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Fig.1. The mean temperature, relative humidity (RH), and THI value curve from January to December 2020 and 2021.
The individual average temperatures and THI values for the hot season (June, July, and August) are significantly

higher than those for the cool season (January and February).
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Table 1. The respiration rate and rectal temperature of Taiwan swamp buffaloes during the cool and hot seasons, and average

environmental temperature, humidity, and THI.

Seasons Ambient Ambient THI Respiration Rectal
temperature (‘C ) Humidity(% ) value rate temperature ('C )

Cool 18.31£3.50° 79.96 £9.21° 64.17 £ 5.46° 20.30 £ 4.74° 38.34£0.55"

Hot 28.77 +2.88" 78.78 £ 8.54° 80.66 £ 3.56" 31.56 £11.41° 38.48 £ 0.53°

“® Means within the same column with different superscripts differ significantly (P < 0.05).
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Table 2. The mean rectal temperature and respiration rate of male and female Taiwan swamp buffaloes in the cool and hot

seasons.
seasons Male (n=5) Female (n=5)
Respiration Rectal Respiration Rectal
rate/min temperature ('C ) rate/min temperature ('C )
Cool 20.86 +4.22° 38.31£0.54 19.73 £5.17° 38.38 £0.57
Hot 30.21 £10.95° 38.441£0.44 34.25%11.89° 38.54£0.68

“® Means within the same column with different superscripts differ significantly (P < 0.05).
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Table 3. Analysis of the hematological parameters of Taiwan swamp buffaloes in the cool and hot season.

Parameters' Unit Cool (n=10) Hot (n=10)
RBC 106/ 1L 6.1410.61° 5.78 £ 0.53"
PCV % 34.67+3.24 33.43+3.54
Hb g/dL 11.57£0.80 11.97+1.34
MCV fL 57911292 57.45+3.30
MCH pg 19.36 £ 1.29° 20.62 £ 1.27°
MCHC g/dL 33.64 1 0.90° 35361 1.16°
PLT 103/ L 195.80 £ 43.74 211.84 £57.44
WBC 103/ L 10.99 + 1.67 11.02%1.73
Neutrophils % 45.68 £ 8.66" 59.43 £ 6.94°
Lymphocytes % 35.09 £ 5.58° 25.09 £ 5.25°
Monocytes % 2.731£0.82 2.56£0.99
Eosinophils % 12.04 £ 4.86" 9.83+3.72°
Basophils % 3.73+5.56" 0.37 £0.22°

“® Means within the same row with different superscripts differ significantly (P < 0.05)
'RBC, PCV, Hb, MCV, MCH, MCHC, PLT, and WBC mean red blood cell, packed cell volume, hemoglobin, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, platelet, and white blood cell.
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Table 4. Analysis of the hematological parameters of different genders of Taiwan swamp buffaloes in the cool and hot season.

season Cool Hot

Parameters' Unit Male (n=15) Female (n=15) Male (n=5) Female (n =5)
RBC 106/ 1 L 6.181£0.52 6.11£0.71 5.81+0.29 5.75+£0.74
PCV % 34.71+£3.35 34.63 £3.31 33.62%2.74 33.21+4.43
Hb g/dL 11.53£0.67 11.60 £ 0.96 11.98 £0.95 11.96 £1.70
MCV fL 57.59+3.12 58.20 £2.87 57.86 £3.19 57.00 £3.54
MCH pg 19.31£1.32 19.41+1.32 20.62+1.22 20.61+1.40
MCHC g/dL 33.78 £ 1.06 33.51£0.75 35.66 £ 1.26 35.05+1.03
PLT 103/ L 204.00 £43.10 187.60 £ 45.07 202.90 £ 63.62 221.78 £51.56
WBC 103/ L 11.69 + 1.66" 1021 £1.39° 11.33+1.55 10.68 £1.93
Neutrophils % 5.81£0.99° 426+ 1.17° 6.8611.31 6.0911.92
Lymphocytes % 3.87£0.50 3.92%1.05 3.07+0.58" 2.3810.67°
Monocytes % 0.2510.04° 0.34 £0.06" 0.27£0.07 0.28 £0.09
Eosinophils % 1.1910.61 1.38+£0.49 1.11+£0.57 1.03+£0.39
Basophils % 0.03+0.01° 0.75 1 0.66" 0.03£0.01 0.31£0.58

“* Means within the same line with different superscripts differ significantly (P < 0.05).
'RBC, PCV, Hb, MCV, MCH, MCHC, PLT, and WBC mean red blood cell, packed cell volume, hemoglobin, mean corpuscular
volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, platelet, and white blood cell.
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Table 5. Analysis of the blood biochemical parameters of Taiwan swamp buffaloes in the cool and hot season.

Parameters' Unit Cool (n=10) Hot (n = 10)
BUN mg/dL 12.41£7.01° 17.62 £2.27*
Cre mg/dL 1.72+0.22° 1.94+0.18"
UA mg/dL 0.50£0.19° 0.61%0.15°
TP g/dL 6.29 £ 0.65 6.59£0.87
Alb g/dL 3.2410.30 3.1410.30
Alp IU/L 99.47£26.13° 81.00+27.36"
TC mg/dL 63.63 + 8.49 61.05+10.09
TG mg/dL 41.79 £ 13.64° 33.65%17.38°
Cortisol ng/dL 36.00 £0.00 64.00 £43.27

" Means within the same row with different superscripts differ significantly (P < 0.05)
'"BUN, Cre, UA, TP, Alb, Alp, TC and TG mean blood urea nitrogen, creatinine, uric acid, total protein, albumin, alkaline
phosphatase, total cholesterol, and triglyceride.
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Table 6. Analysis of the blood biochemical parameters of different genders of Taiwan swamp buffaloes in the cool and hot

season.
Season Cool Hot

Parameters' Unit Male Female Male Female
BUN mg/dL 7.40 +4.02° 1797 £5.14 17.15+1.58 18.20+2.93
Cre mg/dL 1.85£0.12° 1.57+0.22° 1.99+£0.17 1.88£0.18
UA mg/dL 0.590.15° 0.40%0.18° 0.65+0.14 0.5610.16
TP g/dL 6.32£0.58 6.25%0.75 6.25%0.88 6.9310.75
Alb g/dL 3.28£0.29 3.20%0.32 3.211£0.28 3.08£0.32
Alp IU/L 103.80 £ 28.54 94.67 £ 23.89 81.80+26.05 80.11 £30.31
TC mg/dL 59.33 £8.35° 67.50 £ 6.85° 61.00 + 11.56 61.11 £8.87
TG mg/dL 39.50+16.83 44.33+9.27 36.20 £ 16.51 31.10 £ 18.72
Cortisol ng/ml 0.03£0.00 0.04£0.01 0.07+£0.05 0.08 £0.08

" Means within the same line with different superscripts differ significantly (P < 0.05)
'"BUN, Cre, UA, TP, Alb, Alp, TC and TG mean blood urea nitrogen, creatinine, uric acid, total protein, albumin, alkaline

phosphatase, total cholesterol, and triglyceride.
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Abstract

This study was to investigate the changes in physiological, hematological, and blood biochemical parameters of Taiwan
swamp buffaloes during the different seasons (cool and hot seasons). The experimental results showed significant differences (P
< 0.05) in ambient temperature, relative humidity, and THI (Temperature-Humidity Index) between the cool and hot seasons.
Taiwan swamp buffaloes had significantly higher respiration rates and rectal temperatures (30.58 = 10.42 breaths/min and
38.50 £ 0.56°C ) in the hot seasons, in contrast to the cool season (20.24 * 4.63 breaths/min and 38.36 + 0.55°C ) (P < 0.05).
From the hematological assay, the values of RBC, lymphocytes, eosinophils, and basophils were significantly higher in the
cool season than in the hot season (P < 0.05). On the contrary, the values of neutrophils, MCH, and MCHC were significantly
higher in the hot season compared to the cool season (P < 0.05). In terms of blood biochemical analysis, the values of BUN,
CRE, and UA were significantly higher in the hot season compared to the cool season (P < 0.05), while the ALP and TG were
significantly higher in the cool season compared to the hot season (P < 0.05). This survey shows that the higher environmental
temperature-humidity index (THI) during the hot season significantly affects the physiological values of Taiwan swamp

buffaloes. Farm managers can plan responsive measwes according to climate change.
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