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1 LED S¢HE » Hir (1) %R - S4HEHLBERS B 16 /N5 » A THIERELY 185 lux » 5B E T8 & 52

HEMWITR > IR E 25 ~ 31 ~ 37 ~ 42 ¢ 48 iy - PRIMTBEIMAE BN F R M B2 R R - SERGERETT > 6
FHREER - EEME - ERGREAFBRBEL EAVCERCALE LED Jelddiiks > MEE ~ SZREA REFRE
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HRIBRTS K
L SEEh)

B A R Em A S SR AT R & oy BT BT WE(E 2 144 € 1 H i B8 (2 23215 (brown Tsaiya duck; Anas
platyrhynchos domesticus) - #1550 — 3 Bg e IEF SR B HES - 4 BEGEE SN IER RS AR P E B R
W5 > FHiS®Eim 19 BiREFEMR O ICE 3 (I IEF RN NS - I8R5 3 Hlsl 7 Bl IR RS ERLE
i o AR IR A A SR T AR o0 A B B ) IR K (5 A/ N R I (R sUE B S 105006 57 ) -

1. GEReafE

BaEE Ty 3 EERAE T > vl ks 0 — 8 EIVEBERL - 9 — 18 IBAVE ROk ~ 19 AV E Sk} - sERHR 6

B REUKEER > fREC s Rt R EOR 1 PR -

* 1. B - 5RdHSlEENZ EREC TR
Table 1. Diet composition in the rearing period (0 to 8 weeks of age), growing period (9 to 18 weeks of age), and laying
period (after 18 weeks of age)

Ingredients, % Starter diet Grower diet Layer diet
Yellow corn 55.54 51.94 49.93
Fish meal 2.00 — 3.30
Soybean meal, 44% CP 25.30 10.00 27.00
Wheat bran — 10.00 6.50
Wheat flour middling’s 10.30 20.00 —
Soybean oil 1.10 — 2.50
Yeast powder 3.00 2.00 2.00
Rice hull powder — 2.40 —
Todized salt 0.30 0.30 0.40
Choline chloride, 50% 0.08 0.08 0.08
Limestone 1.10 1.50 1.50
Di-calcium phosphate 1.10 1.50 1.50
DL-Methionine 0.05 0.05 0.05
L-Lysine-HCL — — 0.01
Vitamin premix® 0.03 0.03 0.03
Mineral premix” 0.10 0.10 0.10
Total 100 100 100
Calculated values
Crude protein, % 19.5 13.5 20.0
ME, kcal/kg 2,900 2,660 2,700
Calcium, % 0.81 0.94 3.05
Available phosphorus, % 0.36 0.27 0.39
Lysine, % 1.05 0.60 1.11
Methionine, % 0.38 0.27 0.39

* Supplied per kg of diet: 60 mg niacin, 18 mg calcium pantothenate, 22.5 mg vitamin E, 9 mg vitamin B,, 6 mg vitamin B,
6 mg vitamin K, 3 mg vitamin B,, 1.5 mg folic acid, 0.03 mg vitamin B,,, 0.03 mg biotin, 15,000 IU vitamin A, and 3,000
IU vitamin D,.

® Supplied per kg of diet: 8 mg CuSO,*5H,0, 120 mg FeSO,, 60 mg ZnSO,*H,0, 60 mg Mn,0,, 0.7 mg KIO,, 0.2 mg
Na,SeO,, and 0.2 mg CoCO,,.

I s Sapa
Al =ROLIRA G B R (1) B2AVCIREHC B GEHLEIR (2) B Z0BIR AL B € LED YR (#0H 6000 K )(3)
E A CIFEICAL t LED SEiR (2% 460 nm ) - SUBRECE Y H 2D G IR 2 N TOEIRGRELY 185 lux - A TR
AR 16 /N (EIESEEHEIRERE ) BECE T E 20 13.5 /N (A THEEZVCIRR HEE - Wl A TR
e 16 /NEPDEIRRE ) - JEIREERH B L4 5 BEEG E 9 B -
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IV. ERERE
F—IERARE R/ N 570 x 330 x 235 A5 (OF x B x /=) THEA 12 (EER18E - A TeHE » [EH15ER
/NEy 40 x 30 x 45 253 (OF x E x 15) . i RIERR E v EE A 48 EHE NS o WSEE 19 HlkEE Sy Bo T
IEFIE R T 5 I E BRI K alEgo e Ia - 70 24 HiREG AT IE W T 52 BEeAEH -
V. sERHIETE H
() ERHREE
W€ 0w 24 HIRFMG - & 2 BHE —XIEEaE R PR EE - HETTDL L HER | 5BaEEAr - FFEESERREY
gkl > SE B e > RSB A BE H KRB R > RIS E AR ' - &3 K% 0
SHERERERIEE R WA ER - STREEFRBERVEEZS - FRUREIREEE 3 X > B AZ AN ENEER
keE-
(i) FESEMERE
FRECFHENNSEEEEY - ENZEHEAANEEERRUEEIRE . R4 EmER -
(i) ZEmE
2 FEERUEME 3 RABISEMEE > HINEESE - EEE - EREE - E0SEHEEEAL -
HETTRI AN - FEE A E FF (FAY-06, Nagata Inc., Taiwan) ZE{T{EFIFFE - S5 ERTHHR L - fEH
ERRENE 8 (HT-9635A, Hung Ta Inc., Taiwan) &8 T EE » T~ BRIl 2 2500 B8 RS (R T 2012 1F > S0k
EEHENRARZEE - AT BE R » Findliis&— R/ DEREELET (FN595, FHK Inc., Japan)
HIE > DAL =B~ (E AR ENEREE - B FIRETIERRENELENEE » HRlHK %
DUZE GBI E £ (FHK Egg Quality Gauge, FHK Inc., Japan) JHI7E 2S5 1 =8 » MR DASTFESE BEAr (Haugh
unit) » ZEEC AT =100 log (H- 1.7W*7 +7.6) » Hrh H (RFEHSE (mm) - i W FoREHE () °
(v) BT R
EISE 24 JHIRIE - 5 2 BRI #5215 (HDR CX-240, Sony, Japan) [ EZEFAEN » $EZBENRET R
4K o fFiE 4 Rp o BRIk S EIEN 4 HEpiyE g 1 PErp i@ 5 S8 E 8 /N - FfEHEIEE 20 &R
EINSEAVIT Ky o Pyl e Z8ee N BT3RS ST T8 - (ERMasRZaisRiz 30 788 fyeh 1 (EeUBRER e is i ss -
TR AEERR 1 /NEHEREE | X BRI ZEE 1 186 15 P - SURAHAEE ISR 2,100 &R (5 & x
TRx4Rx 158 ) DUERER S E IR ERIRET & Wi BT AEIRZ A (AT AHR
RE S BRI SRR SRR - (T RHAIESHE R (1989) 1= - EEENSE1T o or R DU T B © BR & (R
B~ BoK) -~ JEED (B =L - ) ~ RE (VI ~ BEK - BEE ) 5 o BB E A B HEERER— > 3
EetEHE—TIE ABHEIR SR ETE -
(v) Mg MR
ANSEE 25 ~ 31 ~ 37 ~ 42 k48 R - BHZAHNRI — K AEENIRE S 12 € > DISEEEIRT =(EREL
2 & 3 mL iy W FE A EZHTZ (heparin) FYEZEHRIME (BD 367871, BD, Franklin Lakes, NJ) {&%5 %7
JETAHEK IR © FEFTA MURER ARS8 5 - DIBE L% (Thermo TIEC MUTIL-RF220v, USA) 3% 3,000 g
iCa 15 57857 B EREAMAE o 1A MAE 34528 2 mL IFEREE OVE I RFER -18°C » AR IR H )
TH2 (estradiol) B2/j 522 (progesterone) HY R[S - FI#lUE BSE RS inbnZ iR B EiabafT - ARG il T
EL (06656021 190; 07092539 190, cobas”, USA) HEFF4HF -
i) &t
SNEGERHEE A SAS enterprise HUAR#ES T48ET574HT (SAS enterprise guide 7.1, SAS institute, Inc., Cary, NC) »
Horr DL —fE4R MR U F2 7 (general linear model procedure, GLM) #1758 154347 » FF LA Tukey’s honestly significant
difference (Tukey’s HSD) & il 25 B Hil 2 72 SREEEE: - BT Rl =R Ao 25 FdA [BI1T B o0 8 =Rl ] (BX
&~ EE) - (KB [ =FEMERIFE LA categorical data analysis procedure (CATMOD) F2 7 3 Fhifis & i B 4H Y
PRV o GEET O MTEERIL P <0.05 R FBHE A R - SlEass R DS ENIFAEAE(R 7 (mean + SD) FIR -

R R
L STk R

W 24 T 52 S RIS EI S LR ELEE 2 - ARG SAB 2 MO U RAT € LED SRR &
R S 16 LED SEHRAL (P < 0.05) (143 £ 12 g vs. 136 £ 13 g) » SORHEFAHARRHR A RA M HARIAL R (140 £
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15 ¢) (£ 2) - BYEIEHBLL 5 LED SEHEAHAYE SR R Gongruttananun and Guntapa (2012) JH{LL > 22 1-%E
ST BRI ER I METE 4/ NFHY DR ELLT (o - SERBUR W B H e R B IERTE 225  Min er al. (2012)
Eefi B (e BT (0 LED YUl EHAY 8 - SERBURG TAL0 LED St M E LR BRE G A (L LED
JEHEE TS © 55 Hassan ef al. (2013) ELf 0 (24T (0 LED SLIRHMEEHHR QB E > SRS M EHEREE
5 RIBIAGAERAE RAESE - MiEbEnYZE R v R R R 4 T — A DORIRACR - ARSI - BE
BTt LED SEIRAIAHAVE AR MERTE 2R > R EMRREEMAD - R EFE R E L -

R2. GaTECRIRAEDEREE B 2R HE R R R B E

Table 2. The feed intake of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination
Weeks of age Fluorescent tube White LED Red LED
Feed intake, g/day/bird

24 — 28 133113 128112 13618
30 — 34 13312 13011 1357
36 — 40 138+ 13 137112 139+ 10
42 — 46 144+ 17 1396 14819
48 — 52 154 %13 147 %15 1559
Means 140 £ 15 136+ 13 143 £ 12°
Methionine, % 0.38 0.27 0.39
Means * SD.

" Means in the same row without a common superscript differ significantly (P < 0.05).

IL.

EEEMERE

24 & 46 FHIR AR - SEHANEERI - RAFEZ R - 48 2 52 Al 2RI IR L EE (74
+4% ;5 65 1 9%) B4 5 LED £ BB (75 + 3% ; 66 + 8%) i 4H 883 = /A [ 8 LED 3% BB 4H (67 £ 5% 5 60 = 7%)
(F3) - BUREERCRGEHER - BRI R AR F A TR - SR EE EERE > A A& LED i
4H - 4168 LED SelRaHAVIS A ENEES » SIS RELE /7 SURGE SR AH (L (Huber-Eicher et al., 2013; Baxter
et al., 2014) » G TALEOEIRFIMMNEER N ERFRGES - HEERPUNRG T O esrtEE - AEST
(pigeon; Columba) (Wang et al., 2015) BA#8EE (Japanese quail; Coturnix japonica) (Woodard et al., 1969) 175585
GEIR o INATHITEUR - AL EOEIRREEIAN R RO IR n AR I E E S A E E R AR (Pyrzak ef al., 1987,
Reddy et al., 2012)

® 3. aTEORISAEDEREE B IR HEERIRHE

Table 3. The egg laying rate of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination
Weeks of age Fluorescent tube White LED Red LED
Egg laying rate, %

24 — 28 725 6615 7114

30 — 34 6417 61%5 59+4

36 — 40 5916 5414 6117

42 — 46 5616 5416 6218

48 — 52 74t 4° 67 £5° 75+3°
Means 659" 60+ 7° 66 * 8
Means * SD.

“® Means in the same row without a common superscript differ significantly (P < 0.05).

L. E5E

(i) ZEE : 42 2 46 Bl - (0 LED i (63.9 £2.3 g) ~ 411 LED SE07 (63.8 £ 1.6 o) M IS EFTAE
ZEEFESNECSEANENES (62.6 22 g) - FlBaRMIEE - SEEZ MRS RAFEEER
(F4)-
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T4 BTHOISA DR E Ot L EEATE

Table 4. The egg weight of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination
Weeks of age Fluorescent tube White LED Red LED
Egg weight, g

24 — 28 599122 59.5+2.9 60.1£2.9
30 — 34 61.5£2.1 61.51£23 61.8%11.9
36 — 40 61.8%£2.0 62.6+£2.2 62.3+22
42 — 46 62.61£2.2° 63.9+2.3° 63.8+ 1.6
48 — 52 64.0+2.1 64.112.6 643124
Means 62025 62.313.0 625127
Means * SD.

“® Means in the same row without a common superscript differ significantly (P < 0.05).

(i) SRR @ &Lt LED SRR SR 2 ERGEET 24 2 28 ~ 36 £ 40 Bl EHE SRR EELH » Hat
LED SERRAH T 42 2 46 BHeHTE &2 SR aE R S N2 UG E A - b iS4 PE & 2 Eik
SRME I - O (5.42 1 0.53 keg/em’) BALTL {1 (5.53 £ 0.47 kg/em”) LED SEHAAHANZE & 2 Eiafs B8 s it
JEREE4H (5.28 £0.50 kg/em?’) o

RS GETEEIERREDLIFREECE 2O RS HE RS2
Table 5. The eggshell strength of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination
Weeks of age Fluorescent tube White LED Red LED
Egg shell breaking strength, kg/cm”

24 — 28 5.3240.49° 5.4240.53%" 5.60 £ 0.34"
30 — 34 5.66%0.53 5.7340.48 5.8410.40
36 — 40 5.21%0.50° 5.3240.60%" 5.57%0.51°
42 — 46 5.08 £0.40° 5.48£0.51° 534+0.51%°
48 — 52 5.1510.39 5.1510.33 5311038
Means 5.28 £0.50 5.42+0.53° 5531047
Means t SD.

“® Means in the same row without a common superscript differ significantly (P < 0.05).

(i) EFL/EE 5t LED SEHRAHFTEE 2 ERIEEAE 36 £ 40 BRI EE s et EMHTZEE - 406 LED ¢
IRAHAN B S W FR A e E = 52 - GiBEslBa e BRI AIBTR - 416 LED SeiRdpTEE 2 EREE > &S
PR E SRR S - 1 E & LED JERRAARI MR S5 MR HEAER (% 6) ©

* 6. LTSI AEDEIREE B 20t RE HERRE A8
Table 6. The eggshell thickness of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination

Weeks of age Fluorescent tube White LED Red LED
Egg shell thickness, mm

24 — 28 0.402+0.014 0.403£0.013 0.404 £0.013
30 — 34 0.411%£0.014 0.414£0.011 0.418£0.013
36 — 40 0.400+0.013° 0.408 £ 0.016" 0.407+0.011*°
42 — 46 0.396 £ 0.008 0.400 = 0.009 0.400 = 0.009
48 — 52 0.400 + 0.005 0.400 = 0.004 0.401 £ 0.005
Means 0.402 £0.012° 0.404 +0.012%° 0.406 +0.012°
Means * SD.

" Means in the same row without a common superscript differ significantly(P < 0.05).
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(v) ZEIRERAL : $5RBUR 24 F 52 Ml Kl s R RN M SR ABEEZR (RT) -

F7. ETREEISAEDEIRRZEC B 20 IRE H S BB Y72 2
Table 7. The egg Haugh unit of brown Tsaiya ducks reared under natural sunlight supplemented with different artificial

illumination
Weeks of age Fluorescent tube White LED Red LED
Haugh unit

24 — 28 94%8 9319 94 £8
30 — 34 86110 85113 87114
36 — 40 86110 85111 88112
42 — 46 89%9 88110 90 £ 11
48 — 52 8919 86110 87+10
Means 8919 88+ 11 89t 11
Means * SD.

Iv.

VL

WESTHEMBEIIIFE T » Er et al. (2007) LLEL BRI - BS ~ 41 - &k LED JRIRSERN R » SRR
JeAH 7 SRR S PR R B A A TS BLEE A - AL EAHAVRIR & A I 7 < [ Gongruttananun (2011)
HIBHZE Ry RIS BRI M FREE RS ~ B RIS B 4G AL = B 2R L R 8 - S5 RE R =4HRY
HHE - EHSE - ERFEEEMEEESR  Min e ol (2012) LEEH G ~ 406 ~ B0 LED SEIRE 180G B AT
FEENFE  ERBRSEAMERSEMAE ER » M4 TEOCHAVERE S BE SR BB F &L  Borille
et al. (2013) 45V EESEHE LED BS ~ & ~ & ~ 41~ HEIIELE 6 A [EBHCOLIREM - SRR 4HTEE Y &
B EOSE - SR B AL 25 0 Hassan er al. (2013) {1 LED 41 ~ %k ~ B ~ [ ~ 4L#5HC%E ~ 4LH8HC4:
BEE AL 6 A FIBH AL R HE - SRR EMEEAED SE - ZREA - ERaE SREE SR - §
A B eI ERBE BRI R B ORISR - DLE RIAYNZE M ARG R B E R4S » 40 Min er al.
(2012) 37 Ry HbH 9T BB W FT 45 SR B0 AT e R R A R [EIRHZE SEIRAY R 5] DUECHI & e HY 2= SR 2L 5 Borille et
al. (2013) &fzmER4N LED EHEH BB Ao 5 2 8 2078 HEsY 0 ELF) 2020 4 - England and Ruhnke(2020) %25
FraniE LB O B B BB R - A BRIBIEEREE TR R (B HELEZENE -
KREBBHVAE RN S - MR IR P EEMAE AR » (FERGRE > O B1BI41 (1 LED Y HRAH B as ok
B EREEEALE LED SEIRAHSZ IS EHE - EERAEBERER S AR - EZ 2 E
B E L 5 LED SEHR EUR ROMATEEL - MERRESTRAE AR » 4L eI M a3 e & E iR 24
[&IETH -

BT Ry

LA 4HEL A (1 LED SEHGR4H (P = 0.0011) S 4T t1 LED YEHG4H (P = 0.0070) 2 IRV T Rt =UH B =5
1A% H th LED ¢ HR4HEAAT 51 LED YeHa4H AR R 4H s Bale & 2 17 Rl Z R FEE (£ 8) - A&
RRPTH B B IR BAHRV B2 2 EEARE ] RALE LED SR IRAHNS ERIUEET AR > BraeEd
5 TSGRz A FIBCOL IR AT RfF U nT sE Bl AV FT 4 SR (Prayitno er al., 1997; Huber-Eicher er
al., 2013; Sultana et al., 2013) °
INAESIN

e B AP B MY 31 MEBAIEAT ¢ LED SEJEAH (452 £ 92 pg/mL) B2 & LED YEJA41 (422 £ 85 pe/mL)
Me € fI i R EE 2B B EE SNBSS (327 + 156 pg/mL) - SSapseil 2 Bn 201 R ENE 2B TR DL
4L LED JYHGgH A 5 (453 £ 23 pg/mL) ~ H 8 LED SEHEAHZCZ (430 £ 22 pg/mL) i PLas e B 4H K (389 £ 39
pg/mL) (% 9) « ZAMFBNEZREE 7 - BB B R BB 252 - {¢ Hassan e al. (2013) FVIHSFEISAIZE
EHMIR P EIE 2R DAL LED Yeid4H 83 S 85 (6 LED JYelE4H - (HEL LED [ yeigdmaR » BAERGS
FHAL - BYE R & A A AEAERA - WERRHVIPEL (Etches, 1987) ~ {i2 4 UNE 3¢ 5 818 1 7746 (Palmiter,
1972) ~ EE=EHIBEYIHY &1L (Deeley et al., 1975) % » BUREHMRFEIERREEEEERRFAHER AR
i e
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*® 8. GTECEINAEDEREEC B AR AT BRI
Table 8. The results of brown Tsaiya ducks behavior pattern reared under natural sunlight supplemented with different
artificial illumination

Original behavior (%) Fluorescent tube White LED Red LED
Feeding 8.8 8.0 8.6
Drinking 14.4 13.9 12.4
Preening 22.5 28.3 27.1
Frolicking 11.2 12.1 10.8
Standing 21.7 18.8 20.3
Crouching 7.8 53 4.6
Sleeping 8.4 9.6 10.4
Wagging 5.0 39 5.7
Main behavior category

Feeding 232 22.0 21.0
Activities 38.8 443 43.6
Resting 38.1 33.8 354
Probability of ChiSq 0.0025

Analysis of Contrast

Sunlight with fluorescent vs Sunlight with white LED 0.0011

Sunlight with fluorescent vs Sunlight with red LED 0.0070

Sunlight with white LED vs Sunlight with red LED 0.5064

R, LTRSS AEDERZEE B 20 HIM T EE R K2R REHIE
Table 9. The blood estradiol and progesterone levels of brown Tsaiya ducks reared under natural sunlight supplemented
with different artificial illumination

Fluorescent tube White LED Red LED
25 Weeks of age
Estradiol (pg/mL) 394+ 102 440 £90 468 £ 101
Progesterone (ng/mL) 0.2910.13 0.41%0.26 0.321£0.22
31 Weeks of age
Estradiol (pg/mL) 327+ 156 422 £ 85" 459 +92°
Progesterone (ng/mL) 1.04 £0.45 0.32+0.15 0.41£0.15
37 Weeks of age
Estradiol (pg/mL) 399 +98 403 £ 96 417£120
Progesterone (ng/mL) 0.2910.16 0.41%0.57 0.35%0.15
43 Weeks of age
Estradiol (pg/mL) 389197 423 80 445120
Progesterone (ng/mL) 0.20£0.09 0.3110.28 0.2710.12
49 Weeks of age
Estradiol (pg/mL) 436176 463 £ 103 476 £ 95
Progesterone (ng/mL) 0.32%0.12 0.32%0.16 0.34%0.14
Means
Estradiol (pg/mL) 389 £39° 430 +22%° 453 £23°
Progesterone (ng/mL) 0.43+0.35 0.3510.05 0.33£0.05

Means * SD.
“® Means in the same row without a common superscript differ significantly (P < 0.05).
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FAEABREGE R ATISAI - (EfR e (2RISRl B ZOE Y I—JEH LI&L € LED SEHREUU AT E e e E 1F o N Ll
FOLIRAYAR - WEE iR SRV EER N EWE - NIt EARNREIRERZEHTES H LED SelafielBE R A T
FE{% - &L LED SEHE A {E Ry B a8 /e BAVIS S E A TOLIRE -

2EXR

PEEsE o 1989 - 4GNS EERAT T R B AE ER MERE 2 Bl (4 » BRIZ LR ER R BSE T - i tam s > 2 -

PRak— ~ S=EIRTT ~ SATEE - PR ~ BREFJE ~ 225325 - 2006 « /KERABLEG AN & H AT EIRE B PE -
EEWTSE 39 1 175-182 -

FREERT ~ =R ~ MREZE - BflaYs ~ BEE - BORE - 42 - 2007 - B RGHEEE O E B AHE 2 B e 05
FEENERE <508 - BEEMTST 40 1 231-239 -

FREIE ~ MROEHT - BOCH - FHESE - FIRTT - 2016 - IREDRE R ORI EME 2B - BAENTIE 49 1 215-

221 -

R I~ RNEZ A~ BEHRTT ~ BIFEM ~ ARIERT - 2017 - K [EI B IR e NG 2 S MERE SR ER

a7 X ?*%Eﬂjb 50 D 15-21 -
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Abstract

The aim of this study was to investigate the effects of natural light supplemented with different artificial lights on the
egg laying performance, egg quality, animal behavior, and reproductive hormones in brown Tsaiya ducks. The 144 brown
Tsaiya ducks at 19 weeks of age bred from Eastern Region Branch were randomly allocated into three independent non-
opened duck houses. The size of each independent non-opened duck house was 570 x 330 x 235 cm (depth x width x height).
Each house included four rows of individual cages with 12 pens in each row, and they could accommodate a total of 48
brown Tsaiya ducks. Here, we designed 3 different treatments: (1) natural light with white fluorescent tube light, (2) natural
light with white LED light, and (3) natural light with red LED light. The ducks in all treatments were exposed to 16 hours of
light including 185 lux artificial light daily until 52 weeks of age. From 24 weeks of age, daily egg production was recorded,
and feed intake, egg laying performance, egg quality, and animal behavior were measured twice a week. The concentration
of estradiol and progesterone in plasma were also monitored at 25, 31, 37, 42, and 48 weeks of age. The results revealed that
the group exposed to red LED light showed the highest feed intake, egg laying performance, eggshell strength, and estradiol
level. However, the egg weight, egg Haugh unit, and progesterone level showed no significant differences. The results
indicated that red LED light could enhance effects on the egg laying performance and egg quality, suggesting an alternative

illumination option for a non-opened duck house.
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