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PRODUCTIVITY OF BROILER CHICKENS

Summary

There were investigated the effects of basal diets supplemented with a feed additives based
on Kazakhstan field’s vermiculite on growth performance, productivity of one-day old broiler
chickens for 42 days. In the experiment 100 chickens were divided into 5 groups with 20
chickens each. Four experimental groups were fed with supplementing of 3%, 5% vermiculite
and 3%, 5% vermiculite with fish meal and control group - the basal diet. It was established that
supplementation of vermiculite could increase significantly body weight gain, productivity and
feed conversion but higher level of these indices were obtained when the 5% vermiculite with
fish meal was fed. All dosages of the mineral didn’t morphologically change of internal organs.
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Introduction

In recent years, the attention of researchers is directed to the use of non-traditional types of
feed additives in feeding animals and poultry. Therefore, the technology of production and
experimental research of functional feed additives based on vermiculite for animal husbandry
and poultry farming is relevant and contributes to the sustainable development of the agro-
industrial sector. Vermiculite was discovered in the beginning of the XIX century, industrial
application was received only after 100 years [1].

Vermiculite is a silicate mineral that is obtained from volcanic magma resources. High heat
treatment creates an expantion in volume, an increase in permeability and a decrease in weight.
The obtained product is very light and sterile. With thermal insulated and fire-resistant features,
vermiculite is used as the land regulator in agriculture. The chemical composition of vermiculite
is: S10,38-46%, AL,0310-17%, MgO 16-35%, CaO 1-5%, K>O 1-6%, Fe;036-13%, TiO,1-3%
and H,O 8-16% [2, 3].

Due to its physic-chemical, ion-exchange and sorption properties, vermiculite is a
biologically active agent for increasing productivity and natural resistance, preventing diseases
and toxic, and improving the quality of the end products of poultry farming.

The expanded vermiculite is used in veterinary medicine as: the main component of feed;
an inert carrier of fats, vitamins and nutrients in feeds; a carrier of medicinal products; a sorption
additive in feed for animals and poultry; a source of microelements; to improve digestion; to
increase appetite; for removing radionuclide and heavy metals from the body; a bedding material
for animals and birds, expanded vermiculite saves heat, absorbs moisture and gases, protects the
litter from mold and rot; for incubating eggs; for germination of seeds for feeding birds.
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Due to its physic-chemical, ion-exchange and sorption properties, vermiculite is a
biologically active agent for increasing productivity and natural resistance, preventing diseases
and toxic, and improving the quality of the products of poultry farming. Possessing a high
capacity for liquid substrates, vermiculite retains its bulk properties. This allows the preparation
of bulk concentrate containing vermiculite, which can be impregnated with various feed
additives, vitamins, probiotics and medicines and contain up to 70% of the mass of the liquid
ingredient: (fat, vitamins and other medicaments). Many experiments have shown that feeding of
this feed additive into basal diet of will result in a significant increase in meat productivity and
improved product quality [4, 5].

At present, the largest deposits of vermiculite are found in forty countries of the world
(USA, Japan, Italy, Canada, Bulgaria, and Hungary). There are deposits of vermiculite in many
parts of the world, but only a limited number of sources have industrial development. Large
deposits of vermiculite are discovered in central Asia. Also, the basic deposits of vermiculite are
concentrated in the USA, the South African republic, Russia and other countries such as the
Republic of Kazakhstan [6].

Vermiculite is a new material for the Kazakhstan, although it is used in other countries.
Kazakhstan is rich in large deposits of vermiculite raw materials such as lirsu, Zhylandy and
Kulantau of the South Kazakhstan region.

Preliminary results of comparative studies, physical and chemical, technological properties,
vermiculite samples from various regions of Kazakhstan, Russia and far abroad have shown that
the most optimal parameters for feed preparation are the raw materials of the Kulantau deposit,
which reserves amount to more than 3,5 million tons [7]. The economic competitiveness of the
Kulantau vermiculite plant is due to the proximity of the resource base and the availability of
cheap energy sources; low infrastructure costs and a convenient transportation.

Thus, the production technology, experimental research and introduction of bioactive feed
additives for poultry farming, based on natural mineral - vermiculite, are relevant and contribute
to the sustainable development of the agro-industrial sector.

Materials and methods

The experimental part of the work was carried out in between 2014 — 2016 at the
departments "Veterinary-sanitary examination and hygiene", "Biological safety", in the
Kazakhstan-Japan Innovation Center of Kazakh National Agrarian University and in the "Saru
Bulak" LLP.

The subject of the research were broiler chickens the "Arbor Acres" breed, which were
randomly allocated to ten-tier battery birds of 20 birds each, under conventional conditions of
ventilation, temperature (17-19°C) and lighting (16 h light d"). Birds were kept in isolated
sections on deep litter with a partial mesh floor. Chickens were grown to 42 days of age. All
birds had a free access to diets and water and fed with a standard industrial diet.

For experimental studies used expanded vermiculite M-150 from Kulantau deposit,
fraction 0,5-3,0 mm. Vermiculite of this deposit had a high content of macro and microelements,
as previously described above. Vermiculite with fish meal was used as a feed additive in a ratio
of 30:70, which showed good results and highly effective during storage compared with other
relations. For the feeding of broiler chickens were used the starting (PK-5) and finishing (PK-6)
variants of mixed fodders. Feed mixtures contained the same components, the only difference
was that the mixtures designed for the experimental groups were supplemented with vermiculite:
(A experimental group) a basal diet (BD) without vermiculite (V), (B) 97% of BD supplemented
3% V, (C) BD supplemented with 5% V, (D) 97% BD+3% v+ fish meal (1% v and 2% fm) and
(e) 95% basal diet and 5% v+ fish meal (1,5% v and 3,5% fm). ). The research scheme of use the
feed additives are given in Table 1.
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Table 1 - Scheme of the feeding experiment of birds

Groups Conditions
A (control) 100% BD
B (experimental) 97% BD + 3% V
C (experimental) 95% BD + 5%V

D (experimental) 97% BD + 3% V+FM (1%V+2% FM)
E (experimental) 95% BD + 5% V+FM (1,5%V+3,5% FM)
*Abbreviation: BD — The basal diet, V-vermiculite, FM — fish meal

Veterinary and sanitary examination of slaughter products was carried out according to the
current GOST. The subjects of the study were broilers of the same batch; the conditions of their
maintenance were the same with observance of optimal parameters of the microclimate. The
following were used GOSTs: GOST 18292-85 «Slaughter poultry. Specifications», GOST
7702.0-74 «Poultry meat. Methods of sampling. Organoleptic methods of quality assessment,
GOST 31962-2013 «Chicken meat (carcasses of chickens, broiler-chickens and their parts).
Specifications». At 1, 14, 28 and 42 d of age, birds were weighed. The statistical analyses were
performed using ANOVA. A significance level of p<0.05 was used during analysis.

Results and discussion

There are several measures that can be used to evaluate the performance of a flock of
chickens — growth rate, days to market, mortality, and feed efficiency. This results indicated that
an average weight of the all experimental groups fed with vermiculite feed additives was higher
than the control group (Table 2).

Table 2 - Effects of feed additives on growth performance and body weight changes of
broiler chickens

" Period (days) Growth
%‘ Iqitial BWG.g Relative Ave-rage Growth
5 weight,g growth,g d?:uly rate

1 14 28 42 gain, g
A [474+1,2| 786,73£25,6 |1502,10+46,2 | 2007,30+65,1 1959,9 46,66 42,35
B 46,2+1,1 | 793,71£31,0 |1531,07£59,2| 2158,00+14,0 | 2110,82 50,25 45,72
C [44,6£2,6 | 796,05£24,3 |1529,16+16,4 | 2204,21+20,8 | 2156,61 51,35 46,31
D |473+1,3| 805,35+15,5 |1638,47+£24,2| 2403,31+£20,8 | 2356,01 56,09 50,81
E 454422 | 812,21+14,3 |1644,30+57,0 | 2506,50+£53,8 | 2459,1 58,55 52,88

In an experimental group E, where chickens fed with vermiculite plus fishmeal, the weight
gain was more on average 19% than in the control group. Addition of vermiculite and
vermiculite plus fishmeal to broiler’s feed had a significant impact on absolute average daily
gain (ADG) and relative growth (GR). Table 2 shows that the difference in weight of the broiler
chickens at the beginning of experiment in all groups was not more than 0,4g, after 42 days
average daily gain ADG of the C group was 51,35g; D 56,09g, E 58,55g while the control
ranged from 47,2g to 47,4g. The growth rate in the control group was 42,3g, in the D group
50,81g and was higher about 10,53g than in the control in the E group 52,88g (V+FM).

As aresult, feed efficiency was much better in the first weeks up to one month (about 75%
of body weight) of broiler chicken production. Body weight gain of birds for the first 14 days of
age given a diet supplemented with vermiculite with fishmeal was higher than those given only
vermiculite. The body weight gain was not affected by the dietary treatments from 28 to 42 days.
This observation is in agreement with the results of [8], who observed no differences in body
weight gain of broiler chickens supplemented with different natural feed additives as alternatives
to antibiotic growth promoters.
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In this report, the results demonstrated that broiler chickens fed with the 5%V+FM diets
had significantly greater body weight, better average daily gain, relative growth gains and
growth rate than birds fed a control diet during the experimental period (Table 3).

Table 3 - Meat yield of broiler chickens

Group Indicators, n=20
Preslaughter weight , g Postslaughter weight , g Slaughter yield, %
A 2002,50+0,31 1362,31+1,32 68,03+2,31
B 2146,12+2,35 1459,32+1,32 68,04+0,51
C 2198,21+3,21 1516,41+2,33 68,98+0,41
D 2397,31+0,62 1636,12+2,31 68,25+0,35
E 2501,41+0,41 1750,7140,53 70,07+3,21

The maximum values of weight were recorded in broiler chickens of the third and fourth
experimental groups — 2397,31-2501,41g, which is 16,1-19,2% more than in the control (Table
3). The weight of the gutted carcass of broiler chickens of the control group was 1362,31 + 1,32
g, which is by 6,6% less than of the first test group, by 10,1% less than in the chicks of the
second experimental group, 16,7% less than in the poultry of the third test group and 22,1% less
than in the fourth test group. The yield of gutted carcass of broiler chickens fed with feed
additives was higher than in control group.

The results of weighing the internal organs of broiler chickens showed that the values of
liver, heart, lung, spleen, muscle and kidney weight in broiler chickens of the control group and
the first test group differed insignificantly (Table 4). In broiler chickens of the third and fourth
experimental groups showed an increase the mass of internal organs where we used vermiculite
and fishmeal.

Table 4 - Weight of internal organs of broiler chickens

. Groups
Indicators A B C P D E
Liver 39,9+0,3 40,2+0,3 42,6+ 0,5 42,6 £0,56 42,9 +045
Heart 9,8 £0,1 9,9+0,1 10,9 £ 0,1 10,8 £0,31 10,9 £ 0,41
Lungs 9,7 0,2 9,7+0,2 11,7+ 0,1 11,7+0,16 11,8 +£0,21
Spleen 2,3+0,1 2,4+0,1 2,7+0,1 2,7+0,06 2,7+0,13
Muscular stomach 30,3+0,3 30,3+0,2 33,3+0,3 33,3+ 0,20 33,4+0,21
Kidneys 4,9+ 0,1 49+0,2 5,5+0,1 5,5+0,03 5,6 £0,32

The poultry of the control group by weight of the liver was inferior to the chickens of the
third and fourth test groups by 6,3-6,9%, by mass of the heart - by 9,2-10,0%, lungs - by 17,0-
17,8%, the spleen - by 14,8-14,9%, the muscular stomach - on 9,0-9,2%, kidneys - on 10,9-
12,0%.

Thus, feed additives based on vermiculite in the studied doses contribute to improving the
growth and development of broiler chickens, increasing their meat production.

Conclusion

In conclusion these results suggested, that expanded vermiculite of the Kazakhstan
deposits and fish meal may be able to use as substitute for feed additives because the growth
performance in chicks fed diet with vermiculite and fish meal was very productive with regard to
increasing the total weight of broilers relative to the control group.
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Aomurammesa T.b., Capcembaesa H.b., IlapuToBa A.E., bex0epren A.T.
Kazax ynmmuix acpapnvi ynueepcumemi, Anmamol

BEPMUKYJIMT HET'T3IHJIEI'T A3BIKThIK KOCITAJIAPIbIH, GPOMJIEP
BAJTIAITAHAAPBIHBIH OHIMAIITTHE ©OCEPIH 3EPTTEY

AHJaTna

Maxkanaga KasakcTanma eHAIPUITEH BEPMHKYJIUT HETI3IHIETI a3bIKTHIK KOCHaTIapibl
KOJIZIaHFaH Ke3/eri Opoiiep Oananangapsl OHIMAUIITIHIH HOTHOKENEepl kepceTiireH. Toxipubdene
Kachl 01p TOyMIKTeH 42 ToyJiKKe JeHiHri (corora skapaMisl) op tonrta 20 6actan OesiHreH oec
Ton OanamaHiap KOJaAaHbUIABL. ToxipuOenik TonTarsl OanamaHaap HETi3r1 ac yJeciHe KOChIMIIa
a3bIKTBIK KOCIIAJIAPMEH a3bIKTaHIBIPBULABL: colikeciHie, 3%, 5% Bepmukynur xoHe 3% (1% B +
2% BY¥), 5% (1,5% B + 3,5% BY) BepMukynuT Oanblk YHbIMEH. 3epTTey HATHXKelepl Opoiiep
OanmanaHAapbIHBIH (U3HOJOTHSIIBIK JKaFIalbIHA JKaHA a3bIKTHIK KOCTAJIapIblH KaHAA Ja Tepic
OCepiHiH YKOKTBIFBIH KOPCETTI.

Kinm ce3dep: BepMHUKYIUT, Opoiiiep OananaHaapsl, a3bIKTHIK KOCIA, €TTIH Carachl.

Aoapuranuena T.b., CapcemoaeBa H.b., [laputoBa A.E., bexoepren A.T.
Kazaxcrkuu nayuonanvnwii acpapuuiii ynueepcumem, Aamamol

NCCIEAOBAHUE BJIMAHNA KOPMOBBIX JOBABOK HA OCHOBE
BEPMUKVYJIMTA HA ITPOAYKTUBHOCTD IbIIIIAT-BPOUJIEPOB

AHHOTANUA

B cratee nmpuBeneHsl pe3yNbTaThl  MPOAYKTHMBHOCTH  HBIIUIIT-OpOIIEpOB  MpHU
MIPUMEHEHUNH KOPMOBBIX J100aBOK Ha OCHOBE BepMuKyjuTa Kaszaxcrankoro mpousBojactsa. B
OTIBITE HMCIIOJIH30BAIUCH IIBIILIATA C CYTOYHOTO /10 42-1HEeBHOTO (yOOHHOT0) BO3pacta, KOTOphIe
OblT chopMupoBaHbl B TATH rpymmbl 1m0 20 ToyioB B Kakaou. LIplisTa OMBITHBIX TPyIII
JIOTIOTHUTEIFHO K OCHOBHOMY PAallMOHY MOIyYalid KopMoBbie 100aBku: 3%, 5% BepMHUKYJIUTA U
3% (1% B + 2% PM), 5% (1,5% B + 3,5% PM) BepMukyiur ¢ ppiOHOI MyKOH COOTBETCTBEHHO.
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Pe3ynbpTaTthl ucciaenoBaHUN CBHUIETENBCTBOBAIM 00 OTCYTCTBMM KaKOro-IHOO HEraTHUBHOTO
BO3JICHCTBUS HOBBIX KOPMOBBIX T0OABOK Ha (PU3HOJIOTHUECKOE COCTOSTHHE OpOIIIepPOB.
Knioueswvle cnosa: BepMUKYINT, UBILISATa-0poiiepbl, KOpMOBasi 1o00aBKa, KauecTBO Msica.

V]IK: 619:616.98:578.831.31
Aocarosa K.C., MamoOeranueB M., EcumbexoBa H.b., Knauoaes C.C., Aogypaumon E.O.

PI'TI Hayuno-uccnedosamenvckuti uncmumym npoonem ouonocuyeckou bezonacnocmu KH
MOH PK, nem. ['sapoetickuti, Kambviickas obracmo

OITPEJEJIEHUE UMMYHUM3UPVIOILLEN 1036l Y1 CPOKA HACTYIIJIEHUS
MUMMYHUTETA Y CBUHEM, IPUBUTHIX BUBAJIEHTHOM NHAKTUBUPOBAHHOM
BAKIMHOM I[TPOTUB PEITPOJAYKTHBHOI'O PECIIMPATOPHOI'O
CHUHJIPOMA CBUHEN

AHHOTALUSA

B nanHOM cTathe IIPEACTABIICHBI pE3yJbTaThl IIPOBEICHHBIX HCCIENOBAHUM IIO
ONpEJICNICHUI0O MMMYHM3UPYIOLUIEH 103l W CpOKa HACTYIJICHHS] HMMMYHUTETa Yy CBHHEH,
NPUBUTHIX OWBAJCHTHOM WHAKTUBHPOBAHHON BakuuHOi mnporuB PPCC amepukanckoro u
EBPOIEHCKOTO T'eHOTHIIOB Ha OCHOBe ambtoBaHTa Montanide Gel 01. Bputo ycraHOBIEHO, 4TO
Han0oJiee ONTUMAJIBHON J1030M OWBAJICHTHOW BAaKIMHBI JJIsi CBUHEH sBisiercs 4,0 mui, koTopas
00ycoBnuBaeT (POPMUPOBAHUIO CHEIM(PUUECKUX aHTUTEI Y BCEX IPUBUTHIX CBUHEH Ha 14 cyT.

Knrouegvie cnoga: MMMyHHU3UPYIOIAs 1033, CPOK HACTYIUIEHUS, OWBaJCHTHas BaKIMHA,
PPCC.

Beenenue

Bupyc penpoayKTUBHO-pECIMPATOPHOIO CHHAPOMA CBHUHEH BBI3BIBAET OJHOMMEHHOE
3a0oJeBaHMe CBUHEW, TaK K€ M3BECTHOE Kak «cuHee yxo». Tompko B CIIIA skoHOMHYeckue
notepu BbI3BaHHbIe PPCC, exeroano cocraBisitoT Oosiee ueM 560 MusuinoHoB gosutapos CIIA
[1]. Bupyc mpuHaIe)KUT K ceMmeicTBy Arteriviridae, poxy Arterivirus, orpsiay Nidovirales [2].
Bupyc PPCC pa3mHOXaeTcsi B KyJbType KIETOK albBEOJSIPHBIX Makpo(aroB M KIETOYHBIX
JTUHUAX MOYKU 00e3bsHEI [3]. Bupyc PPCC nmeeT oqHOLETIOYHYIO MOJIO0KUTEIBLHO 3apsSyKEHHYIO
PHK. I'enomuast PHK umeet pazmep 15 kmnoocHoBanuii (1000 reTepolMKINIeCKUX OCHOBAHHN )
HYKJIEOTHIOB [4].

CpaBHEHHE HYKJICOTHIHBIX IOCJIEI0BATEIIBHOCTEN pPa3IMYHbIX IITAMMOB IOKA3aJl0, YTO
eBponeiickuii (Lelystad mramm) u ceBepoamepukanckuii (utamm VR-2332) npencTtaBisior 1Ba
pa3iauuHbIX reHoruna. EBponelickue u ceBepoamepukanckue mrammel Bupyca PPCC BbI3bIBatoT
3a00JIeBaHNEe C TMOXOXKMMHU KIMHHUYECKUMH TpPU3HAKaMH, HO OHHU MPEJCTABISAIOT J[Ba Pa3HBIX
TeHOTUIa, YbM T€HOMBI pPa3HATCS NpuUMEepHO Ha ypoBHe 40 %, TakuM o0pa3oM, coznaBas
«TallHy» B TPOUCXOXKIEHUM Bupyca [5]. I'eHeTmueckue Bapuali BHUpYCa BBIIEIEHHOIO B
pa3HBIX MECTaX yBEJIIMYUBAIOT TPYAHOCTh B pa3pa0d0TKE BAKIIUH.

Bnepssie PPCC 6bu1 00HapyskeH B cBUHOBOAUecKuX Xo3siiicTBax CIIIA u Kanagsr B 1986-
1987 rr. [6]. B EBpomne Bupyc pacnpocTpaHUIICS BCETO JUIIbL B TeueHue 2-x et 1990-1992 rr. B
HacTosIee BpeMs 3a00JieBaHUE pPACIPOCTPAHEHO IO BCEMY MHPY, MCKIOYas ABCTpalHIo,
Hosywo 3enanguto, @unnsuauio, Hopseruto, IlIBenmio u IlBeiinaputo [7]. ObGa renortuma
Bupyca PPCC 3aperucrpuposano u B Kazaxcrane [8, 9].

B Hacrosimee BpeMsi B psAle CTpaH OCHOBHBIM cpeacTBoM 0opwrObl ¢ PPCC saBnsercs
cnenuduyeckas NpoPUIAKTUKA, Ui KOTOPOM NPUMEHSIOTCS KaK JKMBble, TaK U
WHAKTUBHUPOBaHHbIE BakIMHBIL. (ClenoBaTeNbHO, B CBSI3U C LUPKYJISALMEH JBYyX TE€HOTHUIIOB
(eBpomneiickuii u ceBepoamepukanckuii) Bupyca PPCC na tepputopun Kazaxcrana 8 HUNIIBb
pa3paboTaHa TEXHOJIOTHSI M3TOTOBJICHUS WHAKTHBUPOBAHHOW OWBAJICHTHOW BaKUIWHBI MPOTHB
PPCC o6oux renotunoB. Ilpu pa3paboTke TEXHOJOTHMH HW3TOTOBJCHHUS JAHHON BaKIIMHBI, KakK
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