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Abstract. The article discusses the advantages and the feasibility of using
luminescent and LED light sources to create effective light modes in poultry houses to
obtain the highest possible performance. The influence of the spectral composition of light
sources on the productive qualities of poultry is investigated.

It is known that optical radiation has a significant impact on the bird's body: gas
exchange, the activity of the blood-forming organs, the biochemical composition of the
blood, the work of the endocrine glands, including the sex glands. It can stimulate or, on
the contrary, inhibit the development of the sex glands and their activity. The duration of
daylight has the greatest influence. Therefore, additional lighting is widely used to
stimulate bird productivity.

The light energy perceived by the retina is transformed into nerve impulses that,
stimulating the corresponding nerve centers, increase the vitality of the body, namely
metabolism, thus stimulating the overall physiological and reproductive function of the
bird.

One of the important elements of poultry keeping technology is the livestock lighting
programs. In this case, they have a great significance, such as the duration of
photoperiods, the level of illumination, and the spectrum of light.

It is established that fluorescent lamps and LED lighting contributes to the most
rapid achievement of 50 % and 75 % of egg production, as well as the peak of egg
production, which occurs 9 and 12 days earlier than with incandescent lighting. The use of
fluorescent and LED lamps leads to an increase in the intensity of egg production of
laying hens by 3.1 % and 6.6 %, which confirms the greater promise of using LED lamps
above fluorescent ones to illuminate premises for laying hens.

Key words: efficiency, performance, LED lamps, lighting modes, poultry keeping
technology, egg production

Introduction. It is known that optical radiation has a significant impact on the bird's
body: gas exchange, the activity of the blood-forming organs, the biochemical
composition of the blood, the work of the endocrine glands, including the sex glands. It

can stimulate or, on the contrary, inhibit the development of the sex glands and their
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activity. The duration of daylight has the greatest influence. Therefore, additional lighting
1s widely used to stimulate bird productivity [1].

Analysis of recent researches and publications. The study of the effects of optical
radiation on the physiological state and productivity of poultry is devoted to the study of
many scientists, among them V.F. Larionov, S. Fox, D. King.

It has been proved that optical radiation in the body of the bird causes profound
physiological changes, especially in the endocrine and generative systems. The light
energy perceived by the retina is transformed into nerve impulses that, stimulating the
corresponding nerve centers, increase the vitality of the body, namely metabolism, thus
stimulating the overall physiological and reproductive function of the bird [2].

Purpose — to investigate the influence of the spectral composition of light sources on
productive poultry quality.

Methods. In the process of research, methods of photometry, mathematical modeling
and system analysis were used.

Results. One of the important elements of poultry keeping technology is the livestock
lighting programs. In this case, they have a great significance, such as the duration of
photoperiods, the level of illumination, and the spectrum of light. [3 — 5].

The Department of Electrical Engineering, Electromechanics and Electrotechnology
of NULES of Ukraine conducted research and analyzed the spectral characteristics of
modern lamps, which are used for illumination of laying hens. These are OSRAM
DULUX S 9W/830, OSRAM DULUX S/E 11W/840, and OVOSTAR M/N: PV-4ft-14W
LED Tube and LedLife LFPL 600-22,5 [3]. The spectral characteristics of the luminescent
(Fig. 1) and LED (Fig. 2) lamps are shown below.

In production conditions, the influence of the spectral composition of lamps on Egg
Legs bird's egg production line was investigated, which was maintained in 3-level cell

batteries in three sections.
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Fig. 1. Spectral characteristic of a fluorescent lamp OSRAM DULUX S 9W/830
(a); OSRAM DULUX S/E 11W/840 (b)
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Fig. 2. Spectral characteristic of LED lamps OVOSTAR M/N: PV-4ft-14W LED
Tube (a); LedLife LFPL 600-22,5 (b)

The research was conducted in three groups. In order to preserve the given light
regime in the 1st group, incandescent lamps were used, in the 2nd - fluorescent lamps, in
the 3rd - LED lamps. The duration of light day and the intensity of irradiation on the
working surface were the same. The studies were conducted within three months. The
results of the studies are presented in the table.

The feeding of experimental birds was carried out with full feed fodder. Multiplicity
of feeding hens-bearers - twice a day. Napping - with nipple drinking. Formula lighting
mode: 14 hours. light 10 hours. darkness. The presence of chickens-bearers was evaluated
on the basis of the initial and middle bearings, on the basis of the fertility intensity of each
month of the oviposition and over the entire period of the experiment. Record keeping was
carried out on a daily basis in the number of demolished eggs by each group of laying
hens.

According to the results of the experiment, it can be stated that the age of the bird
prior to the appearance of the first egg and the achievement of 5% of the carcass in all
groups of chickens was practically the same (deviation within the experimental error). 25
% productivity was obtained from chickens of the second experimental group, where

fluorescent lamps were used. The LED lamps used in the third experimental group of
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laying hens caused the fastest achievement of 50% and 75% of the carrier, as well as the
peak of the carrier, which occurred 12 days before the control group when illuminated by
incandescent lamps.

Productivity of hens-bearers

Groups

Index control experimental ones

1 2 3
Demolition of ;he first egg, % 140 144 142
25 147 147 146
50 156 155 153
75 169 164 160
Age of reaching the peak of weight, days 220 211 208
Insecurity during the experiment, pc 163,2 168,3 174

Indicators of carcass during the experiment of hens of the 2nd and 3rd experimental
groups prevailed in control by 3.1% and 6.6% respectively.

It should be noted that LED lighting including modern LED equipment can be freely
used in all conditions; to ensure the safety of people and the environment - the LED
product does not contain inert gas, mercury and does not emit harmful ultraviolet
radiation.

Discussion. Studies have shown that fluorescent lamps and, in particular, LED
lighting contributes to the fastest reach of 50% and 75% of bearing, as well as the bursting
peak, which was applied 9 and 12 days earlier than when lit by incandescent lamps. It has
been established that the use of fluorescent lamps and LED lamps causes an increase in the
carrying capacity of chickens for laying hens at 3.1% and 6.6%, which confirms the
promise of using LED lamps above fluorescent for lighting the premises for keeping bear
chickens.
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3ACTOCYBAHHA CBITJOAIOAHOI'O OCBITJIEHHA Y ITAXIBHUYUX
HNPUMIINIEHHAX
T. C. Knuosicka, O. 1. Pomanenko

AHoTanisi.  Pozenadaromsca  nepesacu  ma  OOYIIbHICMb — GUKOPUCTIAHHSL
JIIOMIHeCYeHMHUX ma CeImI00I00HUX Odicepel C8imaa OJisi CMBOPEHHS epeKmUGHUX
PEeHCUMIB OCBIMNEHHA 6 NMAWHUKAX 3 MeMmOK OOCACHEeHHS MAKCUMANbHO MONCIUBOL
npooykmueHocmi. JlocniodceHo 6Nau8 CneKmpanibHo20 CKIA0y Odxcepell C8imaa Ha
NPOOYKMUBHI AKOCHI NMUYI.

Bioomo, wo onmuune unpoMiHIO8aAHHA MAE CYMMESUU BNIUE HA OP2AHI3M NMUYIL:
2a3000MiH, OUSIbHICMb KPOBOMBOPHUX OP2AHi8, OIOXIMIYHUL CKIAO Kposi, poboma 3an03
BHYMPIWHBOI cekpeyii, ¢ momy yucii cmamesux 3a103. Onmuune UNPOMIHIOBAHHS MONCE
cmumynoeamu  abo, HAGNAKU, NEPewKoO0Hcamu po3eUMK)Y Cmamesux 3ano3 i ix
akmusnocmi. Tpusanicmv OeHHO20 cgimaa mae HauOitbwut enaug. Tomy ododamkose
OCGIMJIEHHS UWUPOKO BUKOPUCMOBYEMBCS OJIsL CIMUMYII0BAHHS NPOOYKMUBHOCMI NMAXIE.

Ceimnosa eHepeisa, wo CHPUUMAEMBCS CIMKIBKOI, NEpemeopioeEMbCs 8 HepBOsi
IMAYIIbCU,  AKI, CMUMYTIOIOUU  BIONOBIOHI  HEPB8O6i  YeHmpu, niOBULYIOMD
HCUMMEZOAMHICMb  OpP2AHI3MY, a4 came OOMIH peyoUH, CMUMYTIONYU MUM CAMUM
3a2anvHy QIi3i0N02IUHY | penpoOyKMueHy yHKYiio nmuuyi.

OOHuM 3 6adCIUBUX eNleMEeHMI8 MEeXHONO02Il YMPUMAHHA NMuyi € npocpamu
OCBIMNEeHHS. Mpusanicms pomonepiodis, piGeHb 0CEIMIEHOCHI | CHEKMP C8ImIa.

Locniooceno enaue cnekmpanbHo2o ckaady 0dxcepen ceimia Ha NPoOYKMUBHI AKOCMI
nmuyi. Bemanosaneno, wo nominecyenmui namnu i c8imao0ioOHe OC8IMJIEHHS CHPUSE
AKHauweuowomy oocsienentio 50 % i 75 % uecyuocmi, a makoodic niky Hecy4ocmi, sAKuil
Hacmae Ha 9 [ 12 0i6 paniwe, HIXC Npu OCBIMJIEHHI JIAMNAMU PO3AHCAPIOBAHHSL.
Bukxopucmanns nominecyenmuux ma c8imaio0ioOHUX 1amn Npu3eooums 00 NiOBUUJEHHS
IHmeHcusHocmi Hecyyocmi Kypeu-wecyuyok Ha 3,1 % i 6,6 %, wo niomeepoxicye enuxy
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NnepcneKmusHicms  BUKOPUCMAHHA  C8IMI00IOOHUX JIAMN  HAO JIOMIHECYEHMHUMU O]
0CGImIeH s NPUMIWEeHb Ol YMPUMAHHS KYPeU-HeC)y4OoK.

KuawuoBi cuaoBa: egexkmusnicms, npooykmuenicme, c6imao0ioOHi jamnu,
pexcumu 0ceimieHHA, MexXHO102ia NMAXIGHUYM A, 6UPOOHUUMEBO ACYD

MNPUMEHEHUE CBETOANOJHOI'O OCBELIEHUSA B IITUHEBOJAYECKHUX
HNOMELWEHUAX
T. C. Knuorcxa, A. U. Pomanenko

AnHoTamms.  Paccmampusaromcsi  npeumywecmea U YeiecooOpasHOCHb
UCNONIL308AHUS TTIOMUHECYEHMHBIX U C8EMOOUOOHBIX UCMOYHUKO8 c8ema OJisl CO30aHUs
ahhexmusHbIxX pexcumos oceewerHus 8 NMUYHUKAX C Yelblo 00CMUNCEHUS MAKCUMANbHO
803MOJICHOU npouszgooumenvHocmu. HMccneooeano enusHue CneKmpaibHo20 COCmasd
UCMOYHUKO8 c8ema Ha NPoOYKMUBHble Kaiecmea nmuybi.

Hszeecmno, umo onmuueckoe usiyyeHue OKaA3vbleaem CYUjeCmeenHoe 6GausiHue Ha
Op2anu3M NMUYsl: 2a3000MeH, 0esmelbHOCHb KPOBEMBOPHBIX OpP2aH08, OUOXUMUYECKUL
cocmas Kposu, paboma dcene3 6HYMpeHHeU CeKpeyuu, 8 MoM YUcie NOJOBbIX JHCele3.
Onmuueckoe u3nyueHue ModHcem CMUMYIUPO8aAmy UlU, HA0OOPOm, NPenamcmeosams
Paseumuio noJjoswlx dicene3 U ux akmusnocmu. IIpooondicumenbHocms OHEBHO20 ceema
umeem Haubovuwee eiusHue. Iloosmomy OononrHumenvHoe ocewjerHue  UUPOKO
UCNONIL3Yemcst 01 CMUMYIUPOBAHUS NPOOYKMUBHOCMU NIMUY.

Ceemosas 3Hepeus, 60CHpUHUMAEMAsl CemuyamKou, npeobpazyemcsi 6 HepeHbvle
UMNYTIbCBL, KOMopbvle, CIMUMYIUPYS COOMBEMCMEYIoujue HepeHble YeHMpPbl, NOGbIULAION
JHCU3HECNOCOOHOCMb OpP2aHU3Md, a UMEHHO OOMEH 8ewecms, CMUMYIUPYsS memM CAMbIM
00WYI0 OU3UONOCUUECKYIO U PENPOOYVKMUBHYIO (DYHKYUIO NIMUYDL.

OOHuM U3 BAJCHBIX OSNEMEHMO8 MEXHONIO2UU COOEPIHCAHUS NMUYbLL  AGTIAIOMCS
nPOCPAMMbL OC8EULCHUS: NPOOOAHCUMENTLHOCHL (POMONEPUOO08, YPOBEHb OCEEUeHHOCTU
u cnekmp ceema.

Hccneoosano  enusiHue  CcnekmpanibHo20  COCMABA — UCMOYHUKOE  Cc8ema  Ha
NPOOYKMUBHbIE KAYecmea Nmuyvl. Ycmamoeneno, 4mo JAIOMUHECYeHmHble AAMNbl U
c8emoouooHoe ocgeujeHue cnocoocmeyem naubonee dvicmpomy oocmudiceruro 50 % u 75
% AuyeHockocmu, a makoice nuKe AUYeHockocmu, komopwiu Hacmynaem Ha 9 u 12 cymok
paunvule, yem npu oceeweHuu 1amMnamuy Hakaaueanus. Mcnoavzosanue a1oMUHeCyeHmHbIX
U C8eMOOUOOHBIX JIAMN NPUBOOUM K NOBLIUEHUN) UHMEHCUBHOCU SUYEHOCKOCMU KYp-
necywex uHa 3,1 % u 6,6 %, umo noomeepicoaem O0ILULYIO NEPCHEKMUBHOCHLb
UCNOIL308AHUSL CBEMOOUOOHBIX 1AM HAO TIOMUHECYEHMHBIMU OJIsl 0C8eUeHUs NOMeUeHUL
OJ151 COOEPIHCAHUSL KYP-HeCYULeK.

KuawueBbie ciaoBa: ¢ppexkmusnocms, npou3eo0umenbHocmy, C6emMOOUOOHbIE
JIAMABL, PEHCUMBL 0CECULEHUS, MEXHOI02UA NIMUUEEO0CHI8A, RPOU3ZEOOCHIE0 AUY
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