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Abstract

Gagea alexii Ali & Levichev (G. sect. Incrustatae Levichev) is recorded from the subnival
zone of the southern mountains of Iran, the

the species are discussed. A distribution map and
uding a cross-section of the peduncle is given. The

h its close relatives is also provided. The characters of
specific identification are presented. The occurrence of this

zar Mts. is a further evidence of the close floristic affinity of
u Kush and Central Asia especially at high altitudes.

expanded description of the G. alexii, incl
morphological comparison of this species wit
the G.sect. Incrustatae and a key for
species in the subnival zone of the He
the southeastern Zagros with the Hind

Introduction

Gagea Salisb. (Liliaceae) is a fairly large genus in Iran and its members show much
variations in morphology. Several new species and records have been documented by
various authors, therefore the number of species belonging to Gagea is increased to 35 in
Iran (Assadi, 1988: Wendelbo & Rechinger, 1990: Akhani, 1999; Levichev, 1999a;
Zarrei & Zarre, 2005). However, Zarrei et al., (2007), after some modifications,

recognized only 26 species. We have strong grounds to believe that, there are many more
taxa (= up to 40) in Iran, some of which are not

2007). This species was recently collected for the first time from the subnival zone of th

Hezar-Lalehzar mountains, southern Iran (Kerman province) along with Senecio
subnivalis Y. Ajani, J. Noroozi & B. Nord (Noroozi et al.. 2010).

G. alexii belongs to the G. sect. Incrustatae Levichev
According to Wendelbo & Rechinger (1990), G. circump

this section present in Iran. However, recently Zarrei

c

(Ali & Levichev, 2007).
lexa Vved is the only species of
et al., (2007) mentioned that it

should be treated as synonym of G. setifolia Baker., but, G. setifolia 1s placed in the sect.

Platyspermum Boiss. In this article, the separation and correct interpretation of G. alexii
from widely distributed G. setifolia at low altitudes is discussed.




Population of G alexii has been'surveyed in the summer 2009 ;
Mts.: Iran, Kerman province, Rayen, at summit of Hezar mounty;
293041, 57°16'23"E, 4455 m, 19 V11 2009, Ajani, J. Noroog; 395y 1€ beg
studies have been conducted on living plants. Vouchers are deposzted in Acn
Herbarium- Acronym for the Central Herbarium of Medicinal Plapy (ranjgp 4, CECR
Centre for Education, Culture and Research. This herbarium i not ‘
Herbariorum) Morphological characters within the limits of G. sect ;
repeatedly studied on living specimens in the nature and Culture (Levichev, 19

for G. sect. Incrustatae respectively. Features of the Jast taxon (mixed with attributes , :
G. aitchisoniana A Terracc.) under name G, setifolia, appear in text on page 28 Fjy, g
Iranica: "... planta in sicco atroviridis.. ", "... folium basale glabrum,,, " " tepala 3.4 5
mm lata... ", Such characteristics don’t correspond with the Specimen of G setifolia in the es}
specified lectotype. The plants of the lectotypus (Aitchison n104) are in a Stage of (‘Zg
{lowering, but already have a yellow shade, all leaves and peduncle are incrusted along the <
the longitudinal edges by a hard superficial collenchymas, narrow lepals of the
perianthium are long pointed Rigidity and a characteristic ribbing of all parts of plant 20081'
sharp perianthium tepals, as well as fast Joss of a green shade are all Characterist. P
features of G. sect. Platyspermum (bloon
Associations of G. aitchisoniana (and indirectly G alexii) with G sefifolia begiy Deeper
with a combination of G setifolia var. aitchisoniana (A.Terracc.) Pascher Subsequently at 2 yo'
G. setifolia has been considered having a restricted distribution to alpine mountains of the

| ; ; : , , Vved,, (
Pamir (Ikonnikov, 1963: Vvedensky, 1963: 222). Later on Maccurate information hys fistulose
increased because of its inclusion in G iliensis M.Pop. (Vvedensky, 1971: 33). The ’

diagram of this Jast species (Goloskokoy, 1958, Tab. 11, fig. 9) does not correspond at all ;;v:,:ysl/i
with the specimen "Aitchison n104", All of the above-stated facts compelled us to peduncle i
describe the high-altitude plants from Pamir and Pakistan under the name G. alexii. in Cross-se

The distribution of the species of G. sect. Incrustatae are disjunctive among the vascular bu

are collectec
located belo
Pedicles ofte
a small arillus
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cpidermis etc. are percent From this section 9 taxa are known, one of which (from range,
Pa.‘“”"f“'dj) 10 be studied in detail and for this reason it has not been included in the key
(g1ven below).

69

All representatives of the genus including this section the ontogeny consists of
annually replaced shoots.

PR Each shoot develops in two years and forms cyclic annual roots
(Levichev, 1999, 2001a; 2001b). In the first cycle from the bottom scale, roots and one
bud are formed from which the shoot in the second cycle develops. Roots of the first
cycle usually hay

© Species-specific value. Quite often, these roots are ageotropically
focused, strongly incrassate

. . and also are very rigid. It is highlighted by scalarified roots
especially in G. circumplexa. After dying off scalrified roots remain intact for several
years. Besides mechanical

. protection of a bulb, empty, thick-walled cells of these roots
(Levichev, 19994 fig. 5), keep an additional stock of moisture. In other species, roots of
the first cycle, are also

focused geotropically and neither they differ in thickness nor from
the roots of second cycle.

~ Features of the basal Jeaf and peduncle, also possess an Interesting specificity. An
ilustration of th

! i€ Cross-section forms in the genus Gagea has been used for the first time for
3 basal leaf in G. luteq (L.) Ker Gawl. (Oeder, 1768, Tab. 378) and for a peduncle in G.

Y oo Salisb. (Mitller, 1775. Tab. 612), and also, as an evident distinctive
Indication that there are other Speci in Si i

ies of Gagea in Sicily (Lojacono, 1909, Tab. 7, 8. 10).

has already been published (Levichev, 1990; Peterson et al..
2008) herewith a detailed description of sect. Incrustatae is presented.

Plants are smooth, elastic, soft, dark and blue-green, often with wax for a short time
(bloom).. The vegetative reproduction is  known only in G. balchaschensis M.Pop.
Deepening of a bulb during seed reproduction occurs by means of geotropic stolon which

Vved., G. iliensis). Basal leaf always one, unifacial type, on cross-section roundish, often
fistulose, with a ring arrangement of vascular bundles, G

. incrustata and G. iliensis have
it iIn 1/4 - 1/2 accretes with a peduncle, in other species it is free. Second basal leaf
always accretes with a peduncle, resulting in a partially or completely enveloped
peduncle in a circle, and is separated by means of the lower floral leaf. Peduncle smooth,
In cross-section roundish or unsymmetrically roundish with a ring arrangement of
vascular bundles. Inflorescence 1-3 (-4) flowered, umbrella-shaped, leaves and pedicles
are collected in a verticil. Sometimes for old and large specimens, the lower floral leaf is
located below a common verticil, the smallest leaves may be present on pedicles.

Pedicles often shorter than a perianth and straight. Capsule spherical: seeds thin-flat, with
a small arillus on the chalazal end, easily dispersed by the wind.
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species belonging G. sect. 1"‘7""8‘1(11
‘ de

Key for the Identification of

se to a well pronounced long neck........

ith a very short B ceniin ¢ 5 55k
............ 2
2403

huﬂwconﬁn

| + Tunics of the
without or W

_ Tunics of the bulb

the form of the whole or d;
'STUptat

e

7 + Neck coriaceous, parclnnent-like, n
basal leaf in cross-section oundish, with lateral flattening along the tor, tuby.
he filament; plants very small, 1.2 g " ' 4
’ fh3vv g

_Neck fiber-like, splitting 1n
vegetative bulbil semi teardrop-like with its own short sclerified roots: h ,
1 A LS, the jn,. ¢
tepal widely rounded. .. ..oevreeereeseee G. balchaschensis M.Pop. 193 54 ntern211

er roots; pedicles shorter than a perianth;
S

O CTESL.. vvevvereenresneessnsenieeeiiii,,

dense braiding from the thick, ageotropicly, f0c4
USed

3 + Tunics of bulb not hidden und
the bulb with downwards focus

_Tunics of bulb hidden under a
«clerified roots; basal leaf with a small central fistula and the poor]y
.

ventral surface; tepals elliptic; pedicles 1.5-2 times longer than tepals
G. circumplexa Vved. 1952, Not. Syst. (Tashlée.:.n.t.)“']é """"

Of

4 + Tunics of bulb thickly coriaceous, covered by the comb-type ledges; the fj
|

leaf without a fistula, accretes with a peduncle up to level of soil.....
...................................... G. incrustata Vved. 1941, Fl. Uzbekist | '1': 542
F Y4, 46

-Tu.nic.s of bulb smooth, thickly coriaceous, Splits longitudinall; tepalg ;. .
elliptic; first basal leaf .with a small fistula in the center, on 1/4 accretess Lo1dely
peduncle. ............ G. iliensis M.Pop. 1936, Bull. Kazakh. Gosud. Univ 1.‘3‘35}1 the

. " : fig.

5 + Flowers narrowly bell-shaped; tepals narrowly-lanceolate;4-5leaves at the p
dse of

the INflOTESCENCE. ..cvvveeeeieierieresrecccssssiosssassss
- Flowers widely bell-shaped on short pedicles; tepals widely elhpuc rOUnded ..... 6
: at top

(in the end of flowering their ti
. ps are convolute and seem acute, 2 -3
base of t.he in ﬂqrescence. The bulb with very plentiful thin roots Lea(;/ - 2t th
greatly disproportianate. G. aitchisoniana A.Terracc., 1904 Bolll] SIS o
’ ’ ; OC. On

Palermo, II, fasc. 4: 5. (G. setifolia var. aitchisoni

pudly AGSL, 81 D LT . aitchisoniana (A.Terrac

Repert. Sp. Nov. Regni Veg.,, 1: 193..................0 G. setzj"oliaC ze}r)lzslfld\];r’ (11905'
endelby

et Rech.f. 1990, p. p.)

6 + Basal leaf long, in 1.5-2 time | |
,1n 1.5- s exceeding the inflorescence; alpi
: . , alpine
Basal leaf does not exceed inflorescence; pedicles are in pdiffeliiaannttsl.c;‘mrol.m7
ngtn, the

longest are 2-3 times lon '

. ger than a perianth, tepals linearl

lower altitude............. G. luteoides Stapf, 1885, Denkschr 102?21( te\:;(ii:: §5%la;ts .
' . ’ ) 80

7 + Tepals elongated-lanceola |
te, pointed at top; pedicle |

are , , s of different |
e e(()]rl?l to1 tepals,.lower leat present at the base of inflorescenc el.]gths , shorter or
2 gak.12n3 | ;o ;m inflorescence............. G. alexii Al 6 liganceola[e s
Pakist. 215: 57, fig. 17, C-H (G. setifolia sensu . R,
Tepal iy : . setifolia sensu Wendelb e
pals (especially internal) rounded at top; pedicles in IOSGtZRteifl?éz 11990’ P.}E).)
- onger than

perianth; th :
............. oW ledt OI;the Inflorescence narrow, exceeding the infl
""""""" . kopetdagensis Vved. 1932, in Fl. Turkmen. (l)rézic’fg(c)e
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T'he original description of the G. alexii in Flora of Pakistan is deficient il? the
teatures of fruits (All & Levichev, 2007). In this paper, additional characters are given,
Including the dimension, texture and shape of peduncle, seed, and fruitcase, which are
described and illustrated (Figs. 1 & 2).

Gagea alexii Al et Levichev

Holotype: Chitral. N Pakistan., J.D.A . Stainton 2847(BM)

Plants single, (8-)10-15 cm, smooth, blue-green. Bulb 8-10 (-13) mm in diameter,
oviform, covered by greyish-brown, thin-coriaceous, continued in a fiber-like neck (0.5-1
cm long) tunics, without thickened sclerified roots. Generative specimens without
bplbils. Peduncle 3-11 cm long, in cross-section pressed-roundish, about 2-3 mm in
diameter (Fig. 2A & B). Basal leaf single, up to 13 (-17 c¢m), curved, linear (circular in
fresh, pressed in dried), almost twice exceeding the inflorescence, 1-2 mm broad, in
Cross-section roundish, with ljtt]e concave ventral surface (Fig. 1A). Leaves on peduncle
. lower are equal or are longer inflorescence, narrowly-lanceolate, 2-3 (-
4) mm broad, gradually pointed, in cross-section keel-shaped, upper diminishing (Fig. 1A
& B). Inflorescence 1-3 (-5)-flowered:; umbrella-shaped, pedicles equal or unequal,
extended, 0.5-20 mm long. Tepals narrowly-lanceolate, 8-15 mm long, elongating at
| broad, inside pale yellow, outside green, internal palea-
bordered, little shorter and already than external, at apical parts pointed at hooded tip.
Anthers brownish (yellow), linear (3 mm long), dehiscence oblong (about 1.7 mm long).
Ovary narrowly-oval. Capsule in fruiting spherical, 9-10 mm, glabrous, green or greenish
magenta. Seeds thin-flat, triangular, 3 x 2.5 mm, yellow, glossy, rugo-faveolate (Fig. 1C).

General distribution: E Tajikistan, N Pakistan and S Iran. Presence in E Afghanistan is
probable (Fig. 3A).

In drawing 2A the cross-section of 2 peduncle at 4 cm above a bulb is represented.
Epidermis I- layered, covered by cuticle. Followed by 3-4 layered hypodermis. Vascular
bundles 13, on the periphery forming an incorrect ring, phloem usually roundish, conic
Xylem, both are surrounded by sclerenchyma. Central parts including only spongy with
sclerenchyma. Cross-section of a peduncle 2-3 mm above a bulb. Epidermis 2 layered,
covered by cuticle. Vascular bundles completely 11, a ventral surface (concerning a
dorsal rib accreting with a peduncle of the second basal leaf) a little concave (F1g.2B).

The close relatives of G. alexii are  G. aitchisoniana, G. luteoides and G.
circumplexa. All these species are placed in G. sect. Incrustatae. Two later species are
distributed in Iran (Assadi, 1988; Wendelbo & Rechinger, 1990). Although, G. luteoides

2007)°. These problems demand special and separate studies. In this paper, we have
accepted G. luteoides and G. circumplexa as dis'inct species for flora of Iran.

G. alexii differs from G. aitchisoniana in having narrow andpointed tepals. In this
species the breadth of tepals is 0.9-1.7 mm and apical parts are pointed, but in G.
aitchisoniana they are broader and seem to be pointed. G. alexii differs from G
circumplexa by the absence of thick sclerified roots. This species differs from G.

luteoides by the short pedicels and a long basal leaf, which are (0.5-2 mm, 10-15¢min G.
alexii and 15-30 mm, 6-12 cm in G. luteoides. respectively.
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Fig.1. Gagea alexia: at 4455 m as.]. on 20 July 2009. B. Umbel-like inﬂoregcenCe Wit
1. Gag ‘h'

and upper leaves. C. Seeds.

According to the approach of Braun-Blanquet (“1964), 9 thTOSOCiOlogicalr
site (100 m?) was sampled 1n the habitat of G. alexii and some ccological chargg

the habitat were also recorded (Table 1) | |
Hezar-Lalehzar Mts. are isolated mountains in southern Iran, Keryy, n

These mountains are botanically less known with a high rate of endemi; .
especially in high altitudes (Noroozi et al., 2019). Re.cently, some local endep
like Senecio eligulatus B. Nord., Moussavi & Djavadi, Ferula hezarlalehzarics Al
S subnivalis Y. Ajani, J. Noroozi & B. Nord., are described from high altitudes ¢
mountains (Nordenstam et al., 2002; Ajan1 & Ajani, 2008; Noroozi et al., 201()
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Fig. 2. Gagea alexia: Diagrammatic transvers sections of peduncle.A. 4 cm above bulb: B. 2-3 mm

above bulb; Sc - sclerenchyma; SP - spongy pare nchyma; X - xylem: Ph - phloem; BS - vascular
sheath, E - epidermis; Hy - hypodermis. (Scale bars - 1 mm).

Assadi 1988; Zarrel et al., 2007, accepted the G. fistulosa (Ramond ex DC. in Lam. et
DC.) Ker Gawl. which according to Articles 34.1a, ¢ and 52.1 ICBN is incorrect in
relation to name G. liotardii (Sternb.) Schult. et Schult. . See Levichev, 2006: 942.




Fig. 3. A. Distribution map of Gagea alexii; B. The climate diagram of Baft meteorological station
| precipitation261.6 mm, Mean annud

for 1989-2005: 29° 14'N, 56° 35'F, 2280 m Mean annua
temperature= 15.3°C, Absolute maximum temperature= 36.5°C, Mean daily maximuim of Ihf‘
32.2°C, Monthly means of precipitation= dark blue line, Monthly mean of

temperature= pink line, Humid period= blue shading, Arid period= red circles, Mean daily
minimum temperature of the coldest month= 2.4°C. Absolute minimum temperature= 166G
Months with 2 mean daily minimum temperature below 0°C= black line, Months with an absolut

minimum below 0°C= grey line.

hottest month=




73
GAGEA ALEXII (LILIACEAE)

Table 1. Species composition of the Artemisia ?ersic? commu:)nt.y (lllc'zll(::]télt);’f
Gagea alexii) based on one phytosociological relevé from su m\lf)a i
Hezar mountains, northern slope of the highest peak. The symbols s
cover-abundance of each species according to the method of Braun-
Blanquet (1964), where 1= <59 lor over 50 small plants or 1-5 large
_plants], += <1% [1-5 small plants).

Relevé

1
Coordinates: 29°3041"N 57°1623"E
Sample area (m?) 100
Inclination (°) 20
Altitude (m) 4455
Aspect NE
Vascular plants (%) d
Scree (%) 92
Solid rock (%) 2
Bare ground (%) l
Litter (%) i - ST
Species L
Artemisia persica 1
Asperula glomerata subsp. condensata o7
Nepeta lasiocephala 1 .
Astragalus melanodon 1 |
Potentilla nuda 1 ’
Scrophulariq subaphylla +
Gagea alexia £ e R

. Asperula glomerata (M. B.) Griseb.

— e -—
- ——— — ——

- —
- — - — — p—

~ Subsp condensata, Nepeta lasiocephala Benth., Astragalus melanodon Boiss.,
Potentilla nuda Boiss, and Scro

phularia subaphylla Boiss. The main percentage of ground
IS covered with scree (ca. 92%) and vegetation cover is low (ca. 5%). The dominant species
of this zone in Hezar- NS i

ersica (Fig. 1A: Table 1).

previously (Hedge &
Wendelbo, 1978; Noroozi e al., 2008 & 2010). Dis; ibuti s
limit of vascular plants j |

al., 2010), therefore serious efforts for conse
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type of specimen (Aitchison nl104, Lectotype, K)(‘ClCl’ljlfl}Ctl by Per We, A
setifolia belones to G. sect. Platyspermum. Our field expeditions to the He,
rC\'.ealcd the ():,‘CU!TGI\CC of G. alexii (G. secl. 1nvrustahw) at the highey altiy,
This record is the highest altitude known today 'fOT this genus. The Prese
Species in the subni\':;l sones of the Hezar MIs. 1s furthcr yalld evidence > € of
floristic affinities of Hezar-Lalehzar Mts, isolated. mounFams In Southeastery, Zaon Sl

the Hindu Kush and Central Asia especially in high altntgdes. The habijtyy 0f~<(‘grgq’ WizQ
so narrow, and endangered by several factors, that the serious conservatigy, are. dle h

area is strongly suggested.

¥
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