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Table Lighting program for the leghorn

Age

0 to 3 Days

3 days to 1 Wk
1 to 2 Wk

2 to 3 Wk

3 to 8 Wk

S Wk

10 Wk
11 Wk
12 Wk
13 Wk
14 Wk

Amount of

Light (hr/day) Age

22

pA0)

18

16
14.5
14
13.75
13.50
13.25
13.0
12.75

15 - 17 Wk
18 Wk
19 Wk
20 Wk
21 Wk
22 Wk
23 Wk
24 Wk

25 Wk
throughout
production
cycle

Amount of
Light (hr/day)

12.5
13.50
14.5
15
15.5
15.75
16
16.25

16.5
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MONTH
80 80
- 70 70
=
o= &80
o e
R 50
= 39
[ &=
<o 40 40
o
b iy 1962- 63 30

20

From Card and

10 10 :
o RN TR TSNS, IRl i Nesheim, 1972
AUG 15 g 8 ?I ' 'lg IJ) JF lf« h;\' I\An h“ {!

MONTH

Fic. 2-10.—The production pattern of hens from 1939-40 New York Random
Sample egg laying test (top) where no artificial lights were used and from the
1962—-63 test (bottom) where artificial lighting was used.
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S e R A 2 A FE VR > 2248 (0-35 H i
15 5 /IafE 1 10 20 40 SEM
(lux)

e (kg) 2.188 [2.091 [2.109 |2.114 |0.027
eas (kg) [3.791 |3.785 |3.758 |3.749 |0.011
F:G 1.702 [1.772 [1.737 |1.733 |0.007
FELT% (%) 6.02 6.63 6.18 5.85 0.421
From Deep et al., 2010
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SeHER S NEEE R MEIN CGE 2 H 7R) 2 o2
HEMEE |1 10 20 40 SEM
(lux)

TEREE (kg) |2.32 2.34 2.29 2.28 0.104

JBsER (%) |68.94a [69.28a |68.38b [68.32b |12.26

B (%) [19.40 [19.20 [19.44 |19.15 |0.057

fEER (%) |7.72a  |7.56b |7.51b |7.51b |0.018

Hit (%) [17.1ab |17.3a |17.0b |17.4a |0.048

From Deep et al., 2010
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1700 = E—TOSNER—E

1&!

M s60 nm 4T C

_ 1500 | - -

";_;}: 1300 - P seonm 4 %

Pl %
500 | - 7 g%%fﬁ

=

Age (days)

FIGURE 1. Body weight of male broilers reared under different
light spectra. Each group of treated birds was exposed to either 480,
060, or 660 nm, or white light from 1 d old until termination of
experiment at 35 d of age. Figure la presents BW at 1, 3, 5, and 7 d of

H Ul Bz m 23L:1D » TS EF£EE - From Rozenboim

et al., 1999 13



2.40

2.12

1.84

1.56

Feed conversion

1.28

1.00

Age (days)

FIGURE 2. Feed conversion of male broilers reared under different
light spectra. Each group of treated birds was exposed to either 480,
060, or 660 nm, or white light from 1 d old until termination of
experiment at 35 d of age.

H i bizbaga 23L:1D - FEFENA K FEIE - From Rozenboim

et al., 1999
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EEEHE ~ BEE ~ SkELURAE 10 HERE( 20 HiR
SRIE RS B B R AR T N B A B

He | EEE =% %Rt BG10 [BG20 |GB10 |GB20
0 41.2 41.2 41.2
10 |249b |250b |257a
21 |740b |/763ab |/764ab |733b 792a
27 1170 1205 1215 1168 |1217 |1232 |1177
34 |1717b |1741ab |1755ab|1664b |1839a |1849a |17/75ab
46 |[2707b |2701b |2814ab|2709b |2840a |2897a |2780ab
Eﬂﬁ‘j—;é{lgz%%g;jﬁé 23L:1D » ZFZEJSAEEEEIE - From Rozenboim
et al.,

15
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[T

O HE R R B IRt 6 A B A BE B ERRHIR N 2R 2 s &

R FEA B EE (0) BT AT
= 8 Hi |15H% |36H# |56H#: |0-36H |0-56 H

23L 195 458 1975 | 3387 1.65 2.10

-1 191 422 1907 | 3419 1.67 2.10

P 0.577 [0.001 |0.001 |0.250 |0.085 0.745

e
HE &

g7 |191 [431 |1911 (3382 |1.67 2.10

EER 195 449 1975 | 3419 1.65 2.11

P 0.912 |0.028 |0.002 [0.219 |0.187 0.544

K-SR © 0-7d, 23L; 8-14 d, 12L; 15-21 d, 14L; 22-28 d, 16L; 29-35d, 18L;
36-42 d, 20L; 43-56 d, 23L

BHS : 0-56d, 2 fc; BE3% - 0-7d, 1 fc; 8-14 d, 0.5 fc; 15-56 d, 0.25 fc
From Downs et al., 2006
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SRR TG IR A Z IR o i

RNHEE RN E

I/ HE |9 H 23 B 37 H 51 H
A2 (Q)
0.5-0.1fc |227 976 2420 3750
15 fc 232 031 2302 3582
PE 0.6125 0.0098 0.0021 0.0001
2R E = (9/bird)
0.5-0.1 fc [209 1253 3746 6301
15 fc 213 1208 3603 6547
P{E 0.2290 0.0850 0.0151 0.0236
el A SR A 55 H 5 B R 2 = & (From Lien et al., 2008)
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TEIBAR I YE A YE IR R R B e N B B A AR Z s &

MEARHE T 0.5-0.1fc |15 fc P (g
s () 3759 3569 0.0016
EEAGE (9) |2701 2572 0.0073
BA44EE (g) | 739 704 0.0432
EHHILEE (Q) 602 574 0.0652
/NERLE () 137 130 0.0052
N (g) 300 273 0.0001
HEEE (0) 855 804 0.0037
HEREEE (9) 78.1 78.1 1.000
From Lien et al., 2008
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MORTALITY RECORDS IN THE FOUR FLOCKS ON
CONTINUOUS AND INTERMITTENT LIGHTING PROGRAMS

Intermittent Continuous
No. of Birds Females Males Females Total No.
in Each Barn 11.800 11.600 12.000 of Birds
47,200

Age in Weeks

%6]/8 b 91/6 90/7 88/15 300/36
7111 99/16 84/12 9/35 333/74
41/15 61/34 40/33 98/50 240/132
57/18 35/22 44/35 52/50 188/115
24/11 30/16 33/14 51/31 138/72
21710 20/10 23/10 26/20 90/50
21/8 10/9 23/9 22/15 85/41

Total 296/81 355/113 337/120 416/206 1404/520

“Total mortality
®Sudden death syndrome

R&EHE & 3L:1D (From Ononiwu et al., 1979)




2000)

Bl GO C IR A FER B B R RCR 2 2 &

e |ZFEHHEEE (9) HE=EEE

HE |fEak |PEH |(#&E Ee |PHE
0-3 24 54 NS 1.68 |1.75 |NS
3-6 155 162 [<0.05 |2.05 |1.97 |[NS
6-8 195 (204 |NS 2.99 [|2.50 |NS
0-8 123 (128 |NS 2.07 [2.03 |NS
TEEHE: 1L:2D 5 JeiEs&E 20 lux (From Ohtani and Leeson,

21



] SR B S T A HERG B
and Leeson, 2000)

e BB HS B

il HLE I B P {H
fe e ()

3 717 696 NS

6 2393 2516 *

8 3459 3637 ok
PEEE ()

0-3 676 656 NS

3-6 1676 1820 ok

6-8 1066 1122 NIS

0-8 3419 3597 ok

HEREE (YEHS)
8 1.73 2.02 *

& 7 =228 (From Ohtani

22



SIS R E RMEINS 22 (21-41 HER
HH 23L:1D 1L:3D P
IEENC) 0.659 0.550 0.231
Hiwes (kg/d) 0.069 0.067 0.972
Hita s (kg/d) |0.134 0.121 0.319
AR A2 1.93 1.78 0.015

From Apeldoorn et al., 1999
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AEDEIEETER A 6 7

BT > 8

A EEMEAR 23L:1D 12L:12D 2L:2D
B85 (ko) 2.23010.182b |2.014£0.131c |2.460%0.152a
GARLSEEE (kg)|4.386+0.227a | 3.629+0.112b | 4.243%0.160a
BRDIRHHR A 2% 1.967£0.256a |1.802+0.290b |1.725+0.312c
SRR 6/100 5/100 2/100

E5 PR E R B (P < 0.05) (From Abbas et al.,

2008)
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R - JEHERR 8L

> B EAT R FTE - 22 S EI T He R B AE R A 50 T
HEHH > 22 s FaaiE il 2 8o e e 14-16L
SEiEsEE 10 lux Pl E oo
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g 5 8L ZfEH W E 20 FECHEHRAE 111

~12L ~ 13 ~ 14L » HEEMAR
EHRH | EEE |(&EHE | R | ikE BEE | JETE
(hr/d) | (n/hen) |(9/egg) |3 (glegy) | () | HEE(%) | (%)
11 157.9 [64.9a |335 6.6a 10.6a 7.5
12 159.4 |64.3b |332 53b |9.8ab |95
13 164.3 |64.0bc |322 4.7bc |9.0b 9.8
14 164.4 |63.7c |322 44c |8.9b 6.9

From Lewis et al.,

2010
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HAFHRHRREBENR A EEATRAR Z EEREGERPNFEE (From
Rizzotto et al., 2011)

JEIR EER (%) HrbEFEE (9)
= 88.002" 792.232b
4T 92.002b 788.592b
B 82.00P 717.72b
48, 96.007 831.64

REFRETHEREE (P <0.05) -

21



HAEEERERT

Haugh units (HU) (From Rizzotto et al., 20

)

=

—

=
4l
-5
A

W

4_’Ln~
7y

fe—

(=]

P

BATRARCEVER - &
11)
HE  EHHBE
10.452 4.822
10.582 4.602
10.15P 4.572
11.172 4.622

FEFEHRTEREE (P <0.05) -

28
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1. B 2t ai ot B R R E 2 o
A Ead JeiEZe e

HH
EE TS 10 55
i HEH 4/30£5.0 |3/23%2.4 *
EEE = (0) 1136154 |1260+38 NS
O FEAEEE |0 (0%) 17 (30.9%) |*
HAEHE (g) - 222421
P A - 2.240.3
* P <0.05 -

B ETR H AR (1994) -
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* 2. IEEEH

HH HHEH | 28R | K5 S figke
JERET. 47
TEEREE |10 |48.310.8|1.710. |44.7£0. [22.3+0. |7.1+0.2
E 1 9 6
HAERE |5 53.5+0.6 | 2.4+0. |41.8+0. |17.5%0. |6.6+0.1
iE 1 4 4
P <0.01 <0.01 [<0.05 <0.01 >0.05

EPHETER E SRR (1994) -

T 348 B B B 5 — J R
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7< 3. el | 2N aH R A e 2 Pha#
EfZy s e B AH

EERERETIIN e 5 —
&= () 910+84 792146 813195
F L EEE(cm)| 35.3%1.3 36.9%1.3 31.94+3.8
T+ Y FEE (cm) 10.7£0.2 11.0£0.3 10.1+0.5
JEEESS: 8.0+0.4 6.210.2 7.7£0.9
CEEE 1.20£0.01 1.2440.02 1.2240.03

#Ei%%@—iéﬁRH~% YeHBpR g — A EE R
—f7

|

R > R MK E B E AR A AT 25
* el ﬁ)ﬁf@% 30 H#EE 245 T8l 150 H ELIREI BT o
EirRtEnER H iy (1999) -
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FIIEAH e
— R T 25—y B IX
THeE HE 52.0£2.6 51.5%0.7 49,1x1.9
[ ) 2.820.1 3.0x0.2 2.6x0.2
K57 41.6x1.7 44.912.1 44,7x5.6
i 11.6x1.1 14.5x1.2 14.0x3.0
fiztz 8.1x0.4 6.3x0.2 6.6x0.5

# B CIRSH— AR EREH R > SRR — AR R
R FRZMHINGELE AU IR e A= R -
*tiEER I &y 30 HERFR R4 T8 150 H RIS #E(T -
Et sk 5 (1999) -
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S0 —

(P/OX) NI1A

BEHERE

£ (510 RwmaE) -

B
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FLEAMHIS
EHE > ZERE BESEHE - (From Dahl and Petitclerc, 2003)
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B ERZA AR R OEIE (8L:16D; BiE) ~ ROt (16|- 8D;

ZEFE)

BRIt

HE Y

IEREAFEAR 2R (25 mo/d; BiiTE) 1R 2 FLEE

/) \\_

€ - From Petitclerc et al., 1998.
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FEED INTAKE

Kilograms/week

)
=
©
p
(=2
2
=

Weeks of lactation

ST EAZZE - B HEHAEE » LEHwWK 198 wk
42 Bi57 20L » = Hwkl F wk42 B:5 20L (From Garcia-

Hernandez et al., 2007) 40




Artificial long-day photoperiod
(16 h light: 8 h darkness)

Suckling Early milking Late milking
4.0 _ phase . phase | phase

70 B4 98 112 126 140 Lactationdays

November | December ¢ | February | March Months ofthe vea

BHUER H A — K ERER BRI (DD1X; @) BH b

#5510 HZE5 140 HREENR AT RIEHIE(LDLX; O) 28 H A E
= ° (From Flores et al., 2011) 41




4.57
4.0}

3.5
3.0

Milk fat, %

2.5

2.0¢

1.5
4.5

4.01
3.51
3.01
2.51

Milk protein, %

2.0
1.5

.
L

Milk lactose, %

»
o

[F%]
th

Artificial long-day photoperiod
({16 hlight: 8 h darkness)

Suckling
phase

Early milking

phase phase

Late milking

14 28 42 56 70 84 98 112

126 140 Lactationdays

NMovember

December January February

March

Months ofthe vea

Sk 2 2L -

(From Flores et
al., 2011)




Artificial long-day photoperiod
(16 h light: 8 h darkness)

Suckling Early milking Late milking
4.0 - phase : p]‘IESE : ph:EIEE

Milk yield, kg/d
Tad Lad
e L

b
L)
T

0 14 28 42 56 70 84 98 112 126 140 Lactationdays

MNovember| December January February | March Months of the vea

BHEF H A R HRER B AR (DD2X; @) BE b

#5510 HZEE 140 HRENR AT RGR(LD2X; O) 2 & HAE

& ° (From Flores et al., 2011)



Milk yield (g/d)

“ 1 || 1 I | || 1 | |

ﬁ

O 1 2 3 4 5 & 7 88 9 1 11 12
Week of lactation

R = 2 — OtIEHIIFAEE 2% - SDPP: 8L; LDPP:

16L (From Mabjeesh et al., 2007)




DIM 3 9 12 16 19 23 26 30 3 37 41 44 47 53

sSppPbm 11 11 11 11 11 11 11 11 11 11 11 11 10 8
pPPbe 11 11 M o1 o1m o om o mmomw 1w 9% 9 9 8

3.0

5 9 12 16 19 23 26 30 34 37 41 44 47 53
Average DIM

iR IEE R RN AL 2 22 . SDPP: 8L; LDPP: 16L (From

Mikolayunas et al., 2008) 45
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Figure 1. Live weights of lambs exposed to 16 or
8 h of light/d and fed ad libitum (AL) or restricted (R)

quantities of concentrates. From Forbes et al. (1979hb).




Low Plane Nutrition /D .08

300 - -
— — — High Plane Nutrition f-*"' O o8
i
580 O 8L :I16D ;,EI -
Oec:eo o7 o g
260 d

2490

Body Weight (kg)

220

200

| I ! | | |
IEGE'D <0 =1 80 100 120 130

Days

Figure 2. Live weights of heifers exposed to 16 or
8 h of light/d and fed ad libitum or restricted diets.
Average daily gains are shown to the right for each
treatment, From Petitclerc et al. (1983a).
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125
Nov. 11 1o March 10

1 i i ] ] L 1

4 8 12 18
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100 L
0

Figure 4, Live weights of Holstein heifers exposed

to 16L:8D, 24L:0D or nartural photoperiods between
November and March. From Peters et al. (1980).




NEFRENAEDUEAZ A RERE S

IR EA HYEE (oid) | HKE=E (kg)
8L:16D 345 125
16L:8D 417 141
7L:9D:1L:7D 442 138

From Schanbacher and Crouse (1981)




/A\\%é_‘g‘%u\\

lll

RN 16 B¢ 8 /N\ILIR 2 SEIg g H I E

[TL])

e 541 F 14 7 (g/d)
/\ZE2E (16L:8D) 410
/N2 (8L:16D) 340
BH2¢2¢ (16L:8D) 345
RH2¢2¢ (8L:16D) 300

From Schanbacher and Crouse (1980)
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e iEpE AR AR S HAR (2-8 Z8i5) A==
VEANZ 5228 (AN E s

T H\zH 7] T CHE S oeia P

g HE  |81t4 9144 NS
(e]ie))

Ui e 22249 228410 NS
(e]fo))

LAt 0.345+0.014 |0.342+0.009 | NS
KSEIE : 8L16D

£tiE © 16L8D
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e AHEHE B AT (8-14 7EES

) ERMEIRZ A

N
5 H\eH 5] SS SL LS LL
S H e (g/d) |7.942.4b |-4.1+2.3% |8.0£2.6" |2.145.6%
SZiiE e (g/d) |115211 | 10446 12616  |116+12
s 0.065+ |-0.040f [0.062+ |-0.008t
0.024 0.003 0.025 0.008
SS : A RHHBEM SIS ML  SL - A RIFOER - ESH&

N[/ Q7T .
71[;!5]\\\’

LS : éiz% HITOCHE - HEE RARL IR

N[/
/) \\

LL © ARAHEEE S~




CHE R AT B e N s 2 (AN E =)

HH DS SL LS LL
e (kg) 3.87x0.07 4.03x0.25 3.88x0.18 4.33x0.28
JZrsE (k) 3.02x0.07 3.10x021 299x0.14 3.36x0.21

B2 (%) 7182+13  768+12  77.1£08  T77.6% 1.7
AR () 533+£6.2d 3671914 67.4+73% 8234 19.3b
HEHEEE (2) 37 +£49H  223+3502 473+£85H 517+ 12.6b
FFigEEE (g) 60.3%£3.58 60.0f4.42 683+£2.8H 72345720
M bEEF) 342.0%15.6 402.7£37.4 339.0% 162 410.5%32.0

fEZEER (9) 6.67£0.670 333£042¢ 6.00% 1,158 6.67 £ 1.43%

SS © 4 BRI LI  SL : 4 EEIOLIR BB ;
LS : BB BRI LL © 4 EHIEIR A e -
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Table 5 JEIEHHEHIEE - FHKE R

ERIRCR 2 8

(REE=)
20 71 7 H = it H g P value
HIEE (kg) 4.1910.76 4.31%0.59 0.6342
REE (%) 4.5210.68 4.29%0.69 0.3348
FHBEE (g/d) 11.83110.56  -0.84817.51 0.0461
FHHFEE (g/d) 189.3214559 162.56%43.38 <0.0001
CERSBYVES 0.06410.031  -0.009+0.029 0.0455

Y5 HEE : 8L:16D
EEEESEIE - 8L:7D:1L:8D
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Table 6 JEREHEREREIIINZ 28 (KEB=E
4H K] FaOG R BRI P value
Live weight (kg) 4.5210.68 4.2910.69 0.3348
Abdominal fat (g)  116.88159.04  146.25%52.63 0.2903
Visceral fat (g) 108.13t73.29  130.63%50.53 0.0473
Liver (g) 116.25%26.56 92.50+20.70 0.0640
Gl tract () 349.38140.48  320.00%45.36 0.0995
Carcass weight (kg) 3.1510.46 3.0910.53 0.7210
Abdominal fat (%) 2.6310.99 3.38%1.01 0.1679
Visceral fat (%) 4.38%1.26 3.00%0.88 0.0805
Liver (%) 2.6310.43 2.0010.20 0.0150
Gl tract (%) 7.5010.71 7.5010.95 1.0000
Dressing

percentage (%) 69.6312.55 72.0012.18 0.0616

4G © 8L:16D
B B 8L:7D:1L:8D
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HrEts H B el AR RN 2 (R EEAR)
HAE] | sHB! BHREE | FHEE | fERR8eER
©) ©)
Wk 2-8 | CP 5113%l#:19% |196.63.1 |59.9+1.8 |0.305+0.003
(Exp. 1)| CP it 16% 203.613.9 |57.1+1.8 |0.280+0.007
P {& 0.0969  |0.2504 |0.0045

Wk 4-8 | CP E.14%l5220% |274.2115.6 | 76.412.6 | 0.282+0.016

(Exp. Il) cp EpgiEss 282.5+7.2 |69.1+3.2 | 0.246+0.011

P{E 0.3196 0.0346 |0.0475
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FRERF A A A A e = S
GRIEE  |[GERGR [SHNE (O fkEek
(©)
LN = G icl 219.7¥45 [30.113.1 0.136x0.011
NFgEgE | 237.315.6  |22.911.2 0.096x0.003
P 0.0170 0.0325 0.0033
(BB G4 5R)
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1.4 - Group SD
1.2 -

0.8 A

0.6 }/\
0.4 -
Dol s

1.4 - Group SL
1.2 -

Feed intake (g/min)

0.8 -
0.6 -

0.4 1
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Table 8 SEIEEER R ZE

ZH | 1R B HHEE (9) S/ NEEEE (g/h)
*ootHE
£ H 189.32+40.56 7.86+1.69
¢ FEHARS 62.15+20.25P 7.801+2.48
o e AR 127.17+27.832 7.95+1.74
B ROLHE
= H 162.56146.21# 6.77t1.93%
38 48 3 B HA 60.76+22.602 7.74+2.81b
FE i BB HART > B HA 41.86+16.79b# 5.98+2.40¢
FE B HEHA 13.3215.81¢ 13.3215.812
FEi IR EA % > S HA 46.07123.70b% 5.7612.96¢#
SEHEHE 74.08124.84b 8.3712.72a
o e A 88.47+34.312 5.90+2.29b#

# Means in Group SL is significantly lower than in Group SD (P<0.05).
a, b, c Means with different superscripts differ significantly in the same group (P<0.05).
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