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Increasing of wild animals populations and saving of endangered species require proper providing of
nutrient needs. In general, the available feed resources provide the feed needs of wild herbivores, but the ratio
of the individual components of the diet often requires additional balancing. Therefore, the nutrient require-
ments for wildlife are not fully studied.

The aim of our research was to establish the chemical composition and nutritional values of natural
and supplemental feeds for deer in the Kivertsi State Forestry Enterprise (Volyn’ Region, Ukraine). A study of
the nutritional value of hay, grass and leaves harvested at the forestry enterprise territory has been elaborated.
Samples have been collected from oak and hornbeam mixed forest, birch grove and meadow (forest glade).
Samples of grasses were taken from five sites (0.5 m?) located at each area. Samples of leaves twigs were col-
lected from five trees of each species. Samples of hay were taken from five stacks. Additionally, we investigated
the composition of some supplemental feeds: wheat and corn grains and soybean meal.

In general, investigated feeds satisfy nutritional requirements of deer, but contents of some components
require additional correction. Particularly, available on the territory fodder are deficiencies in phosphorus,
copper and zinc, so replenish of mineral additives are necessary. Deer requires more manganese than other
animals need. Investigated feeds contain not sufficient amount of manganese to ensure the needs of deer. Available
in the investigated areas natural feed are providing the protein requirement of adult animals. However, for the fawns,
lactating hinds and stags during antlers growth the content of protein in the diet may be insufficient.

Keywords: DEER, NUTRIENT REQUIREMENTS, NATURAL FEEDS COMPOSITION,
SUPPLEMENTAL FEEDING
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s 36epesicents 3HUKaIouux 6U0i6 i 30LIbUeHHA RONYISAYIL OUKUX MEAPUH HeoOXIOHe HalledcHe 3a0e3ne-
YeHHS iX nOMPed Y NOJHCUBHUX PEHOBUHAX. 3a2aA0M KOPMOBT NOMpedl OUKUX MPABOIOHUX 3a0e3NeUyI0mb sl HASABHU-
MU KOPMOBUMU PECYPCamil, npome CHIB8IOHOUIECHHSI OKPEMUX KOMNOHEHMI8 Oiemu 4acmo nompedye 000amKo8o20
banancysanns. Kpiv moeo, He 8 no6Hill Mipi 6CIAHOGIEHT BUMORU 8 NOICUBHUX PEHOBUHAX Ol OUKUX MEAPUH.

Memoro docrioacenb 6y10 6CMAHOBIEHHS XIMIYHO2O CKIADY MA NOACUSBHOCHIE NPUPOOHUX KOPMIG | KOMNO-
Henmie nio2odieni 0 onenie Ha mepumopii /lepoicasnozo nionpuemcmaa «Kisepyiscoke nicose 2ocnooapcmeoy
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(Bonuncoka obracms). 3pasku mpasu, mucms ma na2omie 0epes 8iodupanu Ha Mmpbox POCIUHHUX YePYHYGAHHSX:
0y0060-epabosuil miwiaruil aic, bepe3o6utl 2ail ma ayku. J{ocrioxncysani mpas saiHi pociunu. 0CoOKa NYXHACMONI00d
(Carex lasiocarpa), ocoxa cocmposuona (Carex acutiformis), ocoxa sudosaicena (Carex elongata), kocmpuysi
uepeona (Festuca rubra), mimnuys nossyya (Agrostis stolonifera), mimauys cobaua (Agrostis canina), wyurux
Oeprucmuil (Deschampsia caespitosa). Jlucms ma nazonu bpanu 3 bepezu nonuxioi (Betula pendula), epaba
seuuatinoeo (Carpinus betulus), 0yoa uepewnamozo (Quecus robur), ocuxu (Populus tremula) ma kpywiunu aamroi
(Frangula alnus). 3paszku mpas opanu 3 n’smu dinsinox naowero 0,5 m? koscnoeo yepynyeanns. Jlucms ma nazonu
bpanu 3 n’smu 0epes KodCHo20 udy. 3pasku cina eiddoupanu 3 n’smu konuys. Kpim mozo, docnioxcysanu kopmu,
WO BUKOPUCMOBYBANUCH 071 NIO200I8NT MEAPUH. 3ePHO RULEHUYT MA KYKYPYO3U Ma COEGULL WPOM.

3azanom docridsicyseani npupoOoHi Kopmu 3abe3neuyoms 0CHOGHI NOMpedU ONEeHI8 Y NONCUBHUX Md Oio-
JIO2IYHO AKIMUBHUX PEHOBUHAX, NPOME BMICT OesIKUX KOMNOHEHMIB NOMPeOye KOPUSYBAHHSL 3 YPAXYBAHHAM GIKOGUX
ocobnusocmeti ma ghizionoziunozo cmantycy meapun. 3oxkpema, susigieno deghiyum Docgopy, Kynpymy ma Llunxy,
wo HeoOXIOHO epaxosysamu npu 30IUCHeHHT nid2odieni. Buicm Maweany y yinomy oocmammiil, npome oneHi no-
mpebyioms OLIbULY, HIIC THULE MEAPUHU, KITBKICMb Yb020 MIKPOEIEMEHNY, MOMY OJis HUX 0OYLibHe 000amKo8e
86edennsi Maneany 00 ckaady minepanvrux 006aeox. Haseni na docniodcysaniti mepumopii npupooui Kopmu 3a-
be3neyyroms MiHIMATLHY NOmMpeoy 00POCIuUX meapun y npomeini. [{is MONOOHSKY, 1aKMYIOUUX CAMOK ma camyia
0/1eHI8 Y nepiod pocmy pozie éMicm npomeiny 6 KOpmMax HedOCMAamHiil, OaiCana nio2o0iest BUCOKOOLIKOBUMU
KOHYEHMPOBAHUMU KOPMAMU.

Kirouosi cirosa: OJIEHL IIOTPEBA V ITOXKMBHUX PEHOBHMHAX, CKJIA I ITPUPO/THIX
KOPMIB, ITIAT'OAIBJIA
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Jlns coxpanenus ucue3aiouux 6U008 U yeeauye s NONYIAYUL OUKUX HCUBOTMHBIX HEOOX0OUMO HAOLe-
Jrcawee obecneuenue ux nompebHocmetl 8 RUMAMENbHLIX 8eujecmeax. B yenom, kopmosvie nompedHocmu ou-
KUX MPABOIOHBIX 00eCNeYUBAIONCSL UMEIOWUMUCS KOPMOBLLMU PECYDCAMU, OOHAKO COOMHOULEHUE OTMOETbHbIX
KOMHOHEHMO8 Ouemvl 4acmo mpebyem 0OnoIHUmenbHo2o barancuposanus. Kpome moeo, ne @ nonnoii mepe
YCMAaHo81ena NOmpebHOCIb 8 RUMAMENbHBIX 6EUWeCmEax 01 OUKUX JHCUBOMHDBIX.

L]envio uccnedosarnuii 6vi10 YCMAHOBNEHUE XUMUYECKO20 COCNABA U NUMAMENbHOCHU NPUPOOHBIX KOP-
MO8 U KOMHOHEHMO8 NOOKOpMKU 075 oneHell na meppumopuu [ ocydapcmeennozo npeonpusimust « Kueepyogckoe
JlecHoe xo3aticmeoy (Bonvirckas obnacmu). Obpasyvt mpaswl, 1UCMbes U 106e208 0epesbed OMmOUpalu Ha mpex
PACMUMENbHBIX 2PYNRUPOSKax: 0y6060-2pabosvlil cmeulannblil iec, bepesosas powa u aye. Hccrnedyemvie mpa-
ssHble pacmenus: ocoka sonocucmonnoonas (Carex lasiocarpa), ocoka ocmposuonas (Carex acutiformis), oco-
xa yonunennas (Carex elongata), oscanuya xpacnas (Festuca rubra), nonesuya nonzyuas (Agrostis stolonifera),
nonesuya cobauws (Agrostis canina), 1yeoeux depnucmotii (Deschampsia caespitosa). Jlucmos u nobezu om-
oupanu ¢ bepésvl nosucnoi (Betula pendula), epaba obviknosennozco (Carpinus betulus), 0yba uepewuamozo
(Quecus robur), ocunvt (Populus tremula) u kpywiunst nomroii (Frangula alnus). Obpaszyvr mpas opanu u3 namu
yuacmos niouwaowio 0,5 m? kascooil epynnuposku. Jlucmes u nobe2u bpanu uz namu 0epebes Kaxcoo2o 6udd.
Obpasywl cena omoupanu uz namu cmozos. Kpome moeo, ucciedosanu xopma, ucnonv3yemvie 0Jisi HOOKOPMKU
JHCUBOMHBIX. 3EPHO NULEHUYLL U KYKYPY3bL U COEBbIL UPOM.

B obwem, uccredyemvie npupooHvle Kopma 0becneuudarom 0CHOSHbIE NOMPEOHOCMU ONleHell 8 Nu-
MAMENbHBIX U OUOTOSUYECKU AKMUBHBIX 8eUjeCMBAX, 00HAKO COOEPIICAHUe HEKOMOPBIX KOMHOHEHMO8 mpebyem
KOPPEKMUPOBKLU C YHemom B03PACHHbIX OCOOEHHOCMEN U (DUIUOTIOSUYECKO20 CIANMYCA JICUBOMHBIX. B uacmuocmu,
obnapyoicen deghuyum gpocghopa, meou u YuHKA, Ymo HeoOXooUMO YUUmvléams npu OCYueCmeieHun NOOKOPMKU.
Cooepoicanue mapeanya 8 yeiom 00Cmamouno, 0OHAKO OjleHu mpedylom Oonbliee, Yem opyaue HCUBOMHbLe,
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KOAUHECHB0 IMO20 MUKPOITIEMEHMA, ROIMOMY OJisl HUX Ye1eCO00PA3HO OONOTHUMENbHOE 86e0eHUEe MAP2aHyd
8 COCMA8 MUHEPANbHbIX 000a60K. HUMmerowjuecst Ha ucciedyemol meppumopuu BpUpooHsle KOpma y0081emeo-
PAIOM MUHUMATBHYIO NOMPEOHOCTN G3POCTBIX HCUBOMHBIX 8 npomeune. /i MONOOHAKA, TAKMUPYIOWUX CAMOK
U camyos onenetl 8 nepuod POCMa po2o8 cOOEpICanIe NPOMeUHa 8 KOpmax HeOOCMAamoyHoe, HCenamenbHa noo-
KOPMKQ BbICOKODENKOBbIMU KOHYEHMPUPOBAHHBIMU KOPMAMU.

Kuarouesnie ciioa: OJIEHY, IIOTPEGHOCTD B ITMTATEJIBHBIX BEHHIECTBAX, COCTAB

ECTECTBEHHBIX KOPMOB, ITOJIKOPMKA

Maintaining optimal living conditions for
animals depends on balance of nutrients and bio-
active substances in the diet and on adequate feed
quality. Additionally, estimating the feeding value
of ruminant diet, features of their anatomy and
physiology should be taking into account [9, 17,
19, 27, 40]. Ruminants have a specific digestive
system that allows using nutrients more effectively
compared to other herbivores. Owning to microbial
fermentation in rumen, they able to assimilate non-
digestible for monogastric animals components of
plants. Due to such peculiarities of digestion, rumi-
nants can consume a feed with high content of fiber
(cellulose and hemicelluloses) which after rumen
fermentation provides animal body with volatile
fatty acids necessary as metabolic energy supplier
and for biosynthesis of animal cell components.
Subsequently, rumen microorganisms are digested
in the intestine causing the animal receive addi-
tional amount of essential amino acids, B-group
vitamins and vitamin K [28-30].

Despite the importance of monitoring the
intake of main nutrients by wild animals this as-
pect has been investigated not enough. To opti-
mize the wild animals feeding usually apply the
theoretical knowledge of nutritional requirements
for domestic animals which established consider-
ably better [28-30], although the norms for deer
existing too [30]. However, the balancing of wild
and farm animal diets has different goals, what is
necessary to take into account when assessing the
quality of diets. The nutritional norms for farm
animals feeding focused on obtaining maximum
performance parameters, while for wildlife, the
main aim is maintaining appropriate health status,
and consequently this is reflected in the size of the
population. Thus, farm animal nutrition intended
to maximize the performance and reduce the cost
of production for more profitability; the purpose
of wild animals feeding is to preserve species
existence. Unbalanced diet of wild animals does

not directly threaten their life but the control of
diet composition improves the physiological and
health states, increases resistance to adverse con-
ditions of existence and stimulates reproductive
function. Therefore, for maintenance of wildlife
population size the level of adequacy providing
with essential nutrients need be monitored in the
complex with other environmental measures.

According to feed priorities, the ruminant
animals may be divided into 3 groups: rough-
age consumers (grazers), consumers of feed from
trees and bushes (browsers) and intermediate type.
These types have some differences in structure
and functions of the digestive system that must be
considered in evaluating of provision animal with
nutrients [10, 15, 16, 25, 41]. The total length of
the intestines in grazers are 25-30 times exceeds
the length of the body, and the colon occupies only
18-20 %; whereas in browsers, size of intestines
is only 12-25 times larger than the length of the
body, and length of the colon is 27-35 % of the
total length of the intestines [37]. Browsers saliva
contains tannin-binding proteins [1] that makes
possible to consume the leaves of trees and shrubs.
Liver of browsers is twice bigger than liver of
grazers what allowing better neutralize harmful
components of feed [10, 16]. Deer belong to ru-
minants with intermediate (red deer, sika deer,
fallow deer) or browse (elk, roe deer) type of di-
gestion [4, 15, 16, 25, 41].

Nutrient requirements of deer depend on
age, sex, physiological status, and season. The
lowest feed intake observed in winter caused
by metabolic alteration influenced by hormonal
changes. These changes are regulated by epiphy-
seal hormone melatonin the formation of which
depends on the duration of daylight [6].

During winter deer consume feed (on a dry
basis) for 1.5 % of body weight, in the summer
feed intake increases to 3.0 %. With additional
grain and legume supplementation deer daily need
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on average about 2.3kg of dry matter with 10-20%
of crude protein and 20-30 MJ of metabolizable
energy [42]. Increase the concentration of protein
in the dry matter from 8.0-10.0 to 16.0 % increases
antlers size twice [11]. If the protein in the diet is
less than 5 % antlers growth stops. Deer diet (on
DM) should contain 0.40 % calcium and 0.30 %
phosphorus, during lactation and growth of horns
requirement increases to 0.75 and 0.45 %, young
animals need 0.6 % calcium and 0.4 % phos-
phorus [33, 41].

Forage for wild ruminants consist a broad
spectrum of plants that are available in the for-
ests, glades and meadows, including grass, leaves,
twigs, bark, acorns and other components of the
forest floor. It is believed that for deer with inter-
mediate type of nutrition (red deer, sika deer, fallow
deer) the roughage intake in an amount up to 20 %
of the dry matter are sufficiently. The maximum
quantity of roughage that these deer can digest
is 80 % [18, 26].

In the wild, deer mainly feed on trees and
bushes (leaves, stems, fruits, acorns, bark), which
account for 50-80 % of the diet. Part of herba-
ceous forage (grass, sedges, and grasses) in the
diet of deer approximately makes 15-30 % [7,
23, 35]. In addition, deer eat shrubs, mushrooms,
ferns, club mosses, horsetails, mosses, lichens [4,
8, 16, 25, 30, 31] and, in particular cases, aquatic
plants [3]. Among trees deer willingly choose oak,
pine, spruce, willow, hornbeam, sorbus, aspen,
maple, alder, birch; bushes: raspberries, hazel,
buckthorn, juniper, berberis, crataegus, viburnum,
daphne, sambucus; shrubs: vaccinium, calluna,
mistletoe; fungi: honey fungus, also eat russule,
lactarius, brown roll-rim, garlic parachute, ama-
nita [5, 7, 23, 35].

For the farm deer, feeding can be organized
in three ways: pasture maintenance; feeding with
composition of roughages and concentrated feeds;
feeding of complete feed mixtures [26]. It is neces-
sary to pay attention to the physiological character-
istics of digestion of deer, proper selection of feed
additives, minerals and vitamins components, feed
quality control [20, 21, 32, 36]. However, for addi-
tional feeding of wild deer mainly take into account
the average requirement of herd. The recommend-
ed levels of supplementary feeds (grain, beans) for
large species (red deer) are about 1 kg and for small

species (roe deer) — 0.5 kg for animal per day. If
deer are kept on the farm, the composition and nu-
tritional value of the diet are set to achieve maxi-
mum productive performance and economic ef-
ficiency taking into account age, gender and physi-
ological condition of individual animals [18, 39].

Materials and Methods

The structure of investigated area is gen-
erally favorable for herbivores. The predominant
type of lands is deciduous and coniferous forest.
Regarding the quality of areas and forest stand area
meets the biological characteristics of ruminant
species, their habitat requirements. Water supply
is sufficient. Weather conditions are favorable for
the existence characterized by moderate continen-
tal with mild winters and warm, not hot summer.
Winters with substantial snow cover and frost are
rare. Sod-podzolic soils on fluvioglacial deposits
are prevailed. The forest vegetation dominated,
swamps and grasslands account for about 1 %,
ponds occupy even less space. In the forest pine,
oak, alder, birch and aspen are prevalent. There
are some areas of spruce (Picea abies) in the for-
est. Age of the forest plantations is about 70-year-
old, trees density ranged from 0.60 to 0.82. Shrub
layer is represented mainly by thickets of breaking
buckthorn (Frangula alnus) in wetter areas and
hazel (Corylus avellana) in drier areas. The den-
sity of shrubs is typically within 0.2-0.4 [20]. The
density of animal population on 1,000 hectares of
lands: for bison — 0.5-0.8, red deer — 5-6, sika
deer — 6-14, roe deer — 13—15, elk — 0.2 [38].

The grasses, leaves and twigs have been
randomly collected in July-August 2015 on the
territory of Kivertsi State Forestry Enterprise
(50°51"N, 25°36' E). Glade grass was characterized
by diverse species composition included: slender
sedge (Carex lasiocarpa), lesser pond sedge (Car-
ex acutiformis), elongated sedge (Carex elongata),
red fescue (Festuca rubra), buftalo grass (Antho-
xanthum odoratum), creeping bent (Agrostis sto-
lonifera), brown bent (Agrostis canina), tufted hair-
grass (Deschampsia caespitosa). Leaves and twigs
were taken from silver birch (Betula pendula),
european hornbeam (Carpinus betulus), peduncu-
late oak (Quecus robur), european aspen (Populus
tremula) and breaking buckthorn (Frangula alnus).
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Samples of grasses were taken from five
sites (0.5 m?) located at each area. Samples of hay
were taken from five stacks. Samples of leaves and
twigs collected from five trees of each species.

Samples were oven-dried at 65 °C for48 h
and then at 105 °C to achieve a stable mass. Dried
materials were ground and weighed in an amount
of 1.0 g for investigation of protein, fat and fiber
and 10.0 g for estimation of mineral composition.

Crude protein (CP) was analized by the
macro-Kjeldahl technique, neutral detergent fiber
(NDF) and acid detergent fiber (ADF) according to
Goering and Van Soest. Total fat was determined
by Soxhlet method. Ca, Na, K, Fe, Cu, Zn, Mn, Co,
Cd, Pb were analyzed by atomic absorption spec-
trophotometry. For analisis of mineral composition
the studied material was dry-ashed in a muffie fur-
nace at 450 °C for 10 h, by a temperature rising rate
of 50 °C per each 30 min. Phosphorus (P) content
was estimated photometrically using a molybdo-
vanadate reagent.

Results and discussion

No substantial differences of basic nu-
trients concentrations in the hay and grass have
been found, although some peculiarities of their
chemical composition were detected. Particular-
ly, hay contains slightly less crude protein and fat
than grass, what may be due to various reasons:
different plant species composition, origin from
other areas or losses during harvesting.

For deer in certain physiological condi-
tion protein deficiency can be observed, so maybe
is advisable an addition of protein supplements.
For maintenance of body weight and to support of
normal activity, diet of mature deer must contain
at least 6-8 % of crude protein per 1 kg of dry
matter, but for full realization of vital functions
feed intake should be 11-22 % what depends
on the season, age, sex and physiological status.
Adult female deer at late pregnancy needs diet
with 11-15 % of crude protein, during lactation
the requirement increases to 1422 %. Deer male
diet during antler grows must include 15-16 % of
crude protein [12—14, 34, 41]. Fawn males need
more concentration of protein (16—18 %) than fe-
male fawns (14-16 %) [33]. To maximize fawns
growth, protein concentration in the diet should be

20 % [34]. Thus, in certain physiological condi-
tions, deer diet could contain an insufficient pro-
tein concentration.

Substantial differences in the mineral com-
position of the investigated feeds have been found.
Dry matter of leaves contained considerably less
amounts of phosphorus, magnesium, potassium,
iron and cobalt. Despite the differences in mag-
nesium content, amount meets the need of deer.
Content of potassium in hay and grass exceeds
the required for animals level.

Excess potassium can be compensated by
supplementation of diets with sodium what car-
ried in the Kivertsi State Forestry Enterprise using
licks salt blocks. The iron and cobalt content is also
somewhat exceeds the norm, what is typical for
Ukraine. However, deer need more iron and cobalt
than other ruminants so for them these quantities
are quite adequate. Cobalt is essential for ruminant
as precursor of vitamin B, synthesis by ruminal
bacteria. Cobalt may also be beneficial in ruminant
diets as a means of improving the efficiency of fi-
ber digestion [40]. Examined feeds contain insuf-
ficient amounts of copper and zinc, because deer
need more Cu and Zn, especially during the growth
of antlers. Deer requires more manganese than oth-
er animals need. This is due to the necessity of this
mineral for antler growth. The role of manganese
in the formation of antlers not yet fully established,
but positive effects of manganese suplementation
for adult male deer have been pointed [2, 22, 32].
Investigated feeds contain not sufficient amount
of manganese to ensure the needs of deer.

Optimal ratio of calcium to phosphorus in
deer diet must be about 1.5:1, whereas in rough-
ages this value ranging from 3:1 to 5:1. In our
case, calcium-phosphorus ratio is 3:1 that indi-
cates the necessity of phosphorus dietary supple-
ments. This imbalance can be leveled by addition
of grain, ratio of calcium to phosphorus in which
varies within 1:3—1:10 or by supplementation of
diet with mineral additives.

When ruminants are fed with grain the
peculiarities of its digestion should be taken into
account. Firstly, they hardly digest whole grains
because do not chews seeds, so grain need be
crushed. This creates additional difficulties asso-
ciated with costs for the preparation and storage.
Moreover, milled grain is perishable what can
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Table

Chemical composition of feeds and nutrient requirements (on DM basis)

Forages Supplements Requirements [30, 33]
Nutrients Hay Grass Leaves Twigs Whe_:at Com Soybean Deer Sheep,
grain grain meal goats
DM, % 83.55 32.13 26.33 18.28 84.52 86.31 91.80 — —
CP, % 10.03 13.97 30.45 20.03 11.91 10.52 44.34 10-20 10-20
Fat, % 3.27 4.03 241 1.65 2.24 4.21 2.51 n/a n/a
CE, % 31.92 33.90 13.76 18.92 243 4.08 6.12 n/a n/a
NDF, % 63.74 59.99 30.42 36.42 8.91 16.54 15.23 n/a 30-45
ADF, % 35.24 32.09 12.39 23.08 3.58 5.16 10.37 n/a n/a
Ca, % 0.62 0.60 0.49 0.76 0.09 0.05 0.31 0.4-0.7 | 0.2-0.8
P, % 0.23 0.19 0.23 0.13 0.41 0.25 0.83 0.3-0.5 0.2-04
Mg, % 0.19 0.21 0.25 0.09 0.12 0.16 0.45 0.2-0.3 0.1-0.2
K, % 1.28 1.66 0.85 0.27 0.36 0.35 2.22 0.6-0.7 05-0.8
Fe, ppm 170.05 239.30 124.34 111.21 37.26 51.37 238.30 | 200-300 | 30-50
Cu, ppm 4.88 3.90 4.71 3.12 4.59 4.95 15.13 15-20 7-11
Zn, ppm 12.14 11.95 14.22 10.80 28.45 21.58 38.72 75-100 20-33
Mn, ppm 49.18 80.70 78.20 63.15 24.36 6.72 42.14 100-110 | 2040
Co, ppm 0.40 0.40 0.23 0.27 0.11 0.15 0.09 0.2-0.3 0.1-0.2
Cd, ppm 0.34 0.32 0.26 0.21 0.14 0.11 0.15 <0.3 <0.3
Pb, ppm 2.35 2.38 2.49 2.08 1.28 1.39 1.92 <3.0 <3.0

Note: for Cd and Pb — threshold limit values (maximum permissible limits)

cause indigestion and even poisoning. Secondly,
the composition of the diet of ruminants should be
changed gradually to prevent digestive disorders,
because rumen microorganisms must be adapted to
new substrates during 2—3 weeks by altering of spe-
cies composition and enzymes activities [40]. So
adding to and removing from diet of concentrates
must be gradually and after adaptation grain should
be fed constantly in approximately equal quantity.
We found a deficit of phosphorus while the calcium
content is sufficient. However, available feed addi-
tives for wild herbivores contain calcium, so even
in the presence of mineral supplements imbalance
of calcium to phosphorus ratio remains. Maybe, the
best option for replenishment lack of protein and
phosphorus in the diet is the addition to the diet
meals of oil-seeds crops, which contains a large
amount of protein and ratio of calcium to phos-
phorus is close to what is in the grain.

Conclusion

In general, investigated feeds satisfy nu-
tritional requirements of wildlife ruminants, but
contents of some components require additional
correction. Particularly, available on the territory
fodder are deficiencies in phosphorus, copper and

zinc, so replenish of mineral additives are neces-
sary. Deer requires more manganese than other
animals need. Investigated feeds contain not suf-
ficient amount of manganese to ensure the needs
of deer. Available in the investigated areas natu-
ral feed are providing the protein requirement of
adult animals. However, for the fawns, lactating
hinds and stags during antlers growth the content
of protein in the diet may be insufficient.
Prospects of further researches. It is nec-
essary to develop recipes of feed additives for each
region, taking into account the composition and
nutritional value of local natural feeds.
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