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TIHE SR (P<0.05) o 5 ~ ZEARER SIS REUR - ML ~ 4Lk ~ M&LE - SEIIALMIRIMALZERE
g RR PERR R /MRS 6 THEVE N BRI MK - 2RE AR (P<0.05) - BIEERAIE M4 LERREE SR
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%) BUSHEAT e A E IR > BEEUVEZALRRAE IR TR KR D - (HAAIR/KEME SRS I - (ORFZERIHEKE - B
PR S E0R  EK AR FEEHESREEE - F30 - FEREREERFERSE  BgENEsE
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VIR - BRI AR A ERHER (Yan e al, 2017) » RERENZERGEEE SHK (Pillow ef al., 2009) -
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BB E (Gates er al., 1995) - EIREEELHEIBENYIEHERE DEIER; - & &R HEEVESE (Thornton ef al., 2021) -
BEERNERERE T » BT RRIEE G0 - PRREE S AL bR RIE K (S > 2019 ) o (EHEESET
FH A S AR B AV TSR & BN ERF A S FRENHIIEE R > BT ARG ENERE
{ERERIAN o RMER By SR B (AR B L1 (Gustafsson et al., 1994; Ots et al., 1998; Nadolski et al., 2006) = Pech-
Waffenschmidt(1995) & Aff7esH » MR R4S L e SR RFRET R EN—3 7 > WIMEFIEAEERE > (iE
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BRI EEE AR MR L RIMURER ST

Q) ufi%a%b S8 B E IS - 5 (2020 B 2021) A5 ~ BAGREIRIERE 4 2 6 HIRE L ~ BIEEE& 10

 AF 40 & > WAEILET 80 & -

(i) #Eﬁﬁﬁ(‘ﬁﬁ?é%ﬁﬁ% 11 mx4.5m EEHEEEF 35 mx 16 m - sEBHHEGREEERAT 0.7 £ 1 kg AR
RKEE -

(i) 2020 B12021 52 (1 22 A) BAEER (6 £ 8 H ) BEMN—X » 735l 5 F 8 B 30 73 & N 13 B 30
IYIETT 0 GUBREE S TE AR S AN o PR A

(v) AWFEL R Bt TR R B g S e AR CEE S RS T - B2 - AR R ERA
BEKITEREERZE @%Euﬁ%ﬁﬁ E@?ﬁ?%@ﬁ%ggﬁiﬂﬁﬁéfiéé%’i‘ﬁt}&ZIffF (HUAIACUC10908 1
HUAIACUC11110 5% ) Sz Bie Al

TP B 817772

() o 2020 % 2021 FrH R ECEBNIDRRELLEE o PR ZFEENE R 245 (cwb.gov.tw) https:/
e-service.cwb.gov.tw/ HistoryDataQuery/index.jsp °

(i) ECPRfaHIEE SEIRE0R ~ 8% K THIE » #E{ 74515017  THI = (1.8 x AT + 32) — [(0.55 - 0.0055 x RH) x (1.8
x AT —26)] » AT = air temperature (°C) ; RH = relative humidity (%) (Habeeb ez al., 2018) °

(i) {EARNEHMAHEEREESRENBER » M EMEERE I TR AR (1 58N RRE B R 2 R
) -

(iv) 2020 B4 2021 477> 2 H (BREDRSE © 19.5~200C ) B 8 H (IREDRSE © 29.7 - 30.5C ) ¢t —H » HEER
AR 3 mL > 0 )\AH$%\'§$)L/;§%HJ1 = (BD Vacutainer” Lithium Heparm) 28HE 0% (3,000 rpm > 10 min > 4°C )
FEmEEEEE AR AT ((EEFESEREITAT NS E AT ) TR AL ERA o mg4(LENE
22 {EIEH » BHE& KIS (aspartate aminotransferase, AST) ~ PN 5 i %[ (alanine aminotransferase,
ALT) ~ {110 (alkaline phosphatase, ALP) ~ 4475 48 (total protein, TP) ~ [HZ& 4 (albumin, Alb) ~ BRE&EH
(globulin, Glb) ~ HEH EKEHELE (A G) ~ 484 2 (total bilirubin, TBIL) ~ FRZ % (blood urea nitrogen,
BUN) ~ ALfi& T (creatinine, Cre) ~ [f1 ## (glucose, Glu) ~ [f11 $§ (sodium, Na) ~ [f[l $f (potassium, K) ~ FR [ (uric
acid, UA) ~ =& H HfS (triglyceride, TG) ~ 4BHE[EFE (total cholesterol, TC) ~ AL (creatine kinase, CK) -
#5 (calcium, Ca) ~ % (phosphate, P) ~ [J#4EH &7/ 2 (glucocorticoid) ~ G yZERKE [ A (immunoglobulin A, Ig A) ~
5Bk H G (immunoglobulin G, Ig G) « H I E % ~ RIEKED A ~ £IZIKE D G [ Shanghai
Coon Koon Biotech Co., Ltd. F§z£%E4H chicken glucocorticoid (GC) ~ chicken immunoglobulin A (Ig A) 7 chicken
immunoglobulin G (Ig G) ELISA kit #E{TI#Z 45 & Sl M 58 € =

(V) SR ZE ezt 2 5 RO T 5 Bl S 22 B e 17 2 M 4 A5 188 (complete blood count, CBC) fi il » &
2%k (packed cell volume, PCV) ~ 41 [ %k (red blood cells, RBC) ~ 4L Z (hemoglobin, Hb) ~ 41 [l Bk 25 &
(mean corpuscular volume, MCV) ~ 4[ [ EK[M4] Z & & (mean cell hemoglobin, MCH) ~ 4[ [N EKM4L 22 (mean
corpuscular hemoglobin concentration, MCHC) ~ HIfEK (white blood cell, WBC) ~ FEEEEK (Heterophils) ~ #FAkH
[MEL (Bands) ~ J#fEEEK (Lymphocytes) ~ EEF%EK (Monocytes) ~ EEfE4EK (Eosinophils) ~ B g4k (Basophils)
If/IME (platelet, PLT) R 45%4E2% 5 (Fibrinogen) 2% 14 JE3HT ©

GEtorin

SHEFERILL IBM® SPSS® Statistics version 22 (IBM Corp., 2013) $RE&#EI TR0 -

e

I~ BARIRE S L BE B M TR R BN R A

RS e AL SR Bk 2020 £ 2021 FEAE R ERGEr  BEEN 1 22 A A FERE L 181 2
19.6°C » THI{H B 63.7 £ 66.0 - 6 &£ 8 Hﬁﬁi‘@/mg% 287 % 294°C > THI{H £ 80.6 £ 81.4 ([E 1) > BAHEE
TEF2Y ?éﬂ*ﬂ? T RS CRER THHE - =#HNRFHEAFEEMENERZRE (P <0.05) (&

1) o THI {ELBEERET R S 2 Mk JEE TEAH B (r = 0 995) - FERBESMFANE PHRE Ry 40.1°C > fRMERIEA FIZE15347
BRI 2R ’z.%ﬁmf\ﬁﬁ& BEES A IR R B S/ )N - Schrader B AR EEIAF (PR 2.5C)
HE 7215 HtRieS > NEAIREEE & 37.2 2 38.1°C (Schrader et al., 2009) - H| FIHE ALY LM 25 1 8 B2 S 48
W REIE Ry 38.2 £ 39.8°C 0 PUAR S IFERIR (37.9°C ) il - FEIRBERE 15 — S0CH - BERRE4ERTRE
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HeBTE 38 2 43.1°C ZfH] (Louw ef al.,1969; Schmidt-Nielsen et al., 1969; Fuller et al., 2003) °
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Fig. 1. The mean temperature, relative humidity, and THI value curve from January to December in 2020 and 2021.

Fl. 5 AEEESAE R - THI KR B ETE R & Bl o SRR AE R
Table 1. The mean temperature, relative humidity, THI value of the barn, cloacal temperature and respiration/min of
ostriches in the cool and warm seasons

Seasons  Ambient temperature Ambient humidity THI value Cloacal temperature Respiration/min
(°C) (%) (°C)

Cool 18.47 £3.04° 74.14 £ 10.60° 64.09 +4.62° 40.13+0.54 14.616.0°

Warm 32.30%£1.99° 66.64 £7.93° 84.12£2.06" 40.14 1 0.60 22.0%+13.9°

" Means within the same row with different superscripts differ significantly (P < 0.05).

AEREERINA « BAFRER G IR AR ST By 14.6 £6.0 8122.0 £ 13.9 70 - & EHEEM AR (P <0.05)
(R 2) > AEMERISERIR ~ BF ISR N 2REETEER (P < 0.05) (£ 2)  (EYEIEH A RITEE N -
Schmidt-Nielsen (1969) #i£Z 63 — 104 N TEES RS HIFRAARELEEARL 6 2 12 /77 #EHYERIFIRIAAEL 40
66 R/ ST HEHTEIIRAEAR - 90 £ 114 /T RER MR SFRERRE Fy 3 2 47 K97 (Louw et al., 1969) [R5y S35
VHTTRR > AEEGRIECT o ARGEMPIR S IR ZA 81 F RyHcEy E 2R (Schmidt-Nielsen et al.,, 1969) - _EHliaE R
BUor > REERFRLHREAFEIRIEHIRET > 4 £ 6 AR MR L EF ABEFR - BERY -

2. -~ BENUIREE S M E R R By ST AR
Table 2. The mean cloacal temperature and respiration/min of male and female ostriches in the cool and warm seasons

Seasons Male Female
Cloacal temperature Respiration/min Cloacal temperature Respiration/min
(°C) (°C)
Cool 40.11 £ 0.55 144+6.3° 40.16 £0.54 14.7+5.6°
Warm 40.15%0.58 21.7+12.9° 40.13£0.62 22.31+14.8"

“® Means within the same row with different superscripts differ significantly (P < 0.05).

IL )5~ ARG HEE R MR AL ETE
o BNRMURAEACE I ITASREUR - (8 - FUBERHET - RPT4 BRI NS - WIS IR R - Ml pii
B ~ =EeHHAS ~ 84 85 BREE R - RERREA A NREREA G F 2 ERINE - AFREEs - Hoi
M~ RFTL SRS - WHEIR SRR - mrEphiiels - 55 - ISR E R - ERED A REEIRER G
% 3 IHHEAFEESIEE (P <0.05) (£3) - Hfth 10 ERHELUR RS - HdhaES BREAL - 9%
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£ (P<0.05) (% 3) « BURBIRE(LEIN S MR AL ERIFEHET A 2% - Basuony

(2011) R38R a2 20 & 7 AiRBER S FEIMEE(LHMEE - RFTX MBS - W SRR R R - G5
'~ ZREHHAE RAEEIR EEUE - EEFEBEE I - ATGARRGE RBAT 7SR E R > HS 8R4

{BE AR AR EEN - BUREERE

*3. H - AERSMRAEREST

Table 3. Analysis of blood biochemical parameters of ostrich in the cool and warm seasons

AR R SR -

Parameters Unit Cool Warm

Glu mg/dL 184.65 +24.67° 205.26 +26.45"
BUN mg/dL 1.12+0.43 1.01+0.03
Cre mg/dL 0.10£0.10 0.12%0.12
UA mg/dL 7.68 +2.09 7.49+2.71
CK IU/L 2,638.48 +923.28 2,933.13 £1,778.00
AST U/L 33320+ 81.31° 384.69 + 80.02°
ALT U/L 6.97+3.36° 11.25 £ 8.39°
TBIL mg/dL 0.08%0.15 0.06 1 0.04
TP g/dL 3.54+0.37 3241051
Alb g/dL 1.86+0.21 1.59+0.27
Glb g/dL 1.67£0.28 1.64 +£0.30
A/G 1.14+£0.22° 0.99 £0.16°
ALP IU/L 237.28+56.17° 426.43 + 147.58°
TC mg/dL 121.20 + 30.20 108.06 + 32.73
TG mg/dL 93.48 +55.91 129.63 + 45.42
Na meq/L 136.18 £5.31 139.16 £5.79
K meq/L 475+ 1.19° 2.85+0.57°
Ca mg/dL 9.84 +0.68" 10.19 £ 0.83°

P mg/dL 5.50 £0.53 523+ 1.12
Glucocorticoid ng/mL 3.05+0.77° 3.6510.79°
IgA pg/mL 28.52£3.59 57.17 £12.22°
IgG pg/mL 664.99 +310.22° 850.18 +220.29"

“® Means within the same line with different superscripts differ significantly (P < 0.05).

R R R S BRI RE 0K M AT REZ BT B B N R AV & - M ERT S S E IR I 2

— (Kalinski et al., 2014; Skwarska et al., 2022) - FEEE &
HElr ~ EEEN AR H ~ IHIRE - Pk - PUBEEEA - SagHEHE S mER
RAK - RICTESEE ER S E e -
VA S Tl R P P I e I e B 2 Ve

I & AR TE - PRIEZ ST
PRI RORE & S TR M RS (Nirupama et al., 2018) - 4
AUBREERIMME - KT ZRLTERERE - PIRCRE SRR R I 25 N U B R B HE
HREEREEEH)
BT RFHEE TREERR -

Z (glucocorticoid) FHE _FRFE 7B 470 - B FHEES -

REE A e HERJTHYRE

IR IRIIA R

FEESNLE > RElE
AR © Csermely (2007) = ABIFERUR > BENVABER IR RIBGAEERE SRk ~ LW FZ IR

Basuony (2011) % ABF5E45 ! » SR B R USRI EL B Ay K 2 B (total body water, TBW) B4
15.04% » BEPSETA) (total body solid, TBS) BRE (K 20.33% » HEEAE » (EA > WHE%H D (Basuony,

2011) - AGERGER > BVRREN ~ HEAMA / GEEUAZTRD - fE&EmHEEL -
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BT S B R B ST AL - 718 AR VB 7T A (28 S BRAT B4 A (Sharma e al, 2014) -
Manna (2021) % AMA5EfR A - AT MR IEER KL E EREE TS - v ERR KA PR RR o+ DU
R 24 LB R RV ERREE - S Rn BRSBTS -

Belay #1 Teeter (1996) #5111 - WEY/E B & IIEBEIARVGER Y —  EREEABEYE D - Wi & EfF
{66 + 677G s AR R4S (Borges ef al., 2003) - Basuony (2011) % \HT9E6EE BIR AT RN AT » BIA
sAEREERAR ML - SSAMsEREE - EHNEZE T » =R BRI AT R IR RIS /) (Arad ef al., 1981) - 1L
JTEE v S P R SR S IR B e AR PR (R 2R RS (P& B F KK (Samara e al., 1996) - Basuony (2011) % AGH5TEE
SEFMFGREERNAZT » AR R MY RIEEE SRR AE -

RIZRT AR TE A fE ) BVEOERUEHE M — I T ER — 5 IR M0 7 08 &R EEKE - [FEE
VIsEHE - RIGREEERILRRIE o HuRE 25 E =B WL - 18T S 2SR & 58 1Y 1R ks &
gL E e E E R SR TR E A 2 — (Quinteiro-Filho et al., 2010; Hirakawa et al., 2020; Siddiqui et al.,
2022) o fEEnm PERIERTE N T R ENE, - REIRED A~ RIERED M AIRERED Y EHE &
RZEEAEA R EIRZEE (Calefi ef al., 2016) - RIGRERREL S5 — KA HEE R4S & I A #El T ik
EHA -~ Goth  SBBGERERAETRIEIREL AR GREEEESNES - RER R -
o BRI LHE B IR 2

o BN EITEE RSN - [ASEL ~ 403K - M4TZ - SFE4LMmBRMmAT 2R ~ WS atEak &/ M
6 THEE N AR HOR K - 2RIFMEAER (P <0.05) (£ 4) - RIERMAEE IREIRELES 2 THEERHEFER
SR SRS (P<005) (% 4) - Basuony 2011) SHEEFREARIOK » SRR S REZ R -
B D - RSB ~ 4LMmEK ~ M&TZE R AR » ARelERsE R AR AL, - 282
EEEEE A HE@EET - SR EEN R EEE -

®4. 5 AFRSMIREEST

Table 4. Analysis of hematological parameters of ostrich in the cool and warm season

Parameters Unit Cool Warm
PCV % 35.55+2.71° 31.93+4.30°
RBC x 10°/uL 1.68 £0.14° 1.46£0.18°
Hb g/dL 13.90 + 1.20° 11.96 £ 1.28°
MCV fL 21224 +11.38 218.25+17.25
MCH pg 82.89 £ 4.49 81.87£3.84
MCHC g/dL 39.11 £2.05° 37.68 £2.69
WBC x 10°/uL 21.10£4.26 23.67+8.12
Heterophils x 10°/uL 12.50 £3.96" 15.55£7.01°
Bands /uL 0.00 + 0.00 0.00 £ 0.00
Lymphocytes x 10°/uL 7.80+2.96 7.03+3.38
Monocytes /uL 554.91 +385.47 779.67 £ 671.87
Eosinophils /uL 118.35 £ 154.79 129.68 + 171.49
Basophils /uL 94.95+271.39° 0.00 +0.00°
PLT x 10°/uL 27.62 £15.52° 11.50 + 7.68°
Fibrinogen g/dL 0.15%£0.18 0.10£0.12
H/L 1.96+1.23° 2.87+2.12°
“® Means within the same line with different superscripts differ significantly (P < 0.05).
ENZOHBUE TR — B N IR — B RS - B A R B E » (ERRIEERANE, AR (H/L)

(I8 2) tE{ER % - H/L ELEEE YIRS E N R E R RS HET) - BB EE 5 > HEES
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R N of E BR JHF 2 F (Maxwell, 1993; Ots et al., 1998; Borges et al., 2003; Quinteiro-Filho et al., 2010) » AzlEnss
R H/L (R AR 222 BEEE (P <0.05)  HEEEE SN EAE G RERE I » TR R 55 -

2. BRRMEERAIFRIERK - (FREERM)
Fig. 2. The heterophils and lymphocytes of ostrich. (Provided by Tzu-Chun Hsu)
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FelirERI IR SR b - ERITIEH R R ISaNIRE - TEENESRERE - Wit - AR EER
(R EEI 5 B S AR A BERIR AT B - RELARFAS S RFAVEREHIRN - MEAABE S IR L BV IS - B RUR BV
X R R PR > B RTEEENERE R - (HEE I RIEREEEDE - R R R AR &L
FERTEOT > WANGREESERGTHY SR - SR e E B0 WIIEYENL - BV R RS F Bk 2 SOF R -
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Abstract

This study investigated the changes in physiological and blood biochemical values at 4-6-month-old ostrich during the
cool season (January to February) and warm season (June to August) to understand the effect of different seasons' changes on
the performance of ostrich. The results showed that the ostrich barn’s environmental temperature, humidity and THI value
were significantly different in the cool and warm seasons (P < 0.05). The respiratory rate of the ostriches in the cool and warm
seasons was 14.6 £ 6.0 and 22.0 = 13.9, respectively, which had a significant difference (P < 0.05). between the two seasons.
The biochemical blood values of glucose, AST, ALT, ALP, Ca, glucocorticoids, IgA, and IgG were significantly higher than
those in the warm season (P < 0.05). Meanwhile, the albumin/globulin ratio and potassium values were significantly higher
in the cool season than in the warm season (P < 0.05). The results of the hematology analysis showed that the values of PCV,
RBC, Hb, MCHC, basophils and platelets of ostrich were significantly lower (P < 0.05) than that in the warm season. The
ratio of heterotrophic cells/lymphocytes of ostrich in the warm season was significantly higher than in the cool season (P <
0.05). Most of the physiological values in this survey were within a reasonable range, indicating that ostriches have good
adaptability to low temperature and humidity in the cool season and high temperature and dryness in the warm season in

Taiwan.
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