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Associations between Rumen fluid, Milk Quality, Physical Appearance,

Reproductive Index and Low pH of Rumen in Selective Dairy Farms

Ismael Yuradeen® and Kamchai Kidsin?

Abstract

Subacute ruminal acidosis (SARA) in ruminants is a condition in which the ruminal fluid
pH is less than 5.5, the initial stage leading to acute ruminal acidosis. It causes the animal to
show clinical signs from mild symptoms to death, therefore being able to detect herds at risk
of SARA quickly will reduce the loss. This study aimed to determine the associations between
the low pH of rumen and some characteristics include ruminal fluid, milk quality, physical
appearance and reproductive index of dairy cows. If any of the latter three characteristics
would be applied by farmers to monitor and detect cows at risk of SARA. This cross-sectional
study was performed in 20 cows from 4 dairy farms in Chumphon province. The study found
6 SARA at-risk cows (30%) with a ruminal fluid pH < 5.8 and 14 normal cows with a ruminal
fluid pH > 5.8. The Mann Whitney U test showed statistically different only in the time of
floatation and sedimentation of rumen fluid between 2 groups of cows (W=16; P-value=0.03).
This study failed to identify any individual cow’s characteristics that farmer can use to monitor
or detect SARA at-risk cows. However, the need to urge farmers to be aware and learn to
prevent the potential loss from SARA. Further study to identify simple tool to detect SARA at-

risk cows should be encouraged.
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Table 1. Descriptive statistics of selected characteristics of rumen fluid, milk quality, physical appearance,

reproductive index in dairy cows in Chumphon Province. (n = 20)

Study variables Median Min Max Range IQR

Rumen fluid

Floatation/Sedimentation time (min) 9.50 4.00 15.00 11.00 10.00
Methylene blue time (min) 5.50 4.00 10.00 6.00 3.00
Protozoa score 5.00 2.00 7.00 5.00 1.00
Milk quality

Milk fat (%) 3.69 1.58 7.75 6.17 1.73
Milk protein (%) 295 2.58 3.52 0.94 0.25
Milk lactose (%) 4.36 3.81 5.20 1.39 0.34
Total solid (%) 12.00 10.18 14.60 4.42 1.79
Somatic cell counts (cell/ml) 780000.00 21000.00 3963000.00 3942000.00 899000.00
Milk fat protein ratio 1.25 0.45 3.00 2.56 0.53
Physical Appearance

Body Condition Score 2.50 2.50 3.50 1.00 0.50
Locomotion score 2.00 1.00 3.00 2.00 1.00
Feaces score 2.00 1.00 3.00 2.00 1.00

Reproductive index

Day in milk (day) 110.00 41.00 625.00 584.00 175.00
Calving to 1% service (day) 84.50 41.00 481.00 440.00 153.50
Calving to conceptus (day) 178.00 87.00 708.00 621.00 159.00
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Table 2. Descriptive statistics and P-value from the test for different in selected characteristics of rumen fluid, milk

quality, physical appearance, reproductive index in SARA risk and normal dairy cows in Chumphon Province. (n = 20)

Study variables SARA risk cows (n=6) Normal cows (n=14) P-value

Median IQR Median IQR

Rumen fluid

Floatation/Sedimentation time (min) 15.00 0.00 6.00 10.00 0.03*
Methylene blue time (min) 9.00 5.00 5.00 1.00 0.18
Protozoa score 4.50 1.00 5.00 2.00 0.82
Milk quality

Milk fat (%) 3.65 0.71 3.77 1.97 0.76
Milk protein (%) 2.90 0.11 3.00 0.21 0.36
Milk lactose (%) 4.31 0.15 4.44 0.29 0.36
Total solid (%) 11.73 0.80 12.03 2.49 0.57
Somatic cell counts (cell/ml) 768000.00 899000.00 862000.00 1134500.00 0.99
Milk fat protein ratio 1.26 0.32 1.24 0.61 0.51

Physical Appearance

Body Condition Score 2.50 0.00 3.00 0.50 0.23
Locomotion score 2.00 1.00 1.50 1.00 0.67
Feces score 1.00 1.00 2.00 1.00 0.12

Reproductive index

Day in milk (day) 91.00 115.00 148.00 208.00 0.60
Calving to 1% service (day) 89.00 131.00 84.50 167.00 0.17
Calving to conceptus (day) 192.50 96.00 167.00 165.00 0.84

* Statistically significant difference with P-value<0.05 from Mann Whitney U test
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A1ANUIN 1

The table details of the dairy herds data and the mean of the different in selected characteristics of the variables

studied in associations to SARA of all study cows by farm, in Chumphon Province.

Variable data studied Farms

Dairy herds data

Number of cows on the farms studied 12 28 34 38
Number of cows at risk SARA/Cows studied 1/4 1/4 0/4 4*/8
Concentrate and roughage ratio 41:59 60:40 52:48** 41:59
Dry matter intake assessment enough none enough none
Period of concentrate & roughage (morning) (min.) 0 0 0 150
Period of concentrate & roughage (evening) (min.) 0 0 0 150
Period of morning & evening meal (hrs.) 8.50 7.50 9 9
Cow comfort a4 4 3 3
Ammonia smell 0 0 0 3
Farm milk fat / protein ratio 1.38 1.38 1.42 1.11
Farm SCC (*1000) (cell/ml) a17 364 515 940

Individual cow data (n = 20)

Rumen fluid

Rumen pH 6.14 6.63 6.67 597
Floatation/sedimentation (min) 8.00 7.55 6.00 14.25
Methylene blue (min) 6.00 5.80 5.75 7.25
Protozoa score 4.50 5.00 4.10 4.60
Milk quality
Milk fat (%) 4.16 4.14 4.27 3.20
Milk protein (%) 3.01 2.99 3.00 2.88
Milk lactose (%) 4.75 4.84 4.73 4.45
Milk fat / protein ratio 1.21 1.63 1.59 1.06
Total solid (%) 11.89 12.54 12.76 10.87
SCC (*1000) (cel/ml) 1,334 660 347 1,297

Physical Appearance

Body Condition Score 2.60 3.10 2.90 2.60
Locomotion score 1.00 1.50 1.80 1.90
Feces score 2.00 2.00 1.00 1.60

Reproductive index

Day in milk (day) 107.50 362.30 82.30 173.50
Calving to 1%t service (day) 101.30 279.00 53.30 149.30
Calving to conceptus (day) 155.50 459.80 107.30 223.40

* Contains 1 dairy cow with a rumen fluid pH < 5.2. ** TMR feeding.



AMANUIN 2

The table details of the different data in selected characteristics of the variables studied in associations to SARA of all study cows by cow (n = 20), in Chumphon Province.

Individual cow data

Normal cows (n=14)

SARA risk cows (n=6)

Farm / Cow Al A2 A3 B1 B2 B3 C1 c2 c3 ca D1 D2 D3 D4 Ad B4 D5 D6 D7 D8

Rumen fluid

Rumen pH 6.83 6.10 5.87 7.04 6.8 6.89 7.49 6.41 6.43 6.34 6.32 6.31 5.81 6.90 5.76 5.74 5.77 5.68 5.64 5.29

Floatation/sedimentation (min) 15 4 6 5 6 5 4 5 5 10 15 15 15 9 7 15 15 15 15 15

Methylene blue (min) 8 5 6 5 5 5 5 6 6 6 5 4 10 5 5 8 4 10 10 10

Protozoa score 3 5 5 5 5 5 5 5 4 2 7 6 3 3 5 5 5 4 4 4
Milk quality

Milk fat (%) 3.28 3.84 4.08 1.58 7.75 culling 3.77 4.6 6.18 4.36 242 2.6 242 2.63 3.61 4.24 3.69 4.7 278 353

Milk protein (%) 3.29 3.11 3.02 352 258  culling 3.00 3.00 2.83 3.12 292 292 2.92 2.89 2.85 2.95 2.96 2.80 2.86 3.15

Milk lactose (%) 4.85 4.62 4.47 5.20 3.81 culling 4.44 4.44 4.17 4.60 4.33 4.33 4.33 4.31 4.23 4.36 4.38 4.14 4.26 4.65

Milk fat / protein ratio 0.99 1.24 1.35 0.50 3.01 culling 1.26 1.53 2.18 1.39 0.83 0.89 0.829 091 1.27 1.44 1.25 1.68 0.97 1.12

Total solid (%) 1203 1215 1212 10.96 14.6 culling 11.72 13.02 13.62 12.66 10.18 10.36 10.18 10.34 11.27  12.07 11.56 12.13 10.29 11.9

SCC (*1000) (celVml) 452 396 635 1074 862 culling 121 21 1128 118 1714 710 1714 890 286 45 756 1185 780 2631
Physical Appearance

Body Condition Score 25 3 25 25 35 3 3 3 25 3 3 3 25 25 25 35 25 25 25 25

Locomotion score 1 1 1 3 1 1 2 2 2 1 2 1 2 2 1 1 2 2 2 2

Feces score 2 2 2 2 2 2 1 1 1 1 2 2 2 3 2 2 1 1 1 1
Reproductive index

Day in milk (day) 57 69 224 188 625 445 51 178 a7 53 452 265 82 118 80 191 41 102 76 252

Calving to 1% service (day) 57 64 224 87 481 357 51 62 a7 53 351 213 82 118 60 191 41 102 76 211

Calving to conceptus (day) 87 112 267 234 708 543 102 134 95 98 452 265 154 180 156 354 99 209 176 252
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