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NEW INFORMATION ABOUT
USING NUTRITIONAL SUBSTANCES
BY HUNGERARIAN ANIMALS AT VARIOUS FEEDING TYPES

Abstract. Optimizing the nutrition of various species of ruminant animals, their relationship with different
feeding conditions, types of vegetation used in feeding, evaluation of the digestive system will allow you to under-
stand the mechanisms and possibilities for improving feed utilization and increasing the productivity of farm
animals, will create the opportunity for keeping wild species in captivity. In the conditions of the SEC "Kharakhu-
sovsky" of the Republic of Kalmykia, we conducted scientific, economic and physiological experiments. The studies
were carried out by the method of analog groups on Grozny lambs of sheep from 4 to 8 months of age and on saigas
(Saigatatarica L.) from 4 to 7 months of age. These two closely related species are attributed to the suborder rumi-
nant (Ruminata) and the bovid family (Bovidae). Feeding animals were divided into 3 groups: hay, hay, and green.
In group I of lambs, the share of hay in the diet was 90.9%, saigas - 89.7% of dry matter. In group II, lambs share of
haylage is 69.6%, and in saigas it is 67.9%. In the ration of group III, the proportion of green fodder prevailed, so in
lambs, grass fodder was 65.8%, and in saigas 62.3%. A high level of nutrient utilization, nitrogen digestibility,
elevated levels of volatile fatty acids and total nitrogen in the rumen fluid were found in saigas during green feeding.
The relatively low concentration of total nitrogen in the cicatricalsaiga fluid, 37.3 mg%, compared with 39.6 mg% of
lambs, indicates a more intensive flow of protein metabolism in them. Young sheep use nutrients better and grow on
pretreated feed such as haylage. A high coefficient of nitrogen digestibility was in lambs with hay fever and
amounted to 31.03%.

Keywords: lambs, saigas, feeding type, ruminants, digestibility, nitrogen, cicatricial digestion.

Introduction. Optimizing the nutrition of various types of ruminants, their relationship with various
feeding conditions, types of vegetation used in feeding, evaluation of digestion will allow you to under-
stand the mechanisms and possibilities of increasing the absorption of nutrients. In addition, the opti-
mization of the feeding level creates opportunities for increasing the productivity of farm animals and the
prerequisites for keeping some wild species in captivity [1-6].

Studies of feed adaptations mainly concern separate production groups of animals, although
LK Ernst, N.A. Zinoviev [7], J.L. Ellis, J. Dijkstra, A. Bannink [8] noted the need for a deeper study of
related species in order to establish the beginning of their food separation in nature and determine the
patterns of use of the main types of food resources.

A comprehensive study of the conversion of nutrients by domestic and wild animals, such as sheep
and saigas, assigned to the same suborder ruminant (Ruminata) and bovid family (Bovidae) in different
feeding conditions is not only of biological, but also of industrial interest [9, 10].
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Biological substantiation of complete feeding of animals requires consistent studies of the processes
of nutrition, digestion and metabolism [11-14]. Only a uniform tension in the work of a multi-chamber
stomach of ruminants at the optimum for this type of combination in the diet of coarse, juicy and
concentrated feed can greatly enhance the digestive capacity of the stomach and intestines. As a result, the
total digestibility of feeds increases, and their utilization rate increases [15-17].

The aim of the work is to investigate the species differences and the influence of the type of feeding
on the digestibility of nutrients and nitrogen, cicatricial digestion, growth rate in growing young sheep and
the captive content of saigas.

Materials and methods. To solve the tasks, in the production conditions of the SEC "Kharakhu-
sovsky" of the Republic of Kalmykia, we carried out scientific, economic and balance experiments on
young ruminants. The studies were carried out by the method of group analogs on 3 groups of lambs, the
Grozny breed of 20 heads each, and on 3 groups of saigas (Saigatatarica L.) 7 heads. Growing lambs was
carried out with free-range content from 4 to 7 months of age, saigas in aviary conditions from 3 to
7 months of age.

Balance experience was carried out at 7 months of age. From animals that were on scientific and
business experience, 3 typical lambs and saigas were selected from each group, which were placed in
individual cages. After 10 days of the preparatory period, accounting was carried out for 7 days. At this
time, they were fixed individually: the amount of a given feed, its residues, excreted feces and urine per
day, and average samples were taken for analysis.

On the last day of the balance sheet experiment, 3 hours after the morning feeding, the cicatricial
fluid was taken from the animals using a gastrointestinal probe.

The rations for young sheep were based on the detailed feeding rates of A. P. Kalashnikov et al. [18].
The saigas were fed according to the norms recommended by Yu. N. Arylov [19].

The structure of the rations is given in Table 1. Studies have shown that animals of group I received
diets consisting of 90.9% dry matter for lambs and saigas for §9.7% of hay. In group II, lambs had a share
of haylage in the diet - 69.6, saiga - 67.9%. Green fodder prevailed in the rations of animals of the third
group, in lambs, grass fodder was 65.8%, and in saigas 62.3%.

Table 1 — The structure of the diets of animals by groups, %

Group Feod Kind of animal A
rams saigas

Steppe hay 73,9 69,4

I Alfalfa hay 15,9 18,7
Grain forage with a complex of mineral additives 10,2 11,9

Senazh grass 71,9 70,3

I Alfalfa hay 17,1 18,1
Grain forage with a complex of mineral additives 10,9 11,6

Green feed 71,3 68,0

111 Alfalfa hay 17,5 19,5
Grain forage with a complex of mineral additives 11,2 12,5

The concentration of metabolizable energy in the dry matter of the rations of lambs was different for
hay, hay, and green feeding, respectively, 8.34; 8.51 and 8.24 MJ, in young saigas, respectively, 8.48;
8.58 and 8.32 MJ. To compensate for the deficit of macro and microelements, a complex of mineral
substances consisting of monosodium phosphate, magnesium carbonate, feed sulfur, copper sulfate, zinc
carbonate, and potassium iodide was introduced into the concentrated feed of all groups of animals.
In samples of feed, their residues and feces, the total humidity was determined, the ash content was
determined by burning, and crude fat was determined according to S.V. Ruszkowski, raw fiber -
according to Genneberg and Shtoman. The amount of nitrogen in the samples was determined on a semi-
automated complex to determine nitrogen and protein by the Kjeldahl method.
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The content of the rumen was determined by the total amount of volatile fatty acids by the method of
steam distillation in the apparatus of Markgam, the amount of total nitrogen by the Kjeldahlmicromethod,
protein nitrogen by the Barnstein method, residual nitrogen by the calculation method by the difference
between total and protein, pH on a pH-150M millivoltmeter.

The data obtained during the experiments were processed using mathematical methods of variation
statistics using the Microsof Excel software.

Results. A comparative assessment of various species of ruminants, carried out by us, shows that the
species differences in the digestion of food are more significant than the similarity determined by the
same type of food.

The main factors affecting the metabolism of nitrogen in the digestive tract are the quality of the
nitrogen source and the degree of availability of high-value plant proteins. The percentage of assimilation
of raw protein and fat from feed rations in various animal species indicates an increased absorption of
metabolites in the rumen (figure 1).
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Figure 1 — The coefficients of digestibility of raw protein and fat, %

Saigas of group III, who received a green ration, surpassed peers from group II, in the assimilation of
crude protein by 1.30; raw fat by 1.10%. As a result of the intensive protein metabolism of diets in the
body of young sheep, they consumed better and digested the protein during hay feeding in comparison
with saigas by 15.18%. However, saigas better digested the crude fat contained more in the rations for hay
and green feeding types compared with lambs by 11.11 and 7.18%, respectively.

Saiga young, characterized by greater motor activity, regardless of the type of feeding, compared
with lambs, absorbed raw fat, which has a high energy content. Proteins in the body of animals are mainly
used for the growth and renewal of cells and tissues. At the same time, the protein utilization ratio of the
rams was higher compared to saigas. In our opinion, this is caused by the species characteristics of
animals.

Differences in feeding types have a significant effect on the digestion and deposition of nitrogen in
the body in all ruminant species.

In the course of our research, it was found that in terms of deposition and the percentage of nitrogen
utilization, the best lambs of group II were fed the hay diet (figure 2). Lambs that received hay feeding
type (group II) in their body laid off more nitrogen compared to lambs that consumed hay feeding type
(group I) by 0.76 g. It should be noted that young sheep who consumed green type feeding (group III) also
exceeded the lambs that received hay feeding (group 1) by 0.63 g.

Experimental saigas of group III who received the green type of feeding laid off more nitrogen in
their bodies than their peers from groups II and I by 15.0 and 8.7%, respectively.
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Figure 2 — Deposition in the body and the coefficient of nitrogen digestion

The degree of assimilation of nitrogen by the body and the intensity of nitrogen metabolism in the
digestive tract of ruminants more accurately reflects the utilization rate of this element. The percentage of
nitrogen used from feed taken in lambs of group II, who received a haylage ration, was 2.17% more
compared with their peers of group I, who received the hay ration.

Saiga juveniles from group III, who received a green ration, surpassed in their utilization of nitrogen
their peers from Group II at 2.62%, consuming hay diet. However, the percentage of nitrogen used in hay-
fed feeding of lambs was higher by 13.86% compared to saigas.

The reason for the variability of the digestibility of the basic nutrients of diets during different types
of feeding, apparently, is the change in the secretion of the digestive glands and microbiological processes
occurring in a multi-chamber stomach of various species.

Biochemical indicators of cicatricial fluid can serve as its indicators and reflect the metabolic
processes occurring in the body of animals. We have evaluated species peculiarities of nitrogen
metabolism in the rumen of lambs and saigas (table 2).

Table 2 — Indicators of cicatricial metabolism

Group
Indicators Norm
I I 11

Lambs
pH 6,1-6,9 6,63+0,39 6,1240,22 6,35+0,38
Total nitrogen, mg% 30-48 44,6+0,82™ 47,5+1,1™ 43,7+1,01
Residual nitrogen, mg% - 13,340,21° 12,4+0,13" 11,2£0,23
JIKK, Mmaks/100mm1 10-20 13,24+0,38" 18,32+0,31"" 15,67+0,42"

Saigas
pH - 6,71+0,41 6,62+0,17 6,17+0,18
Total nitrogen, mg% - 38,9+0,9 37,3+£0,61 45,8+0,82
Residual nitrogen, mg% - 16,3+0,38 14,7+0,65 12,3+0,41
JIKK, mmaks/100m1 - 11,61+0,22 12,24+0,16 17,82+0,33
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Table 3 — Dynamics of body weight of animals

Indicators Group
1 11 111
Lambs
Live weight, 4 month 25,80+0,69 26,20+0,88 26,20+1,18
7 month 35,85+1,22 39,69+1,127 39,24+1,09"
Absolute gain, kg 10,02+1,10 13,49+1,09 13,04+0,90
Average daily gain, gr. 111,33£12,18 149,93+12,12" 144,89+10,06
Saigas
Live weight, 3 month 12,83+0,30 12,94+0,31 12,60+0,42
7 month 18,57+0,67 18,20+0,69 19,27+0,66
Absolute gain, kg 5,74+0,63 5,26+0,64 6,67+0,49
Average daily gain, gr. 47,83+5,24 43,83+5,32 55,59+4,06

The high level of protein digestion in lambs with senazhny type of feeding allowed to get from the
group 11 by 3.47 kg (P <0.05) the absolute increase more than from peers from group I (table 3).

The use of herbal rations in feeding saigas made it possible to obtain, during the test period, 6.67 kg
increase in live weight, which is 1.41 kg higher than when grown on hay rations. In absolute and average
daily gains, the live weight of the lambs significantly exceeded the saigas during all types of feeding. So,
when grown on hay diets, average daily gains of lambs were 3.4 times higher, and with green type of
feeding, 2.6 times higher.

The growth intensity of the compared groups of young for a certain period characterizes the relative
increase. A comparative assessment of the relative increase in live weight of animals over the period of
experience generally reflects the peculiarities of nutrient utilization by different types of ruminants for
different types of feeding (figure 3).
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Figure 3 — The relative increase in animals over the period of experience

The growth rate of young sheep depended on the composition of the diets, so with the haylage type
of feeding, it was 46.92% and was higher by 14.32% than with the hay. At the same time, the difference
in growth among these groups of saigas was 8.06%.

Conclusions. Thus, the development of an animal and, consequently, its mass is not determined
solely by the amount of energy supplied daily with food, but is closely related to the type of animal, the
composition of the diet, and feeding conditions. Higher levels of nutrient utilization, nitrogen digestibility,
volatile fatty acid concentrations and total nitrogen in the rumen fluid in saigas during green feeding. As a
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result, the growth rate of saigas when grown on grass rations is much higher than on hay and hay rations.
Young sheep use nutrients better and grow on feeds from pretreatment, such as haylage. Consideration of
the identified features of the use of feed rations by various species of ruminant animals is necessary for
the development of diets and feeding techniques that allow realizing the genetic potential of the
productivity of farm animals and the adaptation of wild species to captive conditions.
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KYWICKAMBIPATBIH JKAHYAPJIAPIBI OPTYPJII
A3BIKTAHABIPYBIHAA KOPEKTIK 3ATTAPAbI TAUJAJTAHY

AnHotamms. KyifickaifibIpaThiH JkKaHyapiaapIblH opTYpIi TYpJIepiH a3bIKTaHIBIPYBIH OHTAHIaHIBIPY, a3bIKTAHIBIPYIbIH
OpTYpI ’KaFiaislapbIMeH OailJIaHBICHIH, a3bIKTAHABIPYd NMaiJaJIaHbUIATBIH ©CIMIIKTEPIH TYPJIEpPiH, aCKOPHITY CTPATErHsChIH
Oaraynay, )KeM-IUONTi NMalaanaHyAblH apTy MEH aybUINIapyallbUIbIK JKaHyapiIapblHbIH OHIMALUTICIH apTThIpy MEXaHH3MIepi MeH
MYMKIHIIKTEPiH TYCiHyTe >koHE kabaifbl TYpJepAl KosiFa ycrayFa MyMKiHAik Oepeni. Kammak PecryOnmkacsiably «XapaxycoB-
ckuity OKK skarnmaitpiaga 013 FBUIBIMH-OHAIPICTIK JKOHE (DM3HOJIOTHSUIBIK SKCIICPUMEHTTEDP JKYPri3dik. 3epTTeyiep aHaJIOTTHIK
ToI 9fici OolbIHITa ["pO3HBIN TYKBIMIBIK KOWIAaphIHBIH 4-8 alibIK Ko3bUIapsl MeH 4 alimaH 7 aifra neiiin axOexennepre (Saiga
tatarica L.) sxyprisinni. Byt exi THIFBI3 GalnaHBICTBI Typrep KyHickaiblpaTsiH imki Tonka (Ruminata) skeHe KyslcMyHi3ainep
TYKbIM TOObIHA jxatajbl. (Bovidae) JXKanyapnapael a3elkraHabIpy Typsepi 3 Tomka OesiHAi: IIONTi, CypiiM IIem jKOHE XKaChUl
NIMKi3aTThl. | TONTaFkl KO3BUIAP/BIH LIONTI a3blK KypamblHIa Kyprak 3attapabiH — 90,9%, akbexennepae — 89,7%. I tonra
KO3BUIAp/bIH a3bIFbIH/IA CYPJIEM LLIOINTIH yiec canmarbl — 69,6%, akbexennaepae — 67,9% kypaiinst. I1I TonTars! asbik ceOeTiHae
Kachll LIMKI3aTThIH YJIeC calMarbl Kell O0ibl, KO3bUIap/a el a3biFbiHa — 65,8%, an akbexennepae — 62,3%. JXKanyapnapabiy
JlaMy MeJIIIepi, COHABIKTaH OHBIH Maccachl KYHIENIKTI a3bIK-TYJIKIIEH KaMTaMachI3 €TUICTIH KyaT MeJIIepiMEH aHbIKTaIMaiIbL,
6ipaK >kaHyap/bIH TYPi PALIMOHHBIH KYPaMbl )KOHE OHBI a3bIKTAHABIPY JKaFJaibIMEH THIFbI3 OalIaHbICThl. AKOOKEHIEPAE KAChLI
IHIOIIEH TaMaKTaHABIPY Ke31HAe KOPEKTIK 3aTTapAbIH JKOFaphl JEHIeHi, a30T CiHy KaOiieTi, yImna Mail KbIIIKbULIAPEIHBIH KOFaphl
JIeHTeiisiepl JKoHe Ta3 KapbIHHBIH CYHBIKTHIFBIHIAFB] a30ThI JKAIIBI MOJIIEep]l aHBIKTANIbl. AKOOKEHHIH TBHIPTHIKTHI CYHBIKTHI-
FBIHJIAFbI JKAJIIIBI a30TTHIH KOHUEHTpalusichl 37,3 Mr % Ko3buiapMeH canbicTbiprania 39,6 Mr % jKoHe JKOFapbl KaJJIbIK a30TThIH
aKybI3 aJMacybIHBIH KapKbIHIBI JKYpyiH KepceTemi. KoHablH Tennmepi cypiieM HIen CHAKTHl KOPEKTIK 3aTTaplbl JKaKChl IMaii-
JanaHajasl. A30TThI Mainanady maib3el I Tonrarer ko3buapasiy I TonTan 2,17%-ra sxone III Tontan 0,20%-Fa kem. A30TTHIH
CIHIpLITYiHIH XOFapbl KO3(QUIMEHTI CypiieM 1o TaMaKTaHIbIPY TYpiHae Ko3butapaa — 31,03% xypaspl.

Tyitinai ce3nep: Ko3bUTap, aKOOKEHAED, a3bIKTaHABIPY TYPi, KYHiCKaHBIpaThIH jKaHyapiIap, CIHIMALTIK, a30T, THIPTHIKTHI ac
KODBITY.
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HOBBIE CBEJEHUSA 110 HCITOJIb30BAHUIO IUTATEJIBHBIX BEIIECTB )KBAYHbBIMHU )KUBOTHBIMU
IIPHU PA3JIMYHBIX TUITAX KOPMJIEHUSA

AHHoTanms. OnTUMH3aIMS TUTAHUA PA3IUYHBIX BUIOB XKBAYHBIX )KUBOTHBIX, HX B3aUMOCBS3b C PA3INUYHBIMU KOPMOBBIMU
YCIIOBHSAMH, TUTIAMH PACTHTENILHOCTH, UCIOIb3YEMBIMH B KOPMIICHUH, OIIEHKAa CHCTEMBI MTHIIEBAPEHUS MO3BOIUT MOHITh MeXa-
HHU3MBI U BO3MOXXHOCTH YJIYYIIEHHS HCIIONB30BAHHSA KOPMOB M YBEIHYEHHS MPOLYKTHBHOCTU CEIbCKOXO3SHCTBEHHBIX JKHBOT-
HBIX, CO3JIaCT BO3MOXKHOCTb JUTA COACpKaHMs TUKHUX BHIOB B HeBose. B yemomsax CIIK «XapaxycoBckuit» PecrryOmmku Kammer-
KUl HAaMHU OBUIH IIPOBEJICHBI HAYYHO-XO3SHCTBEHHBIH M (DM3MOJIOTHUECKUT ONBITHL. MccieqoBaHus IPOBOIMIA METOIOM IPYIIII-
QHAJIOTOB HA SITHATAX TPO3HEHCKOH MOPOJBI OBEIl OT 4 10 8 MecsSYHOro BO3pacT M HA calrakax (Saigatatarical.) ot 4 no 7 me-
CSIYHOTO BO3pacTa. JTHABA OJIM3KOPOACTBEHHBIX BHIA, OTHECEHBI K IOJNOTPSNY XKBauHble (Ruminata) N CEMEUCTBY IOJOpPOTHeE
(Bovidae). YKuoTHbIE 1O TUIy KOPMJICHHUS OBUIH pa3/eiCHbI Ha 3 TPYMIbl: CCHHOW, CCHAXHBIN U 3enEHbliA. Y | rpymnmsl STHAT
yIeNbHBIN BeC ceHa B panuoHe coctasisul — 90,9%, caifrakos — 89,7% mo cyxomy BemectBy. Bo Il rpynme arasT yaensHelii Bec
ceHaxa — 69,6%, y caifrakoB — 67,9%. B parmone III rpynmne! npeobnanan yaenbHbIi BeC 3€J€HHBIX KOPMOB, TaK Y SITHST TPaBs-
HBIE KOpMa cocTaBisiu — 65,8%, y caiirakoB — 62,3%. Breicokuii ypoBeHb MCIIOIB30BAHHS ITHTATENbHBIX BEIIECTB, IEPEBAPH-
MOCTH a30Ta, HOBBIIICHHBIH YPOBEHb KOHIICHTPALUH JETYINX XKHUPHBIX KUCIOT U OOIIETo a30Ta B pyOLOBOH KHUAKOCTH BBISIBICH
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y caiirakoB Ipu 3e1eHOM Ture KopmieHus. OTHOCUTENBHO HU3Kas KOHLIEHTPALHs 00IIero a3ora B pyOLIOBOI XKHUAKOCTH caiiraka
37,3 mr% mo cpaBHeHHIO C srHATaMH 39,6 Mr%, ykaspiBaeT Ha Oojlee MHTEHCHBHOE MPOTEKAHHE Yy HUX OEIKOBOrO OOMEHa.
MoJIoHSK OBel JIyd4Ille UCHOJIb3YET NUTATENIbHBIC BEIIECTBA M PACTET Ha KOPMax IOJBEPrIINXCs NpeJBapUTeNbHOI 06paboTke,
TaKUX KaK CeHaXX. BBHICOKHMH KOO (HIMEHT IepeBapuMOCTH a30Ta OBUT y STHSAT IPU CEHAXKHOM THUIIE KOPMIICHUS M COCTaBHII
31,03 %.

Keywords: sirusita, caifraku, THII KOPMJICHHS, )KBauHbIE )KUBOTHBIE, IEPEBAPHUMOCTb, a30T, PyOLIOBOE MHUIIIEBapEHHUE.
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