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Studies on Automatization of Dairy Cattle Farming
I. Development of Automatic System for Diagnosis of Pregnancy and Diseases

Yong-jun Kim', Il-jeoung Yu, Byung-sung Han*, Kil-to Chong*,
Dong-won Kim** and Myoung-soon Kim***
College of Veterinary Medicine, *School of Electrical Engineering,
**Department of Industrial Engineering, Chonbuk National University, Chonju 561-756, Korea
***Dept. of Biclogy, Woosok University, Wanju, 565-701, Korea

ABSTRACT : These studies were performed to provide some basic informations for de-
veloping an automatic system in dairy farming cattle in order that the farmers may easily
and automatically detect the maintenance of pregnancy and the fact of abortion of the preg-
nant cows and also to find out the diseased animals with fever. As a method of automatical
detection of the maintenance of pregnancy or the fact of abortion, weighing the pregnant
cows was conducted from one month-pregnancy to the term using a digital balance. From
the first to the 3rd month of pregnancy the body weight of dairy cows was slowly increased
(less than 2% per month), then, relatively high increase (3.4%~4.3% per month) from the
fourth to the seventh month followed by decrease (3.3%) in the 8th month and very low in-
crease (0.8~0.9%) from the 9th month to the term were shown, resulting in increase of 128.8
kg (25.05%) of body weight to be compared with the first weight. More than 10% increase
of body weight to be compared with the first month-weight was denoted from the fifth month
of pregnancy and more than 20% increase from the 7th or the 8th month of pregnancy as
well, cosequently it was presumed that detection of the maintenance of pregnancy is possible
from the 4th or the 5th month of pregnancy. It was possible to diagnose a cow aborted at the
6th month by continual weighing the cow from the 1st month of pregnancy. The calved cows
showed considerably higher decrease of body weight even in the third week after parturition
(p<0.01)to be compared with the body weight near to the term (81.8~102.0 kg, 14-16% de-
crease). During the same period of 8months, the pregnant cows gained 127.4 kg (24.78% in-
crease), whereas the non-pregnant cows gained 33.0 kg (0.71% increase) to be compared
with the first weight showing considerably higher increase of body weight gain in the preg-
nant cows than the non-pregnant cows (p<0.01). The statistics of body temperatures of dairy
cattle were collected from three clinics including the Teaching Hospital of Chonbuk Univ-
ersity and the diseases were classified simply by the major symptoms manifested, denoting
the highest temperature in respiratory disease (39.8°C) and the lowest in alimentary disease
(39.6°C). These informations of body temperatures were expected to be of value for early and
automatical detection of the diseased animals with fever when automaiic machinery would be
established. The results of periodic weighing the body weight of pregnant cows while milking
were also expected to be of great use for the farmers to detect the maintenance of pregnancy
and the fact of abortion when the automatic system is established in the near future.

Key word : automatization of dairy cattle farming, weighing body weight, maintenance of preg-
nancy, diseased animal with fever
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Table 1. Changes of body weight of the pregnant dairy cows throughout the pregnancy among different groups of

pregnant period (unit: kg)
Mean body weight during pregnancy
Weighing No. of Rate of
cows month* B.W.
started . gain
at (Range of 1 2 3 4 5 6 7 8 9 near to** gamed (%)
B.W.) (Rate of increase compared to the first weight, %) term
Imonth- 5 5142 5252 5284 5564 5728 5944 6164 6292 641.6 643.0 1288 (25.05)
pregnancy (454-558) (2.14) (2.76) (8.21) (11.39) (15.59) (19.88) (22.36) (24.78) (25.05)
2months- 5 526.2 5400 561.2 5716 5908 6158 634.6 633.8 6366 1104 (20.98)
pregnancy (435-621) (2.62) (6.65) (8.63) (12.28) (17.03) (20.60) (20.45) (20.98)
3months- 2 4910 5005 519.0 5415 5535 566.0 583.0 585.0 94.0 (19.14)
pregnancy (476-506) (1.93) (5.70) (10.29) (12.73) (15.27) (18.74) (19.14)

B.W.: Body Weight.
*: The value was obtained at the beginning of the month and each month stands for the period passed.
**: From 5 to 10 days before parturition.

Table 2. Rate of gaining body weight of dairy cows during pregnancy between different body weight groups weighed

at one month-pregnancy (unit: kg)
Body weight No. of  Rate of Mean body weight during pregnancy
at Imonth- cows body weight month
pregnancy gain near to*
(Range) (%) 1 2 3 4 5 6 7 8 9 term
430-490 5 4523 4602 469.4 4878 5042 5248 5476 5658 5708 5754
(435-490) A (175) (1.99) (3.92) (3.36) (4.09) (4.34) (3.32) (0.88) (0.80)
B (3.78) (7.85) (11.47) (16.03) (21.07) (25.09) (26.19) (27.22)
530-590 5 548.6 557.8 568.7 5922 6054 621.0 6428 6590 663.0 669.2
(530-583) A (1.68) (1.94) (4.15) (2.22) (2.58) (3.51) (2.52) (0.61) (0.94)
B (3.65) (7.95) (10.35) (13.19) (17.17) (20.12) (20.85) (21.98)

A: Rate compared to the weight of the former month.
B: Rate compared to the weight of the first month-pregnancy.
*: 5 to 10 days before parturition.
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Table 3. Difference of body weight of dairy cows before and after parturition
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(unit: kg)

Mean body weight

Groups I\i(:)'w:f Near to** One week after parturiton 3 weeks after parturiton
parturition B.W. Decrement (%) B.W. Decrement (%)
I 5 574.0+21.0° 507.4+15.5" 66.6 (11.60) 492.2+14.7" 81.8 (14.25)
II 5 (545-590)
629.8+23.31° 561.0415.6" 68.8 (10.92) 527.8424.6° 102.0(16.19)
(607-667)

B.W: Body Weight, Mean+ SD.
*: 5 to 10 days before parturition, Mean+ SD.

**. Different superscripts denote significant differences within rows(p<0.01).

Table 4. Comparison of gaining body weight between pregnant and non-pregnant dairy cows during the same period

(Mean+SD) (unit: kg)
Mean Body Weight
Dairy No. of Parit Period Y £ fi.r\lzld Rate of gain
COWS COWS y 1st month 8th month g (%)
(Range) (Range) (Range)
Pregnant 5 12 8 months 5142+54.6™ 641.6+524%  127.4+18.8° (24.78)
Non-pregnant 3 1 8 months (454-558) (590-714) (96-160)
466.7+55.4™  499.7+63.5  330+13.2° 0.71)
(427-530) (461-573) (18-43)

®: Different superscripts denote significant differences within rows(p<0.01).
*: Different superscripts denote significant differences within columns(p<0.05).
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Table 5. Body temperature of dairy cows associated with different diseases

Diseases
Clinics Respiratory disease ~ Alimentary disease Puerperal infection Mastitis Skeletal disease
No. of AT (°C) No.of AT ("C) No.of AT ((C) No.of AT ("C) No.of AT (°C)
cattle (Range) cattle (Range) cattle  (Range) cattle (Range) cattle  (Range)
A 25 39.5 22 38.4 - - 9 39.1 10 38.9
(38.8-40.5) (35.4-39.6) (38.2-40.4) (36.2-40.3)
B 12 39.6 26 389 9 394 5 395 6 39.5
(39.1-40.0) (37.7-40.2) (38.5-41.3) (39.2-40.4) (38.6-41.2)
C 15 40.2 16 38.6 11 39.6 12 39.3 - -
(39.2-41.2) (36.0-39.8) (38.6-41.0) (38.0-40.1)
Total 52 39.8 64 38.6 20 39.5 26 393 16 39.2
(38.8-41.2) (35.4-40.2) (38.5-41.3) (38.0-40.4) (36.2-41.2)

AT: Average Temperature.
A: Teaching Hospital, Chonbuk National University.
B,C: Local private clinic.
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