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Table 1. The composition of the experimental basal diets

Ingredients (%) Days of age
1 —10 11 — 24 25 — 35

Corn, yellow 52.33 55.28 58.34
Soybean meal, CP 44% 35.50 33.00 30.00
Fish meal, CP 65% 5.00 4.00 3.00
Soybean oil 3.6 4.40 5.60
Limestone, pulverized 1.10 1.05 1.00
Dicalcium phosphate 1.25 1.14 1.05
Vitamin -mineral premix” 0.4 0.4 0.4
Lysine, 65% 0.2 0.15 0.06
DL-Methionine, 99% 0.27 0.22 0.20
Choline chloride, 50% 0.05 0.05 0.05
lodized salt 0.3 0.3 0.3
Total 100.0 100.0 100.0
Calculated Value S .............................................................................................................................................

Crude protein, % 22.32 20.67 18.77

ME, kcal/kg 3,726 4,005 3,917

* Supplied per kg of diet :Vitamin A, 10,000 IU; vitamin D5, 1,000 1U; vitamin E, 25 IU; vitamin K, 3 mg; thiamin, 3 mg;
riboflavin, 5 mg; pyridoxine, 3 mg; vitamin B,,, 0.03 mg; Ca-pantothenate, 10 mg; niacin, 50 mg; biotin, 0.1 mg; and folic
acid, 3 mg; Mn, 60 mg (MnSO,H,0); Zn, 60 mg (ZnO); Cu, 5 mg (Cu,SO, * 5H,0); Fe, 70 mg (FeSO, « 7H,0); Se, 0.1
mg (Na,Se0,); and I, 0.45 mg.

1L faflvE B 8574
() B IR 5 5E CODIS R EEUHE R 55 £ 47 (https://codis.cwa.gov.tw) W5 Kz 5347 2020 2 2021 FF 25
bl & 2 sl e PRI nE R R S 40 8% (GHE B2N890 ) (4% 45 & MR 120.3364°E, 23.0590°N ) « 1 H % 12
I S £ 38 562 ¥ 5 9 (temperature-humidity index, THI) B 1 H {57 62.01 £ 2.45 (5% » B2 4545 15 727
77 80.86 £ 0.44 =1 > ZIRFFE TRE (WE 1) 1 22 APERE R 1791 1.4°C > SFIGHEERE & 805 &
4.8 % Y THI 63.5 £ 22 AARHEBER ZHZE - 6 £ 8 HFHE £ 28.0 £ 0.8°C » SEPIHEIRE &
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Fig. 1. Changes of temperature, relative humidity (RH), and THI value from January to December 2020 and 2021.

(i) ECsRtll o ARESIREDR  JRE K THIH - #ETHET T -
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 ef al., 2018) -

(i) FPERRSITRE  EERNIHE2 A BEFR 62 TH BEMNE R FREI0RKTF2E &
AP S EE SR G AR BRI 1 oy s A RE SRS IR 2 2 » AT PR BN IR AE  AR ANB F e B SR R
R AUENEY > GRS HEEEEN #E 8RS H W E SRR ( LT ) RIN4Em S
It RESER AL SR Ry N EE 392 2 - REEE 384 & 0 BARHA AN HE 300 &~ LREE 299 £ o g AR ED
LBk EE S NIREDREBIE SR - NSRRI SO E I TS SRR RO 5 A -
2 (EIFEE > &t 10 TEREEMN > ML 20 SIRBOREEACE -

(v) HSEE 7 35 RelBBIHAE g TR E - MALREDHE - EEREEERNE SR R/ 7 39 & - K1 38
E RN IE - MHE29E -

(v) MIREE: &R 2R ek 2 5 R RHOR BB B A T e B ) B e £ 17 & I 4 B 51 85 (complete blood count,
CBC) » &ML (pack cell volume) ~ 4L[fEk (red blood cell, RBC) ~ 42 (hemoglobin, Hb) ~ 4T [MERZSFE
(mean corpuscular volume, MCV) ~ 41 [ EK[M4] Z & & (mean cell hemoglobin, MCH) ~ 4[ [N EKM4L Z 2 (mean
corpuscular hemoglobin concentration, MCHC) ~ [H[fEE (white blood cell, WBC) ~ FLIEEEL (heterophils) ~ JHfEEL
(lymphocytes) ~ BEFZEK (monocytes) ~ FEREEER (eosinphils) ~ EE[g4ER (basophils) ~ [f/)MK (platelet, PLT) Kz
@ 2R (fibrinogen) o JHEEIESTERMUIKE2RER 2 FEE K By /N3 30 & ~ BRFE 29 & ERANHE 27 & - B13f
29 & .

o) MORAABME @ 72 35 Hilk - Bt & AR 15 €& > 3R 3 mL > I ASHFZEIUsNE (BD
Vacutainer® Lithium Heparin) » 8% 3% ( 3,000 rpm » 10 min » 4°C ) _Ff@ 4 2 EFE Embupr i A
EheEpPmE T IR A ERN o MR AEALENE 22 [@HE - B RFIHR LTS (aspartate aminotransferase,
AST) ~ NH# B0 (alanine aminotransferase, ALT) ~ ik E& 1 (alkaline phosphatase, ALP) ~ 4475 /5 (total
protein, TP) ~ |4 & [ (albumin, Alb) - Bk & [ (globulin, Glb) ~ & [ BKE HEL{E (A/G) ~ 48 JE4] £ (total
bilirubin, TBIL) ~ /g Z 4% (blood urea nitrogen, BUN) ~HJLEZT (creatinine, Cre) ~ [fif# (glucose, Glu) ~ [l $ (sodium,
Na) ~ [M#F (potassium, K) ~ [ (uric acid, UA) ~ =B& H g (triglyceride, TG) ~ 42 [E i (total cholesterol,
TC) ~ AILIE 40 (creatine kinase, CK) ~ 5 (calcium, Ca) ~ & (phosphate, P) ~ [EfE 7B 2 (glucocorticoid) ~ f7%
FREH A (immunoglobulin A, Ig A) ~ BRI [ G (immunoglobulin G, Ig G) - HHEE 7S 2 ~ e EkEH
A~ IEERE N G ([ pEFEE4H (Shanghai Coon Koon Biotech Co., Ltd., China) chicken glucocorticoid (GC) ~
chicken immunoglobulin A (Ig A) K chicken immunoglobulin G (Ig G) ELISA kit #E{ Tl 245 & e ik [ 3 e
& o RRBEGET - FIETEAIMRAE L ERNZ 2 » AFEBIRRHEE T 30 & -

1L &eEtor
ST EUEE R - A SAS E4EHUG (SAS, 2014) » DL— 4R M IEUREFF (general linear model procedure,
GLM) #1785 55747 » FFLAIG LA Student-Newman-Keuls’test (SNK test) - [hii 7= FEEE M (P < 0.05) > #iELIgE
*SD For o
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T~ ERGRIRIEEE (L o R A R T B S R R

o AFHEAE - RE - THI DR A RNEMTERCRE « WP RRD RS ESE R » 158 2 FR - AR5
GRFR  BBEORENRES(CHAONBNAEMEENEREEEAFEZZE  Fil2ERE  EENAE
(31.50 £ 2.29°C) BLJRFE (73.65 + 7.78%) B = AR ZR B (25.05 + 2.59°C) IR (54.10 £ 11.02%) (P < 0.05) »
H THI (Temperature-Humidity Index) $5&7RAEZTR T 84.10 + 2.29 FAZE S AR IR 72.24 + 3.44 (P < 0.05) » £
TRENRERIG I (] AR AR AR UK Y AR BRBR T o (3 PAEEAE R [FIZRERAO M A R St B B 72 52 > BRI R
[& (41.77 £ 0.69°C) BiZ S 5= (41.36 £ 0.58°C) (P < 0.05) » JHFAWER M K ER S #0R - & REDORE
FFEE - FE R T SRETRE A ECEY - BRI E S L [EASEREL Yahav er al. (2005) ST 0 E HINEEREEEN
ErREE Y HE RS S - BAE O AHIEAEREE S YR (73.65 £ 7.78 vs. 54.10 £ 11.02)
(P <0.05) » FZZHE HMITRITIR AR AR HEZE ZEHAEL (Geraert et al., 1996) < ENEENME R K AR EBIREE 47
2 EEpgBHARETE  BERORHSE (1,788 £373 g) BIZEIORZ (1,977 1277 g) » TR EIRIBE T
HIAEEHY A RZEHH] > 2 TR B EUR IR T ERHR & 2V TE > R AR S HIEEEVE AT » Gl EERDN
FELLBR/ DR324 (de Basilio er al., 2001)  Teeter and Belay (1996) H35 i » #AELA G (K5 & oy EakHES 2% » 2
HAEEMERE TR -

EEER [E MR A EEH RO S ~ FPIRAERR R 5 HERRSE - 032 3 For ARG REUR - MEREHA
R ERAV A AR AE e A RIERE A B E e RIRE T (BR ) » A HEAI LIS 8 M5 S AN AR
RIFHAT B HRENAERMEREE TR - £ PR EARENEEEARTE - SRR A I B R
J& (41.72 £ 0.69°C) BIZ =R 2R (41.33 £0.54°C) (P < 0.05) » REFERIMFERER S th S BUAH [EREES (PR © 4181 £
0.69°C ; J5iZE : 41.37 £ 0.61°C ) » {EEURIRAFT » A A AU SRETREARE - BEECRAS © LI - A%k
TR A (71.83 £ 15.83 2K/ 7348 ) BAE =052 (68.98 £ 13.84 20/ 538# ) (P < 0.05) » FHZ NPT
EDLES EURIRE o WP IE B R 28 S5 » 1B 2 —TEAE SR N LAY BV A ME S SREE (Geraert
et al., 1996) - £ 5 FMRRSE T 1H - AW EEREEREIN > HRISE (1,867 £ 204 g) FE S AR (1,650 + 295 g)
(P <0.05)  [MAFEAIEETRGE (2,083 + 298 ) MEZEAGE (1,921 395 g) Wi R HIIRAE 2R - RN EEEHIR
BE MRS B AR E TR EIPFRAERREEZRE S - M A sE R AR E N A% 2 BVEOH SR

W& HE R EERIERE - SS9 Sahin er al. (2001) FIBTE—E0 > FHFEIEL - BEO S EBREEETRHRIEN S
B > P B ARG - BB EEN S MIRE S L R AN e i A SRR R R b

(de Basilio er al, 2001) » it T HEARRERFEAE B TAL B FIAAIISIA - ABERIRHEEEBVSUOIRE T IV T2
FEHL - Ali er al. (2020) $5H1 > MBI R TR G R SERTAGEE T IOMSEHEIR T BRE  NHIEHERS
S R R B IS0 A 8 -

5~ BEHE L A AR (L R

S~ B AR (LT > 02 4 B - G RER DR AR R LBEET - IS - GBS -
AEE - AEA/BRECL - RV - EER - SRR - 8 SRS I ENEEERR RS
(P<0.05) - TIAHRZ M » SR M A ~ PRCRARARGERS - ST - SP R TS S THI B RN (P
<0.05)

HE O E A GRS E o AR RS - BESTOAE I BRES K KPS R %
Tt o BITRLANEAT TR TR BAT A -

RIS BT o BIBLE B B A R (L - SR BRI ISR BT
RSB TR - FEThAE - BREDAUSIRI R T S A B (L - FERVE > 3 VBT L BRI
GRS IR i TR BRI TR SN A B - NIRRT R — R A B (s
vy o B EAERLPLEBE DISL AR - R AURETT IS & 7 (Geraert ef al., 1996) - B\ EEE 5 &
PRI - MRS RN E - BIHAEF B - BRI RIS - BRI o T s BB R st L7t -
de Basilio er al. (2001) thi5t: » BELOE SRS  EMPSMEREEE L7 - B E NI EES
B HEAMEES / REQLEEESIRE o B TRREUER G T - S ARANERAR - AES
TSR SR EL R B S SRR K S A SR M I B (Teeter and Belay, 1996) -
TEBSUATE T > A B TR TSR LU IR - S AKS » fETTS B OaR S -
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—SERHEA MBEQRE BT - BEFR B AR TEIRRS - GHEEER M =R H AR ACEEE SRR E -
g P I e — TR S AT D RE RIS B (U AV B 25 LT T il BT 24 AR S S MRS NI 8 (Geraert et
al., 1996) o NI SRR > (LM B R AEMEEIRT K = H MBS ¥UETTS - Sahin er al. (2001) f5H1 > 1£
EURGRIET - BRI E EEBIE I - SUANTFEE R o BT 0 WK T AV - §5 BRI S
W SR BIEG N EARE P B L AR - EX S HEE SRR - BT ERIER Y EEThEE - HEARE T
G b > CHEIRIBRARAE BT TR 2 N A EIR B R B S FEAI/K 3 ¥ A B (Teeter and Belay,
1996) - b4 - BAERIHIE G R ESSHIRUCNERE - BEEHRET S - BEEAVIR T EEEEE - EAFML > 5
FH WHEMR T AYMEE - PRERREREES (ALT) ~ SHEALR P BUEAEES - MENRER B BT E EORIRIR
T REAREAEEAVERRK > fEM e EEEH £ FH (gluconeogenesis) (Yahav ef al., 2005) » fE5h - JHZFHY
ALT B{H#S > FIAe SCW I SR BRI S AT i SR A0 S PR DRIPL T R RE 5 54 U E T T ) - JEHEALZRAY
e R RN RS - SEEHIAL M BRBRAAT B )5 PRI RE R Ry B » MR A $RAE RS (b th BLERITR
FEATE - RS R R ] RE B o S A N R AR A P R K Oy SREIAYZZ AR (de Basilio et al, 2001) < HFE5H
IR T RER A E R BE S » Bl Sahin ef al. (2001) A [F - BERAYE 22— B _ERREE Ay
BRET RS - BRI E ~ SEFRFIMBEALLIMETIRE ~ DU SBER'E - BRI S E S BAEIRE
FERFRBEER T - & LIRERELNEEREHREHE K - EELNAEXHBIEHES > ItER
RIS T (4045C ) EMBT PSR ERRERE RS - & 35 Hilk 0 NEEAE 31 fl 36 CHIFAE IR
BN 7 RN o HmAE R AR A ZORAE B SR 21 CRYSIIRA - HIEEURENT S » BEEERRE
AR FERE N (Khan er al., 2023) > EAAWTZEEERARS - ZH#E—PERaTIRIA - 1550 S ik (LIt 2 PR 22
RICHIEZIEE - ERHEIE MR Rz - BERRRH 2= R - it SRS 2 R AL ERE - €
DR IR RS B o TR E AR PIE - SR B (RS A B R e R

o
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Table 4. Analysis of blood biochemical parameters of broiler in the cool and warm seasons

Parameters

Unit

Cool season

Warm season

(n = 60) (n = 60)
GLU mg/d 248 * 40° 204 +28°
BUN mg/d 2.13+1.53 247+1.17
CREA mg/dL 0.06 £ 0.09° 0.32+0.32°
UA mg/dL 5.02%1.96 462+1.21
AST U/L 236193 242+ 129
ALT U/L 13.00 £ 5.25° 7.1214.16°
TBIL mg/dL 0.10 £ 0.05 0.07 £0.04°
TP g/dL 24810.41° 2.7210.26"
ALB g/dL 1.11%0.16° 1.30£0.21°
GLO g/dL 1.37+0.28 1.42£0.18
A/G 0.83 £0.09° 0.9410.21°
TC mg/dL 109 £23° 122+17°
TG mg/dL 76.40 +24.23° 102.50 £ 33.26
Na meq/L 144 £ 4° 149 £ 2°

K meq/L 5.90 * 1.25° 5.30+0.96"
Ca mg/dL 9.29+1.54° 11.22 % 0.80°
P mg/dL 721+1.24° 7.81+1.18°
AMY U/L 5821278 583 245
Glucocorticoid ng/mL 1.48 £1.29° 0.36 £0.25°

#

GLU: glucose, BUN: blood urea nitrogen, CREA: creatinine, UA: uric acid, CPK: creatine phospho-Kinase, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, TBIL: total bilirubin, TP: total protein, ALB: Albumin, GLB: Globulin,
A/G: ALB/GLB, Alk-P: alkaline phosphatase, TC: total cholesterol, TG: triglyceride, Na: Sodium, K: Potassium, Ca:
Calcium, P: Phosphate, AMY: amylase.

" Sample size, Means 1 standard deviation.

" Means within the same row with different superscripts differ significantly (P < 0.05).
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Table 5. Analysis of blood biochemical parameters of broiler male and female in the cool and warm seasons

PRETERBER A 5 AR B E - MR b RS 2 s 2

Seasons Cool Warm
Parameters Unit Male Female Male Female
(n=30) (n=30) (n=30) (n=30)
GLU mg/d 25741 238136 204 +25 204.1+31.5
BUN mg/d 1.80+1.27 2.46£1.70 2.40%1.19 25+1.2
CREA mg/dL 0.04 £0.06 0.07£0.10 0.321£0.32 0.3210.31
UA mg/dL 525%12.17 478+ 1.70 4.63+1.34 4611.1
AST U/L 244 + 106 229179 240+ 132 2433+ 127.3
ALT U/L 13.53+5.74 12.46+4.70 7.3614.42 6.86£3.94
TBIL mg/dL 0.10£0.06 0.09 £0.03 0.06 £0.04 0.06 £0.03
TP g/dL 2.29+0.38" 2.66 +0.40° 2.68 £0.25 2.810.3
ALB g/dL 1.03+0.15° 1.18 £ 0.10° 1.26 £0.20 1.3£0.2
GLO g/dL 1.25+0.23 1.4710.30° 1.4210.19 14102
ALB/GLO 0.83+£0.07 0.82+0.10 0.9110.21 1.0+0.2
TC mg/dL 110+ 28 109+ 18 119+ 18 1246154
TG mg/dL 82.17+£23.92 70.63 +23.51 105.57 £ 36.63 99.37 +29.81
Na meq/L 14513 143t4 149 £20 14931 1.7
K meq/L 5771142 6.02£1.05 5.40£1.08 5.121£0.80
Ca mg/dL 9.0411.54 9.521+1.50 11.351+0.85 11.08£0.72
P mg/dL 7.02+1.03 7.39+1.40 8.02+1.15 7.59+1.18
AMY U/L 536 +248 627 302 576+ 150 591+316
Glucocorticoid ng/mL 1.36 £ 1.17 1.59+1.40 0.3610.22 0.3610.26

" GLU: glucose, BUN: blood urea nitrogen, CREA: creatinine, UA: Uric acid, CPK: creatine phospho-kinase, AST: aspartate
aminotransferase, ALT: alanine aminotransferase, TBIL: total bilirubin, TP: total protein, ALB: albumin, GLB: globulin,
A/G: ALB/GLB, Alk-P:Alkaline phosphatase, TC: total cholesterol, TG: triglyceride, Na: Sodium, K: Potassium, Ca:
Calcium, P: Phosphate, AMY: amylase.

" Sample size, Means 1 standard deviation.

" Means within the same row and same season with different superscripts differ significantly (P < 0.05).
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Table 6. Analysis of hematological parameters of broiler in the cool and warm seasons

Cool season

Warm season

Parameters Unit (n = 59) (n = 56)
PCV % 30.25+2.48° 28.18 £2.81°
RBC x 10%/uL 2.45%0.26" 2221018
Hb g/dL 11.2£0.88° 10.37£0.91°
MCV fL 124 £ 11.00 127 +7.00
MCH pg 46 £4.00 46.72%1.65
MCHC g/dL 37.12 £2.44 36.9112.03
WBC x 10°/uL 1477527 18.35+3.93°
Heterophils /uL 2,913 +1,657 6,954 3,635
Lymphocytes /uL 9,964 £ 5,678 8,619 2,879
Monocytes /uL 809 £571° 1,500 £ 1,181°
Eosinophils /uL 5451492 4371472
PLT x 10°/uL 13.46 £20.37° 26.04 £19.38°
Fibrinogen g/dL 0.27+0.19° 0.18%0.16°
H/L 0.46 £ 0.66° 1.22+2.18"
Ig G pg/mL 26.87 £ 14.75° 11.37 1 6.80°
IgA pg/mL 227 £112° 285 £ 159°

" PCV: packed cell volume, RBC: red blood cell, Hb: hemoglobin, MCV: mean corpuscular volume MCH: mean cell
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, WBC: white blood cell, PLT: Platelte, H/L: Heterophils/
Lymphocytes, Ig G: Immunoglobulin G, Ig A: Immunoglobulin A.

" Sample size, Means 1 standard deviation.

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

FIFIER E BB ST » 405 7 F » SRR AR L MR RN B PR BB A B 1o s (P < 0.09) » T
FEPMLIIRIAT % & R G SHERERRA AT (P < 0.05) - MEBMIMFE: - AMHONE
BB AT R (P < 005) AR MEIERIEH K EBFVRR AR P < 0.05)  ERE BN R
ROGRE VR B EE R AR - RS BRE (RIS AV A 1T LR RN TR R T 8
TERFHETARAIHIN » ISR (BRI AEABAERA KA (Gous and Morris, 2005) « HEEEHERRAEI
FI T A 4 5 K2 RS %7 BRI TR (Maxwell and Burns., 1985) - fEE » FEEEAVMALE » ALMIZK R
MATZKEBTETI AR ERPERRGET © BRERER(L AR - HH 8
AP » TR R % (AL B AHERF D 4 FRAVEBATIK 5 485 (Sahin et al., 2001) » iP5
BRHEAEI FOYEBEIE - B M AL IBRASR B R TS RACE » (LT A B e



31 TRETIREER S O AREERE - MURAEAL MR SR 5o 2

RIEHEFE - ARSI ERE SR - BRI AR S RS E T EE 5 HBEE M
JESGAHBARE - WS g MEBRELR G FEN1 2% % S EARE - FLI 0] BB/ /0 FEAT 16 5 = i BRI S O P SR S g
(Maxwell and Robertson, 1998)

RT. HRHR ~ AEAHENSHEMRER T

Table 7. Analysis of hematological parameters of broiler male and female in the cool and warm seasons

Seasons Cool Warm
Parameters Unit Male Female Male Female
(n=30) (n=29) (n=27) (n=29)
PCV % 30.1+£2.69 3041227 27.31+3.30° 28.98 £2.00°
RBC x 10%/uL 2.38%0.22° 2.51+0.28° 2.1510.19° 2.27%0.15°
Hb g/dL 11.1£0.97 11.2£0.78 10.07 £0.96 10.64 £0.77°
MCV fL 126.6 £9.75 121.7+11.11 126.4+7.86 127.2+5.86
MCH pg 47279 449%4.02° 46.67 * 1.64 46.75%1.68
MCHC g/dL 3729126 36.931£2.27 37.04+£2.37 36.78 £ 1.68
WBC x 10°/uL 15.58+5.25 13.92+523 18.6714.14 18.04+3.76
Heterophils /uL 3,137+ 1,533 2,680 1,773 7,238 £4,058 6,689 13,242
Lymphocytes /uL 10,622 £ 6,197 9,282 15,104 8,499 2,703 8,730 £ 3,077
Monocytes /uL 8501610 765 1534 1,277 £ 840 1,706 £ 1,411
Eosinophils /uL 389 +281° 705 £ 605" 542 £ 535 339.5 +387
PLT x 10°/uL 10.1£13.6 16.93 +25.36 28.96+24.18 23.31£13.37
Fibrinogen g/dL 0.26+0.21 0.28%0.14 0.17£0.17 0.19%0.14
H/L 0.53£0.79 0.4%0.49 1.03£0.78 1.371£2.94
Ig G pg/mL 32.52+10.71° 21.21+16.17° 1057 12.22£6.59

IgA pg/mL 206.32£92.84 24691+ 127.38 296.8 £ 188.63 274.16 £ 123.9

" PCV: packed cell volume, RBC: red blood cell, Hb: hemoglobin, MCV: mean corpuscular volume MCH: mean cell
hemoglobin, MCHC: mean corpuscular hemoglobin concentration, WBC: white blood cell, PLT: Platelte, H/L: Heterophils/
Lymphocytes, Ig G: Immunoglobulin G, Ig A: Immunoglobulin A.

" Sample size, Means 1 standard deviation.

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

This study investigated the physiological parameters, blood biochemistry, and hematological changes in broilers
across different seasons to understand the impact of extreme climate on their production performance. This experiment
used 1-day-old male and female broiler chickens of the Ross 308 breed. Separately, 25 males and 25 females were used in
the cool season of 2020, 15 males and 15 females in the hot season of 2020, and 15 males and 15 females each in both the
cool and hot seasons of 2021. This comprised a total of 4 batches, summing to 140 birds. They were reared in a non-open
(or closed) chicken house for an experimental period of 35 days. The results showed significant differences in temperature,
humidity, and THI between the cool and hot seasons (P < 0.05). The cloacal temperatures of broilers during the cool and
hot seasons differ significantly as 41.36 * 0.58°C vs. 41.77 £ 0.69°C, respectively (P < 0.05). The body weight at age of 35
days during the hot season was significantly lower (1,788 £ 373 g) than that in the cool season (1,977 £ 277 g) (P < 0.05).
Blood biochemistry analysis revealed that levels of creatinine, creatine kinase, total protein, albumin, albumin/globulin ratio,
alkaline phosphatase, total cholesterol, triglycerides, sodium, calcium, and phosphorus were significantly higher in the hot
season than those in the cool season (P < 0.05). Conversely, birds grown in the cool season had higher blood glucose, alanine
aminotransferase, total bilirubin, potassium, and glucocorticoid levels than those reared under cool season compared to
the hot season (P < 0.05). Hematological analysis showed that white blood cell count, eosinophil, monocyte, basophil, and
platelets number, eosinophil/lymphocyte ratio, and immunoglobulin A levels were significantly higher in the hot season (P
< 0.05), whereas hematocrit, red blood cell count, hemoglobin, fibrinogen, and immunoglobulin G levels were significantly
higher in the cool season (P < 0.05). This study demonstrates that extreme climate has a potential impact on the health
and production performance of broiler chickens. Future management practices should be adjusted according to seasonal

variations to enhance production efficiency and health status in broilers.
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