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K. A. MANVELYAN

USAGE OF PLANTS IN SIMULATING OF
BIOTOPE OF CAUCASIAN BLACK GROUSE
(TETRAO MLOKOSIEWICSI)

i iotope of Tetrao mlokosiewicsi ex situ has been real-
izedSLmnutli::?:::i;I::[ ﬁeﬁd investigations of the habitats {inc'[. studies on
plant diversity) of the Caucasian Black Grnu_se in Armenia. The main
elements of 3 types of vegetation characteristic for the_ bl!’d sl:fcies
(thickets of Rhododendron caucasicum, grove of Betula litwinowii and
sparse growth of Quercus macranthera) have been reproduced in the

jiotope.
bio :l"t:[nlhull-lfl . U. Anyubiph oguuugnpdnuip [nfuujwb Mwpkhunlh

(Tetrao mlokosiewicsi) phnypnuh dnpbpuynpiwh dhe: Swjwupwbnd Uny-
Ywujwl dwpbhuyh wwpbjwywph bi pnyubph pbuwiw, yht puqiwquimp-
Jul nwzypuyhlb hbpwgnipmipyniblbiph _Lunmru.hpmd hpwhwiwgyb] £ wn
pngnitbh phnpaugh dnnbjwynpnuip ex situ: Phnypnwmd Jbpwpyunpb b
ynyywuywh Swpbhwihb huwpniy pnlumuwﬁntijl:lb bpbp phwbiph (Rhodo-
dendron caucasicum-h dwgwnnuplbip, Betula litwinowii wnupuwly hQuercus
macranthera-j inup whypwn) hhibwlwh pwppbpp:

Manseass K. A. HcnoaksosaHHe pacTeHnuit npu MojenupoBa-
HuH GHOTONA KABKA3CKOro TETEPeRs (Tetrao mlokosiewicsi). Ha
OCHOBE pe3ybTaToB MoJeBbIX HCC/IeopaHHIA MecTooGHTaHHA KaBKaacKo-
ro TeTepesa B ApMEHHH C H3y4eHHeM BHAOBOTO pasHoolpa3aus pacTeHHA
OcyllLIeCTBeHo MoneHpoBaHKe GHoTONa 1aHHoro BHAA €X situ. B GxoTo-
ne BOCNpOH3BeAeHH OFHOBHbIE 3/IEMEHTBI TPEX THIOB PACTHTEILHOCTH,
XapaKTepHBIX U1l NPOXHBaHHA KaBKa3CKOro TeTepesa (3apocan Rhodo-
dendron caucasicum, pouta U3 Betula litwinowii n penxonecse us Quercus

macranthera).
Introduction.

The Caucasian Black Grouse (CBG) (Tetrao mlokosie-
wicsi) is considered as endangered and is included in the
Red List of Armenia and other countries of the Caucasus
(Ayrumyan,1987). '

Grouse species are known as indicators of habitat health
that combined with'their attractiveness to people, can make
grouse suitable flagship species to promote the conserva-
tion of habitats and biodiversity. Habitat loss and fragmen-
tation due to the human land use are considered among the
most important threats to the species today (McGowan,
Garson, 1995). Other frequently identified threats include
small population size, predation, poaching and human dis-
turbance.

The population of the CBG in Armenia occurs in two
separate areas: the northern population being concentrated
on Pambak, Tsakhkunyats, Bazoom mountain ranges and
mt. Arailer; and the southern population in Zangezur, Bar-
gushat and Meghri mountain ranges (Adamian, Klem, 1999).

The current approaches to grouse conservation include
legislation, protected areas, monitoring, habitat management,
captive breeding, re-introduction, predator control, reduc-
tion of human disturbance, and education. Captive manage-
ment of grouse is justified because this species is declining
in most of the subalpine areas, at the edge of its distribution
area and there is a great need to raise public awareness by
displaying the birds in captivity.

The goal of the project was simulating the Caucasian
Black Grouse habitat for further maintainance of captive
population of the species in the Armenian Centre for
Biodiversity Conservation (ACBC).

The main objectives of the project were:

To investigate the habitats of CBG in Armenia.

To simulate a habitat of CBG maintaining in the ACBC,

Background

One of the main objectives of the Armenian National
Strategy for Biodiversity Conservation is the establishment

of centres for animal and plant species ex situ conservation
and reintroduction to native habitats (Biodiversity Strategy
and Action Plan of Armenia, 1999). For this purpose the
Armenian Centre for Biodiversity Conservation was estab-
lished in 1994 in the Yerevan Botanical Garden (Institute of
Botany of National Academy of Sciences).

Since then, the collection of 350 plant species (130 rare
and endangered) and 30 animal species (18 rare and endan-
gered) has been created that is displayed in 10 enclosures
(models of biotopes). The rest of the collection of plants and
animals (mainly exotic species) are displayed in terrariums
and in the central gallery of the ACBC.

The Centre was officially opened for visitors in 1998,
since then it has become a favourable place to visit for
many people (including school pupils and university stu-
dents). The display of plants and animals in the biotope
models simulate conditions as close as possible to natural
conditions, which is very important for animals and visitors
needs. A number of endangered species of plants (11) and
animals (4) bred at the ACBC have been reintroduced to
the native habitats. = = a e

So, to make it possible to maintain Caucasian black grouse
in captivity, taking into account the fact that it would be
the first attempt to keep the'species in captivity, the inves-
tigations were devided into two stages: in situ and ex situ.

Investigations /in situ

The main objective was to study different habitats of
CBG (vegetation. landscape, threats etc) which would al-
low to simulate a biotope of the species in captivity:

The first stage of field trips was connected,with,the, in-
vestigation of the habitats of CBG .in the northern popula-
tion. Field investigations were carried out in different areas
within the northern population: in the Pambak mountain
range (Mt. Arkhashan), the Tsakhkunyats mountain range
(Mt. Aghveran) and Pambak mountain range (Mt. Qosha-
kar).

The habitat of Mt. Arkhashan is about 4 km long and |
km wide (located at 40°40'99" N and 44°40'06" E and at the
altitudes of 1,800—2,800 m, covered by forest and sub al-
pine vegetation). This habitat is rather popular with people
and is often used for ornithological tours. There are two
farms near the site, which cause disturbance (grazing of
sheep and cattle, sheep-dogs, hay-harvest etc.). The popula-
tion size of CBG is about 14—17 and the main threat is from
predation (foxes, weasels, wolves, birds of prey, sheepdogs)
and overgrazing. The distinctive feature of this habitat is
thickets of rhododendron (Rhododendron caucasicum).

The Mt. Aghveran site is about 2.5 km long and 0.8 km
wide, located at 40°30’61" N and 044°33'60" E and at the
altitudes of 1,950—2,750 m, covered by lorest and subalpine
vegetation. The population size of CBG is about 17—20 and
the main threats are poaching and habitat loss (due to de-
forestation and overgrazing). The distinctive feature of this
habitat is grove of birch (Betula litwinowii).

The habitat of Mt. Qoshakar is about 3 km long and 1.2
km wide, located at 40°48'20"N and 044°41°’08" and alti-
tudes of 1800—-2700 m, covered by forest and sub alpine
vegetation. The population size of CBG is about 12—15 and
the main threat is poaching. The distinctive feature is thick-
ets of rhododendron (Rhododendron caucasicum).

The second stage of field trips was connected with inves-
tigation of the habitats of CBG in the southern population
in the Zangezur mountain range (mountain north-west and
south-east slopes along the Kajarants and Vokhchi rivers).
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| In comparison with the area of northern habitats with a

. great influence of the anthropogenous factor because of large

. density of the population, this area is sparsely populated.
The altitude is 2000—3100 m and size of the habitat is 3
km2, with a population size of 8—10 birds. The main threat
is predation (wolves, birds of prey, foxes) and the character-
istic features are sparse growth of Caucasian Oak (Quercus
macranthera).

Plants were collected during the field trips for identifica-
tion and floristic assesment of the habitats. The main plant
species growing in the habitats of CBG in Armenia are:
Acer campestre, Aconitum nasutum, Alchemilla sp., Al-
lium jajlae, A. schoeneprassum, A. szovitsii, A. vineale,
Arabis christiani, Asperula molluginoides, A. odorata, As-
ter alpinus, Astragalus aureus, A. falcatus, A. glycyphyl-
loides, A. polygala, A. uraniolimneus, Astrantia maxima,
Asyneuma amplexicaule, A. campanuloides, A. rigidum,
Berberis iberica, B. vulgaris, Betonica macrantha, Betula
litwinowii, Bryonia dioica, Bupleurum polyphyllum, Cam-
panula glomerata, C. tridentata, Carpinus betulus, Ce-
rastium szowitsii, Coronilla varia, Cotoneaster integrim-
mus, C. obovata, Crataegus pontica, Cystopteris fragilis,
Dactyllorhiza merovensis, Daphne glomerata, D. meze-
reum, Delphinium freynii, D. linearilobum, D. szovitsia-
num, Dianthus armeria, D. orientalis, D. raddeanus, D.
ruprechtii, Dracocephalum ruyschiana, Dryopteris filix-
mas, Epilobium hirsutum, Euphorbia squamosa, Euphra-
sia pectinata, Fagus orientalis, Fragaria viridis, Fraxi-
nus excelsior, Gagea anisanthos, Galium aparine, Gentia-
na septemfida, G. verna ssp.pontica, Geranium platypeta-
lum, Herniaria glabra, Juniperus depressa, Hordeum bul-
bosum, Hypericum alpestre, Juniperus oblonga, Linaria
sp., Linum hypericifolia, Lonicera caucasica, Lotus cor-
niculatus, Minuartia caucasica, M. oreina, Onobrychis
bungei, Onosma microcarpa, Orchis mascula, Origanum
vulgare, Padus racemosa, Papaver orientale, P. persi-
cum, Pedicularis crassirostris, Pisum sativum, Polygona-
tum orientale, Polygonum alpinum, P. carneum, Polypo-
dium vulgare, Potentilla pimpinelloides, Poterium poly-
gonum, Primula auriculata, Pyrus salicifolia, P. syriaca,
Quercus araxina, Q. macranthera, Ranunculus caucasi-
cus, Rhododendron caucasicum, Rhynchocoris orientalis,
Ribes biebersteinii, Rosa canina, R. spinosissima, Rubus
idaeus, R. saxalilis, Rumex acetosa, Salix carpea, Saxifra-
ga cartelaginea, S. juniperifolia, Scabiosa caucasica, Scu-
tellaria orientalis, Sedum pallidum, S. pilosum, Semper-
vivum globiferum, Sibbaldia parviflora, Silene compacta,
S. multifida, Sorbus aucuparia, S. dualis, S. graeca, S.
subfusca, S. torminalis, Symphytum asperum, Thalictrum
foetidum, T. minus, Theucrium chamaedrys, Thlaspi ar-
vense, Trifolium canescens, T. trichocephalum, Thymus
kotshyanus, Vaccinium myrtillus, Valeriana alliarifolia,
Viburnum lantana, Vicia sativa, V. variegata, Ziziphora
biebersteinii.

Common features for all habitats in Northern and South-
ern Armenia are rock streams (“chingils”: these stones are
in the habitats as a result of soil erosion covering areas from
20 m? to 1000 m?). Such conglomerations of stones exist in
all investigated habitats and are used by the birds as a
hiding place. The strongest threats to the species are preda-
tion, habitat loss and fragmentation (due to deforestation
and overgrazing) and poaching.

Plants play very important role for grouses as feeding
and hiding sources. Plants are the principal food, the spe-
cies taken varying according to season and among different-
age birds. Principal winter foods are the buds and catkins of

birches (Betula litwinowii), needles and berries of juniper
(Juniperus depressa), fruits of dog rose (Rosa canina),
and shoots and buds of willow (Salix carpea). Green leaves
and shoots are more important in spring, but increased use
of animal prey prior to breeding, as occurs in other grouse,
is unknown. From late May, they consume stalks, flowers,
unripe seeds and pods of alpine vegetation. In early August
they mainly take ripe seeds of alpine plants, and from mid-
A_ug'ust throughout autumn, berries of Ribes, Rubus, Vac-
cinium, and seeds of alpine plants are taken. Eating buds,
needles, berries, suckers grouses move from brush to brush
(Rhododendron, or Juniperus). In Betula groves, they also
prefer to feed from the snow surface. The snowless spots
near the rocks, where the snow is blewed down by the
wind, and where the leaves of whortleberries are uncovered,
also are not left without attention.

Investigations ex situ

The main objective was to simulate a habitat of CBG in
designing an enclosure in the ACBC. The design of a suc-
cessful exhibit for captive wild animals is a complex and
challenging task. Different types of enclosures as well as
barriers are used in modern zoos (Design Consortium Ltd.,
1990, Stevens, 1992, Harrison, 1998). Enclosure design for
animals in the ACBC is based on a principle of naturalism
(Andersen, 1989), through creation of biotopes that corre-
spond to the species’ habitat landscape and plants (in accor-
dance with mission statement of the ACBC).

When designing new enclosures for CBG the following
requirements was taken into account: captive data, geo-
graphic origin, habitat (including plants species), behavioural
characteristics, activity cycle, social characteristics, feeding
and dietary needs, reproduction, medical needs, associated
species (for mixed exhibits), exhibition location, public re-
quire;nents. research and education opportunities (Sausman,
1982).

The enclosure was built with exposition to the north cov-
ering the territory about 150 m?.

Underground and up ground watering were established
to provide the corresponding moisture (as it is in the native
habitat). Soil for the model was brought from Mt. Arkha-
shan to fit the plants’ growth. Rock streams of stones were
set up to provide hiding places for the birds.

The enclosure is covered by net providing safety for the
birds from birds of pray.

36 species of plants (7 of them are endangered (Gabriel-
yan, 1990) from different natural habitats of CBG were in-
troduced to the enclosure (model of biotope): Acer campes-
tre, Alchemilla sp., Allium szovitsii, Berberis iberica, B.
vulgaris, Betula litwinowii, Crataegus pontica, Daphne
glomerata, D. mezereum, Dryopteris filix-mas, Fagus ori-
entalis, Gentiana verna ssp.pontica, Juniperus depressa,
Hordeum bulbosum, Hypericum alpestre, Juniperus oblon-
ga, Lonicera caucasica, Orchis mascula, Papaver orien-
tale, Pyrus salicifolia, P. syriaca, Quercus araxina, Q.
macranthera, Rhododendron caucasicum, Rhynchocoris
orientalis, Ribes orientale, Rosa canina, R. spinosissima,
Rubus idaeus, Salix carpea, Sibbaldia parviflora, Sorbus
aucuparia, S. torminalis, S. roopiana, Thymus kotschya-
nus, Vaccinium myrtillus, Viburnum lantana.

The model of biotope provides the Caucasian grouse with
the same type of vegetations that exist in the species’ origi-
nal habitats and therefore provides the birds with shelter
and with a natural source of food. Seeds and nuts of the
following plants are provided in corresponding season: Betula
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litwinowii, Juniperus depressa, Quercus fnacranthem. Rosa
canina, Rubus idaeus, Sorbus aucuparia etc.

Conclusions:

1. The habitats of CBG differ from each other by the

i of vegetation:
mau‘l t%?:a distigitive feature of the habitats in Pambak

mountain range is thickets of rhododendron (Rhodo-
dendron caucasicum).
— The distinctive feature of the habitats in Tsakhkunyats
mountain range is grove of birch (Betula litwinowii).
— The distinctive feature of the habitats in the Zange-
zur mountain range is sparse growth of Caucasian
Oak (Quercus macranthera).

9. Comrmon features for all habitats in Northern and SUl:|th-
ern Armenia are rock streams which are used by the birds
as a hiding place. ' ;

3. The strongest threats to the species are predation,
habitat loss and fragmentation (due to deforestation, over-

azing) and poaching.

& 4. Egn)closurz desig-r;E for animals in the ACBC is based on
a principle of naturalism through simulating of biotopes that
correspond to the species’ habitat landscape ant'! plants. This
approach was developed in designing of tl:w bird and p]z'm‘t
display that uses aspects of human behaviour to draw visi-
tors to respect animals, plants and habitats.

5. Functions of plants in the enclosure: creating microcli-
mates; screening; decorating; feeding; supplementing food;
defining spaces; occupying the birds; building nests; educat-
ing visitors.
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G JI. FO. MAPTHPOCSH
TIOBEJEHME IEPBOLIBETOB (PRIMULA L.)
B YCJIOBUSIX KYJIbTYPbI

H3yueHst oco6eHHOCTH MOBEAGHHA MEPBOUBETOB B YCJAOBHSX KyabTy-
Pl M HX aNanTHBHLIA NOTEHUHAA. YCTaHOBIEHA 3aBHCHMOCTD NOBERCHNUR
HHTPOLYLEHTOB KaK OT HX MOpdosiorHueckHx ocoGeHHocTed, Tak M or
METeopOoOrHYECKHX YCAOBHA H arpoTeXHHKH Boanensisanus. [lo pesyas-
TaTam (peHONOrHYeCKHX HaOMIONEHH BLIABAEHB ONTHMANbHLE VCI0BHA
Anfl HCMONB3OBAHHA MEPCNEKTHBHLIX BHAOB NEPBOUBETOB B KYJBLTYPHLIX
coofuiecTBax pacTeHHii B ycnosHax Epesana. O6paGoTka (eHonoriyec-
KHX NOKasaTesieH MO3BOJIHAA BbUIEAHTL TPH FPYNNB HHTPOAYLHPYEMbIX
NepEOLBETOB MO CPOKaM H NPOLOIKHTENLHOCTH LUBETEHHS.

Uwpiphpnuywi L 3n. Swphwbwdwnhlybbph (Primuela L.) Juppugh-
op Maulnupywh wuwfwihbbpod: Nwnuibwubpdby b qupbwbwdwnhllbph
wpph wewbdhwhwpnipnibbbpp dwlnpub yupiwbbbpnud, bpubg hwp-
twpnnwljwl phnnbwlmpymbibpp: Swuypuwipby £ hbppegnigbbnbiph dwp-
ph Yuwhnjwdnipnih ph’ bpwhg dnpdninghwlwh wewbdbwhwplnupynbbh-
nhg b pb’ onbplmpwpwiwlwh wwplwbbbphg b Guipfub wgpmpbubh-
Yuyhg: Cup phlinnhipnudlibph wpnynibphbph pugwhwypby b payubiph duw-
Ynip hunfwlbgnpnibbbpmd qupbwbudwnhlbbph bupwpulughb plivwl-
btiph oqypugnpddwh owphdw) wwylwbbbpp: Shlnnghwljwlb gngwbhylb-
nh d2wlnudp pouy) pybg Dbpnpynn qupbwbwdwnhybbpp pug dwnldwl dud-
Ybph b plnnmupywbh pwdwbby bpbp udph:

Martirosyan L. Y. Behaviour of primroses (Primu/aL.) in cul-
ture. The peculiarities of primroses behavior in culture and their adap-
tive abilities have been studied. Behaviour dependence of the introduced
species on their morphological peculiarities, meteorological conditions
and agrotechnics has been established. As a result of phenological obser-
vations the optimal conditions for use of perspective primrose species in
cultivated communities of plants have been revealed. Treatment of the
phenological indicators allowed to separate three groups of the intro-
duced primroses according to the blossom terms and duration.

OnToreHes oco6u Ji060ro 6HONOrHYECKOro BH/A CJaraerT-
CSi W3 TIOC/e[OBATENBHO CMEHFIOLUIMXCH 3TanoB H (as.
[IpocToli UMK ’KH3HH pacTeHHs MpeiacTaBiaseT coboi pas-
BHTHE OT CEMEHH [0 CEMEHH, TO ecThb Mepexofia oT 3MGpHo-
HaLHOH CTa[MH POCTa K CTAfHH 3peJOCTH. Y MHOTOJETHHX
pacTeHHi rMaBHBIR, HAH 60/bLIOH, XKU3HEHHBIH LMK (oT 3a-
DOXKIAEHHS 0 OTMHPAHHSA) YCIOXKHSETCH HaJUYHEM MaJbiX
HJIK TOJIOBBIX LHKJIOB. B nepBhiii rof )KH3HH Y TPaBAHHCTOrO
MHOTOJIETHHKA, KaK MpaBHJO, 06pa3yloTCs TOJNBLKO Berera-
THBHble no6erd. Co BTOPOro rofia >XH3HH WJIH C OJHOTO M3
MOCJeAYIOIHX TOAOB Y MHOTOJIETHErD TPaBAHHCTOrO pacTe-
HHA (opmHpyeTcs GoJiee cJioXHas noberoeasi cHeTeMa, Ko-
TOpas MoXeT ObiTh AH(depeHUHPOBaHa Ha BEreTaTHBHLIE U
reHepaTHBHblE MOGETH HJTH BETeTaTHBHbLIE W CMELIAHHBIE, TO
ectb rexepatuBHo-sereratuBHbie (Cepe6psikos,1962). Ectb
M TPeTHH BapHaHT, Koraa Bce nobGeru cmewanusle, Ins Pri-
mula XxapakTepeH BTOpPOH BapHaHT, TO €CTb Ha/lHYHe Kak
BEreTaTHBHBIX, TaK H reHepaTHBHO-BEreTaTHBHLIX MoGeros
(Jlosuna-JlosuHckas, 1952). Tlo OKOHYaHHH BereTalHOHHO-
ro cesoHa Bce MOGErd OTMHPAIOT, NPH 3TOM reHepaTHBHbLIE
HJIM CMeLUaHHble YCMeBaloT 32 Ce30H MPOWTH LMK OT LiBeTe-
HHA 110 niogoHoweHHs. Ha HagsemHoi yacTu pacrenus (B
33BHCHMOCTH OT €ro THNa) 33 BereTaUMOHHbIH LMKJ ycrie-
BaeT c)opMHPOBATLCH MOYKa BO306GHOBJEHHS Gydylilero ro-
Ja. Y KOpHEBHILUHBIX TPaB OHH MOryT ObiTb anHKa/JbHbIMH
HAH nasywHeiMH. ¥ Primula anHkanbHas nouka — reHepa-
THBHO-BET€TaTHBHAsA, 4 MasylluHas — BereTaTHBHaf, pasBH-
BalOIIasics B BereTaTHBHLIH nober, Ha KOTOPOM B MOCJE/ACT-
BHH TaK)e 3aKJIafiblBAETCA aMHKaJbHas H NasylllHas MOUuKH.

OTH UMK/ Pa3BHTHSA — BpeMeHHEIE POMEXYTKH, B Teue-
HHE KOTOPhIX OHH OCYLUECTBJISIOTCA BO MHOTOM 3aBHCAT OT
napamMeTpoB BHEILHEH Cpefibl: TeMnepaTypHLIX NOKasaTeJeH,
BJI@XKHOCTH, HHCOJIALMK H Apyrux. CaeaosatesibHO HabJio-
JIeHHe 33 MoBefieHHeM WHTPOAYLEHTOB, HX PasBHTHEM B HO-
BbIX JUIfl HHX YCJIOBHAX OGHTaHHA, YTO COCTABJAET CYTh (pe-
HOJIOTHYECKHX HaGJIOfNeHHH, ABaAeTcA 06513aTe/IbHbIM YCJIO-
BHEM YCMelHoH WHTPOAYKUWH. MMeHHO aTH faHHbIE MO3BO-



