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ABSTRACT This study analyzed the effects of temperature, humidity, Temperature-Humidity Index (THI), and breed on the
laying rate of four Korean Indigenous Chicken breeds. The research data included 3,738 chickens collected from Gyeongsang
National University Farm from 2022 to 2024. The chicken breeds studied were Korean Rhode Island Red, Korean White
Leghorn, Korean Brown Cornish, and Korean Native Chicken. Laying rates were measured from 18 to 65 weeks, and weather
data from Jinju, South Korea, were utilized to assess external conditions. Regression and mixed model analyses were conducted
using SAS 9.4. The THI analysis revealed that the highest laying rate (35.84+20.57%) occurred within the 40~49 range, while
the lowest laying rate (25.93+20.61%) was observed in the 80~89 range. Age analysis showed higher laying rates at 30~39
weeks (37.07+19.66%) and 40 weeks and above (37.86+19.62%). By breed, the Korean Rhode Island Red exhibited the highest
laying rate (54.13+£12.23%), whereas the Korean Brown Cornish showed the lowest laying rate (10.244+9.58%). According to
the GLM analysis, humidity along with the daily temperature Range significantly affected the laying rate, and temperature
itself also acted as an important factor. The interaction analysis among THI, age, and breed showed that all factors and their
interactions had significant effects on the laying rate. This study suggests that maintaining THI within the 40~49 range is
crucial for optimizing the laying rate of Korean Indigenous Chickens and emphasizes the need for breed-specific environmental
management. These results provide scientific evidence for efficient management and productivity enhancement of Korean
Indigenous Chicken production, contributing to sustainable livestock development.

(Key words: Korean native chicken, laying rate, temperature, humidity, Temperature-Humidity Index (THI))

M =2 Ao mMe] BHE 7E] JA| w4 Hrhdoh ey &

o SAAAE AL el gt HA 2 T 3l

ETHE il 7| st fEvete] dEAR e RE o, old we} EFHS] g&A4T Y AnE A 1}

A Fa3 9L digton, 59 v& A H] AR Bt A 2ol 2793 JvKXin et al, 2011; Cho et al,

A F2 AFFE] A Al AAA HdH AF &3} 2020; Jeong et al., 2020). 53|, 2tets o] e T3t

frAloll 71oali ket ek ohekst 8 ~Ed o] gk = Ak S7FE dol felvet - 7Hs iAol BE
< A3y ek A A viReRE If e A& 7hee &85 g dAAQ] 84 FhHnh

" To whom correspondence should be addressed : shoh@gnu.ac kr



v
o2
o
rit
o,
ko
rO
lo
o2
o
tlo
W
L
43
fr
b oy
11)
rfo
H
fr "
S DA T

Yo
A

e

o B oo o

al-.g 14—11 -63761 xgg]_g]-x ]
o2 dHA Stk 53], nF 2 Ak
st Ag|d 2EHAE {33k, ol 474
Az olo]d 4 9JTHTao and Xin, 2003; Kim et al.,
2020). HEo], 715 ¥tz A3 netisd 3 }
o] A& 24 TEe AsA BT AEE
S vATHKim et al,, 2022, 2024). °] 3} 2
Bo] o sEds e 9 A A AskE
% A3 A 759 Fe Ab
2 a3 Fojof 3K Oke et al., 2024).
%= A 4=(Temperature-Humidity Index, TH)E &%
RGP SRR AR, AR A

AxkA] Wslel WAk Fdo] g

[e]
o
153 JATHMa et al., 2014). £3|, 12T}
N =

m
o
O{N
> 1:0
o
© gg; t
o for Mo
)
N

2 m1°
%
:(l)L_A‘

a)
o

ol

Oﬁ —{E

rEt :10 [» ot
it
o & o :‘

lm 2

Eﬁ%rﬁi

i

é
_L4

10

=R
i

=1
=

;; rlr
(RO U
o |o
up
L |

k)
5
;—]
=
g
Ac)
il
B
b
1
|o
il
td
T
kD
oy
9‘141
&l
o,
Sy
2 1
S

ot yo

A Al S 2AGkE AL el AddF s
=

A2 g a4 Abede] Weko.

A}oma S shobd TR shetsio] 4

., 2020). Ol?— %H g uistn F3 el AL -
HE 20 BEZRS gioz 20229 E 20243704 43

EERel e dolEIE 28300 £ 93 89
@a&—o«aoﬂ w—t— GFS BAHG B9, L% L w5
o Wabh 3 gl vAE 9P FIsw 7 F
Fol AFF A4 AHg 2AS A Sle) © A7
e,

W2 Y
1. BAA L A2kE AL

= h‘:ﬂrﬂm FeANA A5
Z(KoreaN Rhode Island Red),

%(Korean White Leghorn), E2}TUA] ZA%

f
Y
_va
ﬂ

(Korean Brown Cornish), ¥+l 2}|%t(Korean Native Chicken)
4%&9_ ;H/\}oi =S| -5—}031;} oﬂ_—rL 7] 7} Eo]— 2022L:] 1,261
&, 2023 11,2767, 20243 1,201572] 2HHE HlolEE 3
'6}213}. NS 18T FE 65T/ FRHER —@d

Atk AFe AAEE AT A Fe] 7174 vlolEle} B
) Fale] e 87 8le] atghgo] n]X]|
© G2 Frketad AT AT 7Rk 3dew A
7] dlolEle} AbehE tlo]E & 7Nk

>~
>,
W
o
=
o
o,
it
mﬁ

AU &34 2 Z—WMW z
b ARSI ZNE 1279 7HA]
£ 34 39 wiE P& Aol (660 cm¥F)7F AXE §FAL
oA ALEE AT o] F 5059 7R = AHE Hol 2 AE F
e Al 2Elo] hulE PALA] FAAN23.7 em’/F)ol A HE]
Atk AlE FolE AR @Alol et o]l Wolel, F Wo}
2], Akt A7), Abgk 2] 2 Ak ZU)2 RSl e

o}no

Al FAAEE A AR 713F B2t AH-EAl Al FS T
e #ele FHFATEde] VEs wsten, 4575
P2 T A 1407 458-9] A5 ARt 16577H4] 941
23002 0L, 1758 E AR S7HA A 275
B2 A5 AHS 17A17E o2 ngsketh WAl HES
TANEE 2 AQE 71BA A T wAls Sy
o] Ao et FPEtTh 2 2o Akl g Alek e
= A=Edigtae] 9 AN B Ves weten, #
Aol ztolek so] #e] 3 4%% £ gigte] FEAEE

29 D3)(IACUC)e] T3S

3. 714 ol £

2 Aol 714 dolEE 14 Eulolx iy o
wagon, A HolEE 1% Aol A2 34 33 ¢
9l 14 Hue Tgew ook #4871 HoldE o
o3 2e 2252 PAEU

31 2%(high temperature, High T): Z} 37t #a 7]
A 2Z(low temperature, Low T): Z} F3te] A 7]&
1t % (average temperature, Avg T): 2+ F3Fe] Ht 7|
1 <5 = (high relative humidity, High RH): Z} 3t
o H1 =
A &5 =(low relative humidity Low RH): Z} F7F2]
1:

HA =



Choi et al.

=1

<5 =(average relative humidity, Avg RH): Z} 5=

=
"

)
P )
o
=T

A W 2K(daily temperature range, DTR): 35 9t 7|54
259 HA 2% 7te] Ao

B
R

4. THI(Temperature-Humidity Index) HlAt

B AT s AL YRS 1 2EY A 7S )8
7] 918 THIE 2P atith THIE w©det 5, 53] 57
A e AEHA Hrlo F3 ANER, =9 Al
T Bl & o] &3te] AlLHETh THI A= NRC(1971) &
Dikmen and Hansen(2009)2] 145 7|8to 2 ;b 315 o
(Ha et al., 2018), AlAF2& o33 2t}

THI = (1.8 x T + 32) —
[(0.55 — 0.0055 x RH) x (1.8 x T — 26.8)]

o71d T B 255, RHE 3 JHFE=S Yehd
o} 4t=¥ THI %1?3 ggate] Ho| e 2EHA FF
= W7k, ol & i ® ARG 8 RS 1% UkkE

EREE

5. SAHEA

FHE A7 SAS 9.4 AT EYo]E o] &3] 3] EA
I 23 2y Z42 B8 FAEJT Fo 1y Zdede
THI, % (week of age), F3(breed), 12|12 0] 52| 52}
ol :‘\7_@5]91—0—”4, A ARE Sl o 2 e |
s} Abgbgol A= J3S Hrketa HAH 9 A #4
2718 ARtk

2 1

1. ESH &5 ¥ FHo| mE L2kE

FTHO 2T TR 12 ARES va 245 9
&lo] E2I2 = F(Korean Rhode Island Red), H-&-A1Q1 E2F
] 1&%(Korean White Leghorn), B2 A] Z-AF(Korean
Brown Cornish), 3+ 7|2 ¥(Korean Native Chicken)= thAt
O 18FHTEH 65TH/A AAES ARG B4 2
= Table 19 AIAE vle} ow F2W AHg-S vwgt
ﬁﬂr B2 1EF0] 51.54%2 et 71 w2 Ake

< HYa BEFRFUAZC] 11.04%2 7 W& Abehe s

ERllch B3k EFEHO T mE ARheS A 23,
Akgto] Alzbel 1853 RE] 2953 TR 28.29%, 30 ~39F

. Effects of Breed, Laying Age, and Temperature-Humidity Index on the Laying Rate 71

Table 1. The effects of breed and age on actual laying rate in
Korean indigenous chickens

Factor Level Laying rate
Cornish 10.24+9.58°
Korean Native Chicken 33.2+14.64°

Breed
White Leghorn 54.13£12.23*
Rhode Island Red 35.62+14.7°
18~29 28.29+19.73°
Age (week) 30~39 37.07+19.66°
40~65 37.86+19.62°

The values are meanststandard deviations.
¢ The different letters of superscript within the column signifi-
cantly differ (P<0.01).
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Table 2. The effects of temperature, relative humidity, and tem-
perature-humidity index (THI) on actual laying rate in
Korean indigenous chickens

Factors Classification N Laying rate
<11 288 33.66+19.41°

Temperature 11~26C 240 33.36421.48"
>26C 9 29.34£19.50°

40~60% 160 32.24421.92°

Relative 60~80% 344 33.91419.75°

humidity
80~100% 120 30.64+19.08°
30~39 72 35.26421.25%®
40~49 104 35.84420.57*
50~59 152 34.77421.45®
THI

60~69 128 31.39+£18.94°

70~79 136 31.83+18.5%

80~89 32 25.93420.61°

The values are meanststandard deviations.
"¢ The different letters of superscript within the column signifi-
cantly differ (P<0.01).
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Table 3. Correlations of variables affecting laying rate with
R-squared values

Low RH DTR High T Low T HighRH LR

Avg RH 082* 007 081° 084 —038 —0.03"
Low RH 0.08 073" 086" —043 —0.I°
High RH 0.13°  0.12° —034* 026"
High T 093" —022*° —0.04
Low T -0.35* —0.07
DTR -0.22°

¢ The different letters of superscript within the column signifi-
cantly differ (P<0.01). An asterisk () is used to indicate when the
P-value is not significant

In the table, relative humidity is denoted as RH, temperature as
T, Laying Rate as LR, and daily temperature range as DTR.
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Fig. 1. Estimated laying rate by breed and week of age (THI
category: >30). In the figure, ‘CO’ represents the Cornish
breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
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Fig. 2. Estimated laying rate by breed and week of age (THI
category: >40). In the figure, ‘CO’ represents the Cornish

breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
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Fig. 3. Estimated laying rate by breed and week of age (THI
category: =>50). In the figure, ‘CO’ represents the Cornish
breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
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category: >60). In the figure, ‘CO’ represents the Cornish
breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
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breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
Estimated Means (+SE) by Age (Week)
THI Category: 80-
80% 1
70%
S Ammmee . -
e';;60/ - B p)
§ 50% e
=
%40%
E
LIuJ) 30%
20%
10% _L _l_
- M” L 1
32 33 34 36
Age (Week)
Breed - Co KNC A Re Ri
Fig. 6. Estimated laying rate by breed and week of age (THI
category: >80). In the figure, ‘CO’ represents the Cornish
breed, ‘RE’ stands for White Leghorn, ‘KNC’ refers to Korean
Native Chicken, and 'RI' denotes the Rhode Island Red breed.
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