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[TeinbleBLe 3epHa H3YYEHHBIX POJIOB HAMH CTPYMIHPO-
BaHbl N0 MOP(OJIOrHYECKHM MPH3HAKAM, COCTABJEH KJoY
LIS X OTpefieleHHs:

Al — I1.3. menxue (18.0) 22.0—39.0 MKM, 3J/HICOMAAND-

Hble, WAPOBHAHEIE HJIH SHUEBHAHBIE,

Bl — O6onox nopsl WHPOKKH, GoJiblue AHaMeTpa Mopk.
D1 — CkyabnTypa nuomanoyHo-sepuucras: Cinodon,
Dactylis, Poa.

D2 — Ckynbntypa peixiosepunctas: Bothriochloa.

B2 — OGonox mopsl yskui, MeHblle IHaMeTpa Nophl.

El — Ckyaentypa paBHOMEpPHO TyCTO3epHHCTaS:
Festuca, Setaria.
E2 — CkyaenTypa niowmanouno-sepuucran: Phleum.
E3 — Ckyasnrypa puixnosepuucras: Koeleria, Bra-
chypodium, Bromus.
A2 - Tl.3. kxpynusie, 41.0-56.0 (68.0) mxm, mHpoko- Hau
Y3KO-3JIIHNCOHAANbHEIE,

Cl — OGoznox nopsl WHPOKHH, GoJbLIE AHAMETPa MOPHL.
F1 = Ckyasnrypa kpynHosepuucras: Aegilops, Hen-
rardia.

F2 — Cxynenrypa menxosepuucras: Alopecurus.

C2 — OGonok nmopsl y3KHif, paBeH HJIH MeHblle AHaMeT-

pa mopsl.

CkysbnTypa puixjaoseprucras: Agropyron, Lolium.

TNanuHONOrHYECKHe NaHHBIE N0 H3YYEHHBIM BHAAM NpH-

BeleHbl B Tabuauue 1.
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CARYOLOGICAL STUDY OF THE GENERA
RHIZOCEPHALUS BOISS. AND
GAUDINOPSIS EIG (FAM. POACEAE)

The paper contains the results of taxonomic and caryological inves-
tigations of the monotypic genus Rhizocephalus and oligotypic genus
Gaudinopsis. Chromosome number (2n = 14) and a caryotype de-
scription of Rhizocephalus orientalis Boiss. are recorded for the first
time. The description of caryotype of Gaudinopsis macra (Steven ex
M. Bieb.) Eig (2n = 14) is also recorded for the first time. This paper
includes distribution maps of the species.

Lwqupmjw k. W, Wntjuoywh W Q. Rhizocephalus Bolss. bt Gaudino-
psis Eig gtmbph (phu. Poaceae) ljuphnnghwijuh nuunuiiwuhpmpynbp:
Upluupwibipp wwpniwynud £ dnbnphwy Rhizocephalus ghnh b othgniphuy
Gaudinopsis ghnh ywpuninihwljwh b juphnnghwlwh nunuilwuhpne-
pinlibbph wpyymbplbpp: RubGwplpnud t wyn bpln ypwpunbbbph nhppp
Poaceae plapwibhph hunfwljwpgnud:

Hasaposa 3. A., I'ykacsr A. I. Kapronoraueckoe H3Yy4eHHe
ponos Rhizocephalus Boiss. n Gaudinopsis Eig (cem. Poaceae).
PaGota conepHT pesaynsTaTh TAKCOHOMHMYECKOTo H KapHOJIOTHYeCKo-
ro H3yueHHs MOHOTHNHOro poia Rhizocephalus w onWroTHnHoro poaa
Gaudinopsis. Yucno xpomocom (2n=14) u onucanue kapuoruna Rhi-
zocephalus orientalis Boiss. npuBoHTCA BniepEbie. [Nonreepxnaerca
paHee npuBoaHMoe 4Hca0 XpomocoM (2n=14) u Bnepase naetcs onk-
CauHe KapHoTHna mns Gaudinopsis macra (Steven ex M. Bieb.) Eig.
O6cyxnaerca monoXenHe o6OHX TaKCOHOB B cHeTeMme Poaceae.

A caryological investigation of Rhizocephalus orientalis
Boiss. and Gaudinopsis macra (Steven ex M. Bieb.) Eig
has been carried out. Both grasses are annual ephemers
which occur rather rarely in the Ancient Mediterranean
region. The caryological data allow to confirm the position
of the genera in the system of the family Poaceae.

Material and Methods

The caryological investigation was based on specimens
collected in Armenia. The seeds were obtained from plants
that had been conserved and deposited in the herbarium of
the Institute of Botany, Erevan (ERE). Voucher numbers
are cited in the text.

Caryological investigations were made on the mitotic
metaphases of the meristematic cells from root-tips. The
root-tips were pretreated for 2 hours with colchicine (0.4%),
fixed in Battaglia fluid - 5:1:1:1 (Battaglia, 1957 a,b), for
10 min at room temperature. After hydrolysis in 1:1 HCI
(20 min at room temperature) the root-tips were stained
in Schiff reagent.

For chromosome morphology we followed Agapova and
Grif (1982). The terminology of Stebbins (1971) was used
for caryotype asymmetry.

Discussion

Rhizocephalus orientalis Boiss. 1844, Diagn. Pl. Or.
ser. 1,5: 68; Roshev. 1937, Zlaki: 452; Hubbard 1951, in
Hook., Icon. Plant.: tabl. 3493; Pilg. 1954, Bot. Jahrb.:
76,3; Gabrielian 1959, Dokl. AN ArmSSR 28,1: 35; Bor
1968, Fl. Iraq 9: 320; Bor 1970, Fl. Iran. 70: 311; Tzvelev
1976, Poaceae URSS: 367; Dogan 1985, Fl. Turk. 9: 398.
— R. turkestanicus (Litw.) Roshev. 1934, Fl. URSS 2:
126; Roshev. 1937, Zlaki: 452. — Heleochloa turkestanica
Litv. 1934, Fl. URSS 2: 743. — H. orientalis (Boiss.)
Dinsm. 1933, in Post, Fl. Syr. ed. 2,2: 717. — Crypsis
pygmaea Jaub. et Spach 1850, IIl. Pl. Or. 4,8: 307.

The monotypic genus Rhizocephalus was described by
Boissier in 1844 on the basis of the material gathered in
Turkey (Typus: “In Mesopotamia, Aucher-Eloy, 3066”).

Rhizocephalus orientalis is a plant which occurs rather
rarely. It is an annual grass up to 2-3 em high. It blooms
early in spring, in March-April. It grows on dry stony and
argillaceous slopes, at the road-sides and on salty soils.

R. orientalis is distributed in Syria, Palestine, Jordan,
Central Anatolia, Southern Transcaucasia, Iran, North-West
Alganistan, Turkmenistan and Uzbekistan (Fig. 1A).
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Fig. | - Geographical distribution of Rhizocephalus orientalis Boiss.
(A) and Gaudinopsis macra (Steven ex M. Bieb.) Eig (B).

In spite of its rather wide geographical distribution R.
orientalis is an ephemer which occurs rarely, in separate
spots and in small populations.

In the botanical literature this species is also mentioned
under the names of Cripsis pygmaea Jaub. et Spach and
Heleochloa orientalis (Boiss.) Dinsm. The place of the ge-
nus Rhizocephalus in the system of the family Poaceae
has also been repeatedly changed. For instance Roshevitz
(1937) considered this genus in the tribe Sporoboleae Benth.,
placing it into the relationship of the genus Cripsis Ait.
Later Hubbard (1950) attributed it to the tribe Agrostideae
Kunth basing on the nervation, structure of lemma and
caryopsis as well as on the leaf anatomy. He noted that the
genus Rhizocephalus should be close to the genus Phleum
L. Pilger (1954) in his system of Poaceae family places the
genus Rhizocephalus into the tribe Phalarideae, consider-
ably farther from the genus Cripsis. Gabrielian (1959) is of
the same opinion. She has investigated the biology of the
species and the morphology of its seedlings. It allowed to
make the conclusion about the distinctions between the
representatives of the tribe Phalarideae Benth. and those
of the tribe Sporoboleae Benth. It is convincingly proved in
the same paper that the species —. Rhizocephalus
turkestanicus (Litw.) Roshev. was a mere ecological race.
This species was considered as a synonym of R. orientalis.

In all following works the genus Rhizocephalus is
brought closer to the genus Phleum and is placed together
with the latter into the same tribe. For example, Bor (1968,
1970) considered these genera within the tribe Agrostideae
Kunth. Tzvelev (1976) and Dogan (1985) placed it into
the tribe Phleeae Dum. Thus, in different times and by
different authors, the genus Rhizocephalus was brought
closer either to the genera Sporobolus R. Br. and Cripsis
or to the genus Phleum.

Meanwhile each of these genera differs greatly from
the other in the caryological data, as it was noted in some
of the above-mentioned papers (Roshevitz, 1937; Tzvelev,
1976). The genera Sporobolus and Cripsis are character-
ized by the basic chromosome number x = 9, their chro-
mosomes are small. Whereas the genus Phleum, to which
the genus Rhizocephalus is brought closer at present, has
the basic number x = 7 and large chromosomes. Hence,
our investigation of the genus Rhizocephalus can con-
vincingly testify the right position of this genus in the
system of Poaceae family.

Material studied. — Armenia, Erevan, in the neigh-
bourhood v. Shaumjan, 2.05.1984, E. Gabrielian (ERE
126243).

The obtained chromosome number is 2n =14 (x = 7).
This is the first chromosome number counted for this ge-
nus. All the seven chromosome pairs of the diploid set
belong to the class of metacentric chromosomes. Centro-
metric index (I) varies between 42.8 and 50.0. The type
of caryotype asymmetry is 1A. The chromosomes have an
apparent size that varies between 5.37 and 7.88 m, which
can be considered as a long one. The total length of the
diploid set is 92.28 m (Fig. 2 a,b).

The analysis of the caryotype confirms the place of the
genus Rhizocephalus in the tribe Phleae.

Gaudinopsis macra (Steven ex M. Bieb.) Eig 1929,
Feddes Repert. 26: 77; Roshev. 1934, Fl. URSS 2: 258:
Roshev. 1937, Zlaki: 359; Schchian 1941, Fl. Georg. 1:200;
Bor 1968, Fl. Iraq 9: 344; Bor 1970, Fl. Iran. 70: 322:
Tzvelev 1976, Poaceae URSS: 255; Dogan 1985, Fl. Turk.
9: 145. — Avena macra Steven ex M. Bieb. 1808, Fl.
Taur.-Cauc. 1: 77. — Ventenata macra (M. Bieb.) Boiss.
1884, Fl. Or. 5: 540; Tutin 1980, Fl. Europ. 5: 217. —
Bromus strictostachys P.M. Smith 1985, Notes Roy. Bot.
Gard. Edinb, 42: 493.

Gaudinopsis macra is described by Bieberstein (1808)
on the base of Steven’s collections in Transcaucasia (Typus:
“Habitat in Iberia, leg. Steven a.1806", LE). It is an an-
nual ephemerous grass growing on stony and limestone
slopes, as well as on dry rocks. G. macra is distributed in
Syria, Anatolia, the Southern Crimea, the Caucasus (Da-
ghestan and Transcaucasia), North Iraq, Iran and Moun-
tain Turkmenistan (Fig. 1, B).

Gaudinopsis
macra was de-
scribed originally
as Avena macra
and has always
remained in the
related group of
Avena s.l. It was
Avdulov (1931)
that emphasized
a quite natural
composition of
the tribe Avene-
ae. Most of bota-
nists recognize
the independen-
ce of the genus
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Gaudinopsis,
considering it as
a monotypic
one. Only re-
cently Scholz
(1983) has de-
scribed the new
species G. mic-
ropyroides H.
Scholz from
Anatolia and Do-
gan (1982) has
described three
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Fig. 2. - Mitotic metaphases and caryograms of
Rhizocephalus orientalis Boiss. (a,b) and Gau-
dinopsis macra (Steven ex M. Bieb.) Eig (c,d).
The chromosomes with secondary constrictions

more species en- arrowed. Scale bar = 10 pum

demic for the flora of Turkey: G. quercetorum (Boiss. et
Bal.) Dogan, G. sorgerae Dogan and G. huber-morathii
Dogan. All of them are East Mediterranean elements and
the two last (G. sorgerae and G. huber-morathii) are known
.only from a type specimen.

All the investigators emphasize affinity of the genus
Gaudinopsis to the genus Ventenata Koeler. The first
genus differs from the latter due to spike-like inflorescence
and lemma without any apical. Tzvelev (1976) placed the
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genus Gaudinopsis into the subtribe Ventenatinae Holub
of the tribe Aveneae Dum. Tutin (1980) shared the opin-
ion of Boissier (1844) and included G. macra into the
oligotypic genus Ventenata.

The caryology of the tribe Aveneae has been fairly well
investigated. Primary basic chromosome number is x = 7.
Moreover, it has been always noted that the chromosomes
in the set are large. More rare are x = 4,5,6,9 and 13. The
chromosome number of Gaudinopsis macra (under the
name of Ventenata macra) was first reported by Avdulov
(1931). He noted for this species 14 V-shape chromosomes
with a slight difference in the length of the arms. Later 2n
= 14 was recorded by Petrova (1977) for the Ukraine and
by Sokolovskaja and Probatova (1978) on the material
from Turkmenistan.

Material studied. — Armenia, Ararat region, mount
Eranos, v.v. Kachzrachen x Vedi, 15.06.1994 Fajvush (ERE
142660); Vaiots dzor, Eghegnadzor, red clay, 7.06.1995
E. Gabrielian, J. Fajvush (ERE 142614).

The caryotype description is given in this paper for the
first time. Diploid set consists of 7 chromosome pairs (2n
= 14, x = 7). All the chromosomes belong to the class of
metacentric chromosomes. Centromere index (I¢) varies
between 44.1 and 50.0. The type of caryotype asymmetry
is 1A. The chromosomes have an apparent size that varies
between 4.81 and 8.08 m. The total length of the diploid
set is 86.12 m (Fig. 2 c, d).

The comparison of the chromosome number and
caryotype with the corresponding data concerning the tribe
Aveneae (according to the previous pub[ications?confirms
the fact that the genus Gaudinopsis belongs to this tribe.
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A. I. 'VKACAIH

KAPHOJIOTHYECKOE HCCJIEHOBAHHE
ABYX BUIOOB TPUBbI TRITICEAE
(POACEAE) ®JI0PbI APMEHHH

B Hacrosuleit paGote npHBOAATCA pesyabTaThl KapHOJIOrHYecKoro
HCC/eloBAHHSA ’“ﬁ‘ BHAOB TpHOW Triticeae (cem. Poaceae): Eremo-
pyrum distans (K. Koch) Nevski 2n=14 (npusoantca snepawe min
Apmeunn) u Taeniatherum crinitum (Schreb.) Nevski 2n=lr. Haerca
D“‘E;fl:{e xa%u&m:m‘g. Wy e

il 3 N npwjh Triticeae ypphpus [np. Po-
aceae) bpim pbuwlibph Guwphninghwlwih I'l.tl.llll.lnlnlﬂ pm'g;l('llsng Up-
Ematpmupmd pbpymud bh Triticeae mphpu.u[: (pbup. Poaceae) bplynt yibuwly-
bph Yunphngnghwijwh mumdl:mu[‘lgm ynibilitiph wpnynuphbipp. opyrim
distans (K. Koch) Nevski 2n=14 (pbpyniud £ wnw IF:E whqud Swjwupubh
hunfwn) b Taeniatherum crinitum (Schreb.) Nevs%(i}n;lﬂ: Spmd £ Qu-
nhnghuin ﬁlllwnmqnmrajmllu: .
oukasian A. G. Caryological studies on two species of 7r/-
ticeae tribe (Poaceae) of the Armenian flora. This paper pre-
sents the results ol a karyological investigation of two species of
Triticeae tribe (Poaceae family): Eremopyrum distans (K.Koch) Neyski
2n=14 (given for the first time for Armenia) and Taeniatherum crinitum
(St:hrebsl Nevski 2n=14. The karyotype is described.

B Hacroswei paGote HaMu NPHUBOAATCH PeayJbTATH Ka-
PHOJIOTHYECKOr0 HCCJIeIOBaHHS ABYX BHIOB lgumpm Apwme-
HHH, oTHOCAWMXCA K TpHGe Triticeae (cem.Poaceae),

Bun Eremopyrum distans (K. Koch) Nevski (noarpu6a
Triticinae) 6uu1 onrcan Koch (1898) nox nassanuem Ag-
ropyron distans K.Koch, no marepuanam coGpaHHbiM B
Apmenun. M3othn nannoro suaa ("Armenia, apud Aschtarak
et ultra Araxen fluv. apud Amarath 1838, n° 636, C. Koch”)
Haxonutes B repbapun LE. [Tosauee Hesckuit (1933) ne-
PeHec 70T BHA B poa Eremopyrum (Ledeb.) Jaub. et Spach,
uTo 6bI0 NpHHATO ¥ LiseneBrm (1976).

Bua HMeeT NOBOJIBHO LIHPOKHI apean: oro-soctok Hik-
He-Bomxckoro pationa Boctoynoit Esponsi, Boctounoe 1 FOxk-
Hoe 3akaBkaswe, Boctounoe CpeausemHomopse, Typuns,
Hpan, Cpennssa Asusi 1o [umanaes u 3anamHoro Kuras.

B IOxHom 3akaskasve E.distans npouspactaer B Epe-
BaHcKoM H Japenerucckom %topncrmecxax paiionax (Tax-
TamksH, 1954), a Takxke B Haxuyesane.

Ilo nutepatypruM nanubiM s E.distans uasecTHyl mun-
JIOHHAs ¥ TeTpamJoHAHas uurtopack: 2n=14, 28 (Saka-
moto, Muramatsu, 1963; Sarkar, 1958; Ross, Sarkar, 1967;
Sakamoto, 1979; Love, 1984; 3axapsesa, 1958). Hamu noa-
TBEPXKIAeTCs HMEILEecs B JIHTEPAaTypPe YHC/I0 XPOMOCOM
(2n=14), Ho mns Apmenun oHo npuBOAMTCS BMEpBHIE.

Eremopyrum distans (K. Koch) Nevski

2n=14 Apmenus, Apapartckuii paiioH, c. Kaxupamen x
c. Benn, BHYTE{.'EI-IHEE yweabe Epax, 15.06.1994, ®aiisyw,
143689, L1-2126.

aPHOTHI IAHHOTO BU/A NpeCTaBIeH 7 napaMu XpoMo-
com (Puc.1,a,c). XpoMocoMBl KpymHbIe, BeIHYMHA HX BapbH-
pyer B npenenax 2.70 - 4.03 mxm. B nunionnrom HaGope 3
naphl MeTaUEHTPHYECKHX, 2 Maphl CyOMeTaueHTPHUECKHX
¥ 2 napsl aKpOUEHTPHYECKHX XpomocoM. HauGosbmmmu
MO BeJHYHHE SBJAITCA CyOMeTaleHTPHYECKHe XPOMOCo-
MBI, LICHTPOMEPHEIH MHIEKC KOTOPHIX BapbHpyeT B npene-
sax 28.5-36.9.

QPopmyna kapHoTuna: 2n=14=6M+4SM+4SA.

CymMapHasi IMHa XpOMOCOM IHIJIOHIHOTO Haﬁo:ra
cocrapnser 45.80 mkm. Muneke cummerpun, TF%=35.3.

Bun Taeniatherum crinitum (Schreb.) Nevski (noxrpu-
6a Hordeinae) 6bu1 onucan Schreber J. B 1777 rogy no
MarepHanaM, co6paiHuM B Typuuu (oxpectHoctn Hamu-

a) nox HassanueM Elymus crinitus Schreb. 3arem Des-
?ontaine (1798) sror Bup GblT BKIIOYEH B cOCTaB poaa
Hordeum nox nassanuem H.crinitum (Schreb.) Desl. TTpu
ONHCaHHH OJIMTOTHNHOro popa, Taeniatherum, Hesckui
(1934) Bkaiounn B ero coctas i BHA H. crinitum, Bunenus
ero us popa Hordeum.

T. crinitum WHPOKO PacrpoCcTpaHeH B CTPaHax HpeBHe-
ro CpenusemHoMopss, oxBaThiBasi FOxuuii Kpeim, BocTou-
Hoe W IOxHoe 3akaBkaswe, CpesHiolo Asuio, I0XOHA A0
I'umanaes.

B IOxHom 3akaekasve T. crinitum BCTpedaeTcs BO Beex
?nopncmqecm pationax. Ilo JIHTepaTypHEIM JaHHBIM s

. crinitum NPUBOIMTCH JIHLIL JHIUIOHAHAS LHTopaca (Saka-
moto, Muramatsu, 1963; Bowden, 1966; Podlech & al. 1969;



