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The Effects of Ambient Temperature and Humidity upon the
Production of Volatile Fatty Acids (VFA) in the Rumen

Eiichi UEyaMaA and Yoshitsune HirosE

(Institute for Dairy Science, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Treatments of temperature and humidity
: Temperature®) L.
. Duration Humidity®)
Period Treatment gy o
(days) () tC) (%)
Normal temperature & . o
1 low humidity 16 22.1 £0.2¢) 19.5+0.0 54.3+2.2
High temperature & . . . .
2 low humidity 16 303x15 284 +0.7 45724
. Normal temperature & .
3 high humidity 16 21.0+0.0 19.0£0.0 82.2+3.7
4  High temperature & 16 300£00  285+00 816426

high humidity

a) Average of the last 6 days of data collection period.
b) Average of the 12 measurements of relative humidity taken at 8:00 and 16:30 on the

last 6 days of data collection period.
¢) Standard deviation.

Table 2. Feeds consumption, rectal temperature and body weight
Feeds consumption®) Rectal® . Body®
Period Oat Hay Water temperature weight
(g) (g) (1) 69 (kg)
1 800 416 £34.1d)e 3.06 +0.59¢ 39.2 +0.14¢ 44.5
2 800 355 +20.2f 4.87 +£0.591 39.6 £0.11fF 40.5
3 800 442 +14 .68 3.68 £0.47¢ 39.1£0.10e 44.0
4 800 422 +40.8¢ 6.04 +0.468 39.4+0.10f 46.0

a) Daily average of the last 6 days of data collection period.
b) Average of the 12 measurements taken at 8:00 and 16:00 on the last 6 days of data

collection period.
¢) Body weight at the end of each period.
d) Standard deviation.

e, {, g Means with same superscript are not significantly different (P <0.05).
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Table 3. VFA composition and lactic acid concentration in the rumen fluid
VFA composition®) VE
. LA Ab)
Period Cy C, Cy Cs ratio
(molar %)
1 59.8 4519 4 20.6+2.234d 13.8 +2.58¢ 58+1.18d 52+1.09X10-44d
2 61.1+2.35d 18.3+1.134 13.9+1.13d 6.7 £0.664 49+153x10-44d
3 52.7 £2.21e 21.0+2.054 18.3£0.84¢ 8.0+0.61e 51+£0.54X10-4d
4 48.4 + 2.40° 26.1 +2.35¢ 17.24+0.99¢ 8.3+0.91e 80x+1.46X10-1e
a) Average 6f the 6 measurements taken before and after the morning feeding on the 1st,
3rd and 5th days of data collection period
b) Calculated as follows:

Lactic acid concentration in a sample of the rumen fluid (mg %)

Total VFA concentration in a sample of the rumen fluid (mg %)

¢) Standard deviation.

d, e Means with same superscript are not significantly different (P <0.05).

Table 4. Mean squares from the analysis of variance
Source d. £ C, C; C, Cs LA/VFA ratio
Treatment 3 218.65** 63.81%* 31.35%* 9.28** 1.311 X 10-7**
Temperature 1 13.59 11.70 1.65 2.40 1.044 X10-7*
Humidity 1 595.61** 98.25%* 90.21%* 24 95%* 1.321X10-7*
Interaction 1 46.76* 81.48** 2.19 0.50 1.573 X 10-7**
Error 20 7.98 4.78 2.88 0.91 0.179X10-7

**  Significant at the 1% level.

* Significant at the 5% level.
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Table 5. Blood constituents

Period Glucose®) Ketone bodies®
(mg %)
1 485+1.63p) ¢ 0.4£0.04¢
2 44.7 + 2.604 0.8 +0.364
3 495+ 2.02¢ 0.3+ 0.06¢
4 54.8 = 3.88¢ 0.4x0.11¢

a) Average of the 6 measurements taken be-
fore and after the morning feeding on the
2nd, 4th and 6th days of data collection
period.

b) Standard deviation.

¢, d Means with same superscript are not
significantly different (P <0.05).
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Summary

The experiment was conducted to study the
effects of ambient temperature and humidity upon
the production of VFA in the rumen, by using
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a wether in the psychrometric laboratory.

The experiment consisted of 4 experimental
periods. The treatments corresponding to the
periods were (1) normal temperature and low hu-
midity (average temperature, 20.3°C and average
relative humidity, 54.3%); (2) high temperature and
low humidity (29.4°C and 45.7%); (3) normal tem-
perature and high humidity (20.0°C and 82.2%);
and (4) high temperature and high humidity (29.3°C
and 81.6%). Each period consisted of 16 days with
10-day preliminary period.

The VFA composition (molar %) and lactic acid
concentration (LA/VFA ratio: lactic acid content
(mg %)/total VFA content (mg %)) in the rumen

fluid for each period were (1) Cp, 59.8; Cs, 20.6; Cj,
20.6; Cy, 13.8: Cs, 5.8 and LA/VFA ratio, 52X10-4;
(2) 61.1, 183, 13.9, 6.7 and 4.9%x10~4; (3) 52.7, 21.0,
18.3, 80 and 5.1X10-4; and (4) 484, 26.1, 17.2, 8.3
and 8.0X10-4, respectively. The blood composition
(mg %) corresponding to the periods were (1) glu-
cose, 485 and ketone bodies, 0.4; (2) 44.7 and 0.8;
(3) 49.5 and 0.3; and (4) 54.8 and 0.4, respectively.
All of these differences among the treatments were
statistically highly significant (P <0.01).

There were statistically highly significant differ-
ences (P<0.01) in hay consumption, water intake
and rectal temperature among the treatments.



