MonTH M“‘; P“}DAY TOTAL({MILK Burrer FAT ToTAL FAT /
' 9 ipnd pounds per cent pounds
! January.......... 10.30 247.4 8.69 21.4 N by /
It February ........ 8.01 224.4 8.42 18.89 Deeebe: Z g 51 216.5 9.00 19.49
| March .......... 7.62 236.2 822; %gz; Jaswars, 7" 680 :;g 5 lul)gz 51.91 ;
il Apt.......... 5.74 172.2 9. 3 Feb e m > - g .39 7
A M 5.25 162.8 9.60 15.63 ! February ... 3.93 110.2 12.72 14.02 %
I o, $83 s 1043 1505 ; - R i a e 3.55 110.2 12.72 13.73 &
‘ LR 3.67 112.8 11.49 12.96 Mgy T 3.63 109.0 12.60 13.56 ; —
| uly . 3.67 & n 80 | May ... 3.50 108.6 12.50 13.56
| i : 57 9.57 | June .. .. ... oo 361 108.5 12.50 :
i September........ 2.35 ggf{ }2 A i July 225 s 18 133? .
(I Octhter ......... 1.26 39. . 5 W WY ............ : ! : :
i N 34 5.0 16.95 85 | Al 1.90 58.9 13.72 8.08
....... . : : 4 Total aumsh fd 2 il !
Total number of days in lactation period ..........o0uen 318 , Total pou”dir:]”kays in lactation period ............ . i 305 f
{ : ’rota] pounds milk. ................................. 1,{2‘;.28 To[al pou“ds buncr f-a; .................................. 1,%%%38 T’
}:otal pounds butter lEat. g’ Fles siiasasapR e e 9.93 ‘ Qveragc percentage butter fat ... ........... 11.45 /—
i verage percentage butter fat. . ...... . i e e ‘ veraze dail . R P O TP 1. .
i : Average daily milk production in pounds................ 4.80 : ze daily milk production in pounds ... ............ 3.91 /
‘ f TABLE 18.—Production of cow No. 71 | FABLE 20. ‘/)7‘0//11(#0)1 of cow No. 76 Lactation 2 N
| Freshened October 14, 1920 i Freshened November 30, 1920
A : Lactation period ended September 27, 1921 Lactation period ended November 24, 1921 L
il ‘ MiLk PER DAY ToTALMILK BuTTER FAT 'TOTAL FAT 3 Misiern MiLK PER DAY TOTAL MiLk B T
MoNTH e % sosinds per cent pounds ‘* sy ek p”ECl:mFAT (;)I:n[;i JFAT o
October . ........ 10.91 185.5 5 2 17.12 : December ..... .. 9.80 303.8 10.48 31
November . ... ... 8.50 255.0 9.33 23.80 January...... .. .. 7.66 237.5 10.73 31.8¢
December........ 8.54 264.7 9.91 26.23 February ......... 6.93 194.0 10.55 20.47 —
S ... 7.40 229.1 12.20 27.95 *March ........... 6.50 201.5 11.44 23.05
¥ebwiary 939 206.9 10.82 22.39 April...... .l 6.07 188. 1 11.18 21.03 .
March .......... 6.87 213.0 10.68 22.65 May............. 5.50 170.5 11.33 19.32
e 6.58 187.8 12.30 23.10 O, 4.52 135.6 11.70 15.87 "
May v 156.6 11.33 17.74 July ...l .. 3.96 122.8 11.24 13,80
_]unc ........... 4.78 143.3 13.19 18.90 AUEUS( .......... 3.00 9[5 1169 1069
3 3.05 94.6 10.78 10.20 September . . ..... 2.50 75.9 12.83 9.74
A 2.50 77.5 14.55 11.28 October . ... .... 2.30 70.7 16.13 11.40 —_—
September ...... 1.90 57.7 11.70 6.75 i  November ... .. 1.1I 26.7 14.53 3.88 |
Total number of days in lactation period ......... ...... 348 ; Total number of days in lactation period ......... 359 L
il Total pounds milk. ... ..coovmvenrorneeiiaieeanenee. 2,071.70 ! Total pounds milk ........ .. .......... e 1.818.51 ‘
Total pounds butter fat. ... ...... ....ooennn. EEREEER 228.11 ; Total pounds butter fat... ...... ...~ '206.57 v
| Average percentage butter fat............. .00 - 11.01 4 Average percentage butter fat ...... ... ... ... . .. ... .. . 11.36 i
z ‘ Average daily milk production in pounds................ 6.00 ‘; Average daily milk production in pounds ................ 5.07 7
\ 1: e
E i /
{ ‘
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TABLE 21. — Production of cow No. 77
Freshened November 25, 1920
Lactation period ended November 24, 1921

y T
MiILK PER DAY ToTALMILK BuTTerR FAT TOTAL FA

Mot pounds pounds per cent pza;m;i?:
December........ 9.57 296.8 9. %2 19.44
January..... PRI | % 1) 2511 ;.41 18.46
February ........ 7.84 219.5 4 e
MR . ....0..0, 8.30 2573 9.08 18'93
Aol .......... 6.37 191.1 9. o 17.41
1 N 5.62 174.3 9.9 15.00
o 4.56 136.8 10.97 15.00
N 3.26 101.1 13.39 1154
August .......... 2.80 87.7 }}2 gz 041
September........ 2.70 81.5 3.58 9.85
October ......... 2.30 725 }2.44 b. o
November . ...... 2.28 54.6 . : A i
Total number of days of lactation represented in table. ... . R
Total pounds milk. ,189_93
Total pounds butter fat. . ........oou i ienaeeens o
Average percentage butter fat, . ...... ... ... . oan ¥1e

Average daily milk production in pounds................

TaBLE 22.— Production of cow No. 79
Freshened December 1, 1920
Lactation period ended November 20, 1921 i
MiLk Per DAY ToraLmiLk  BUTTER FAT TOTAL FAT

MonTH pounds pounds per cent p;;ng(;
December........ 11.74 363.9 9.04 30. 4
January.......... 9.65 299.2 10.34 24.3.2
February ........ 9. ISZ) %Zg E; 13‘;3 27:45
%arrﬁh """"" gﬁss 205.5 10.68 21@;
R 190.6 10.56 :17.2.]2
R 4.90 147.0 10.97 l6.12
R 4.19 129.9 11.80 15.33
Al . ..... 3.43 106.3 i % %; 13.01
September ...... 2.78 89.3 e oy
October R 69.4 15.8 3.80
November .. ... .. 24.1 15.78 T
Total number of days in lactation period ......... ...... s
Total pounds milk....... i g
Total pounds butter fat... . A A P i
Average percentage butter fat.._ ........................ gy
Average daily milk production in pounds................

AR i b
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TABLE 23.—Production of cow No. 83
Freshened February 14, 1921
Lactation period ended March 31, 1922

Y — MiLk PER DAY ToTAL MILK BurTer FAT TOTAL FAT
Dounds Dounds per cent pounds
February ........ 13.04 182.6 8.55 15.79
March ...... ... 12.32 381.9 8.28 31.62
April............ 10.0% 302.4 9.22 27.88
May ........... 8.44 261.6 10.31 26.99
June....... swns LoBT 221.2 10.41 23.03
JOW veinsnisosas 5.41 167.6 11.45 19.19
August .......... 4.84 149.9 11.17 16.74
{eptember........ 4.13 124.2 12.68 15.75
October.......... 3.79 117.5 13.50 15.86
November . ..... 3.75 112.5 12.37 13.92
December . ... .. 3.11 96.6 11.98 11.55
January. .. ... 1.85 57.3 13.42 6.25
February ..., ... 2.05 28.7 13.00 3.71
Total number of days of lactation represented in table. .. .. 365
Total pounds milk ... ............. . . . " 2,204.00
Total pounds butter fat ..... . ... .. 70T 228.28
Average percentage butter fat ..... ... ... . . " 10.35
Average daily milk production in pounds ... ............ 6.04

TABLE 24. — Production of cow No. 85
Freshened May 30, 1921
Lactation period ended April 30, 1922

MiLk <
Mowra PER DAY ToTAL MILK BUTTER FAT ToraL FAT

pounds pounds per cent pounds
JANE. & sicsio 5558 e 12.11 363.3 899 32.66
July ........... 10.32 319.9 10.45 33.43
August .......... 8.06 249.9 10.31 25.76
September . ...... 8.80 264.0 11.01 29.07
October . ....... 5.32 164.9 11.33 18.68
November . ... .. 5.21 156.3 12.80 20.01
December . ...... 5.12 158.7 11.74 18 63
January.......... 4.16 129.0 12.95 16.70
February ......... 3.6 99.7 14.00 13.96
March.,......... 3.07 95.2 14.73 14.02
April............ 2.46 73.8 16.60 12.25
Total number of days in lactation period .............. .. 334

Total pounds milk

................................. 2,074.70
Total pounds butter fat... ... ... ... .07 235.47
Average percentage butter BOE. saien i b st aiae e : 11.34
Average daily milk production in pounds ........... ... . 6.21
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‘T ABLE 25.— Production of cow No. 92
Freshened September 12, 1921
Lactation period ended April 22, 1922

MiLk PER DAY TOTALMILK BUTTER FAT TOTAL FAT

MonTH pounds pounds per cent pounds
September........ 10.50 183.9 9.49 17.45
QOectober ......... 10.87 333.1 8.95 29.81
November ....... 7.90 237.0 10.23 24.28
December ....... 8.17 253.3 10.00 25.33
Janusey. ... ...... 7.07 219.1 6.65 14.57
February ........ 2.30 66.2 10.00 6.62
L R 1.56 48.3 10.01 4.83
RBEH 5 s i o sl s 1.15 25.3 13.00 3.29
Total number of days in lactation period .........covens 230
Total pounds Milk. . ..ccvvvvniosoannenceanrnreanenees 1,366.42
Total pounds butter fat. ........coovveeeoenes PR 126.18
Average percentage butter fat. . ... ... ..oiiiieiiii e 9.22
Average daily milk production in pounds................ 5.69

TABLE 26.—Production of cow No. 95
Freshened October 1, 1920
Lactation period ended November 19, 1921

MILK PER DAY TOTALMILK  BUTTER FAT TOoTAL FAT

MonTH pounds /)0107/1'5 per cent /v/un//j
October ......... B2 221.7 10.70 23:72
November ....... 5.20 156.0 12.34 19.25
December........ 4.82 149.4 12.68 18.95
January.......... 335 103.9 12.80 13.29
February ........ 5.04 141.1 12.35 17.43
L A 5.40 167.4 11.45 19.17
e < vv i 4.42 132.6 13.46 17.84
RN 4.06 125.9 10.36 13.05
L R 3.74 112.2 13.98 15.69
L R R 3.41 105.0 15.21 15.98
TR .., . 2.57 79.7 15.65 12.47
September ... .. 1.82 56.4 15.59 8.79
Total number of days of lactation represented in table.. .. .. 365
Total pounds milk. ... ..coccoeeerornenranananeenenees 1,550.31
Total pounds butter fat. ... .......ooverurenoee oo 195.62
Average percentage butter fat.. ... ... ....coeieeeen ¥ 12.61
Average daily milk production in pou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>