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ABSTRACT

The pollen of the wild species from the genus Crocus L., spread in Bulgaria has been
analyzed. The investigations, made by light microscope show that the pollen of these
species is spherical in shape and round in outlines, comparatively big. These
morphological characteristics of the pollen of the wild Bulgarian Crocuses define it as
a primitive one [6]. The Scanning Electron Microscope investigations, made by Beug
[1], established two types of pollen morphology. The results of our investigation led to
the conclusion that the same types are also presented in Bulgarian species: —
C.biflorus —type, or syncolpate and C.vernus — type, or inaperturate. Eight of the
species belong to the first type and only C. pallasii belongs to the second. The pollen
of C. reticulatus is with quite unclear aperture — maybe transition to the inaperturate

type.
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PE3IOME

HanpaseH e aHann3 Ha noneHa Ha gmeuTe Bugose ot pog Crocus L.,
pasnpocTpaHeHn B bbnrapus. scneasaHusta, HanpaBeHu OT CBETSIMHEH MUKPOCKONM
nokasBart, 4Ye NoSIeHbT Ha Te3n BUOoBe € CbC chepudHa doopma 1 Kpbro ovepTaHue,
CpaBHUTENHO ronsiM. Tean MoponorMyHN XxapakTepuUCTUKM ro ONpeaensT KaTo
noneH ot NnpumuTmBeH TuN [6]. 3cnegBaHuaTa, HanpaseHu oT Beug [1], upes
CKaHupalL, enekTpoHeH MMKPOCKON YCTaHOBSBAT [Ba Tuna npawleL, B 3aBUCUMOCT OT
mMopdhonornata. Pesyntatute oT HawWeTo NpoyyYBaHe e LOBESO A0 3aKSYeHneTo, ve
CbLLNTE TMMNOBE MNOSIEH Ca XapaKTepPHU 1 3a 6bnrapcku suagose: - C.biflorus Tun, nnu
syncolpate n C.vernus - Tun, unu inaperturate. NoneHbT Ha 0CeEM OT BUOOBETE,
npuHagnexaT KbM MbpBUSA TUN 1 camo Tasn Ha C pallasii npyuHagnexm KbM BTOPUSI.
MoneHbT Ha C.reticulatus pocTta HeonpeaeneH - MoXke Ou npeacTaBnsiBa Npexon KbM
inaperturate Tun.
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DETAILED ABSTRACT

PoabT Crocus L. ce npeactaensea B 6bnrapckata ¢pnopa ot 9 suga: C. biflorus Mill.,
C.veluchensis Herb., C.tommasinianus Herb.,C.variegates Hoppe et Hornsch, C
pulchellus Herb., C.pallasii M.B., C.chryasnthus Herb., C.aureus Sibth. et Sm. and
C.olivieri J.Gay, pa3npoCTpaHEHN BbB BCUYKN PNOPUCTUYHN paloHK Ha CTpaHaTa.

MannHonornyHuTe n3cnensaHns Aasat LeHHa nHdopMaums 3a npousxoaa,
eBorunaTa u TakCoHOMUs Ha BugoseTe. [oneHoBUTE 3bpHa Ha BUAOBETE OT poj,
Crocus L. vmat cepunyHa cpopma [3]. TexHMaT pasmep e 4oCTa pasfimyeH npu
OTAENHUTE BUOOBE, HO € NMOYTU NOCTOSIHEH B PaMKUTE Ha BCEKW OTAENEeH BUA.

HanpaBeHn ca NOMMHOMOIMYHN XapaKTEPUCTUKM Ha NONEHOBM 3bpHa OT 8 Buaa ot
pog Crocus L. B bvnrapus [4]. Cnopepg Tvna Ha noneHa aBTopuTe pasaenar
BnaoBeTe Ha Tpu rpynu: C.veluchensis - Tun, Bkntousawy, C.veluchensis, C.biflorus
var.violaceus, C.reticulatus v C.pulchellus; C.olivieri — Tun, Bkntoualy C.olivieri n
C.flavus wn C.pallasii — Tvin, BkntoyBaly, C.pallasii. Beug (2004) pasrpaHnyaBa gBa
BMAa noneH npu suaoseTe oT pog Crocus L. - C. biflorus — tun n C.vernus - Tvn.

lMoneHbT 3a nscnensaHusTa e B3eT oT xepbapuiiHu matepuanu oT cobcTBeHa
konekuus [5]. HanpaBeHu ca HabnogeHnst 1 3acCHeEMaHe CbC CKaHUpaLy, ENTEKTPOHEH
mukpockon (CEM) JEOL JSM-5510 6e3 npeaBaputenHa noarotoBka npu yBennyeHust
1500 n 5000.

Bb3 ocHOBa Ha pesyntatuTe OT uscnegBaHeTo, Buagosete ot pog Crocus L. morat ga
ce pasgenaTt Ha 08a muna 8 3agucumocm om ocobeHocmume Ha noneHa: C.biflorus
- mun u C.vernus - tun. C.biflorus - TMn uMma eauH cnMpanoBUAEH KaHan v e
N3BECTEH CbLLO KaTo syncolpate. C.vernus - Tun (inapperturate) Hama oTBOpW.
lMoneHbT Ha NnoBeyeTo BuAaose oT poa Crocus L. cnaga kbm C.biflorus - Tvn
(eanHcTBEHOTO U3kKntodeHune e C.pallasii Goldb.). TunnyHa 3a C.tommasinianus e
MbHKOBMAHATA CKynnyTypa Ha NoKpmBHUS crnon (tectum) (dowur. 1). OctaHanuTe
BMAOBE OT Ta3u rpyna HAMaT MbHKOBUAHA CKYNNTypa Ha TeKTymMa, eXxvHuTe ca
HepaBHOMEPHO pasnpeaenexHu, ¢ pasnuyeH pasmep (dur. 2-5).B pamkuTe Ha rpyna
C.flavus ce oTnu4aBa CbC 34paB TEKTYM U HEPABHOMEPHO pasnpeaeneHn eXnHu.
(Pwur. 6). NMoneHwbT npu C.olivieri, b, (Pvr.7), utMma Manku, TOMKOBUOHW, HEPABHOMEPHO
pasnpegeneHun exunn. Mpu C.reticulatus ce HabnogaBa HeonpedeneHa ckynnTypa u
TOM MoXe ga 6bae cunTaH KaTto npexogeH Tvn kbM C.vernus — nHanepTypeH tun Fig.
8).. Camo C. pallasii Goldb moxe na 6bae otHeceH kbM C.vernus — Tun 3apagu
nuncarta Ha Bcakaksu aneptypm (Fig.9).

INTRODUCTION

The genus Crocus L. is represented in Bulgarian flora with 9 species: C.biflorus Mill.,
C.veluchensis Herb., C.tommasinianus Herb.,C. variegates Hoppe et Hornsch, C.
pulchellus Herb., C.pallasii M.B., C.chryasnthus Herb., C.aureus Sibth.et Sm. and
C.olivieri J.Gay, wildspread in all floristic regions of the country.
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Palinologycal investigations give valuable information about the origin, evolution and
taxonomy of the species. The pollen grains of the species from the genus Crocus
are spherical in shape [3]. Their size is very variable between the species, but is
almost constant within every single species. According to the author the average
diameter is 0,8 ym. Spiral shaped colpi are observed for the first time in the pollen
grains of C.aureus Sibth.&Sm. They are concave, as a result partial slandering.

Palinological characteristics of the pollen grains of 8 species from the genus Crocus
in Bulgaria [4]. According to the pollen type the authors divide the species into three
groups: C.veluchensis — type, including C. veluchensis, C.biflorus var.violaceus, C.
reticulatus and C.pulchellus; C.olivieri — type, including C.olivieri and C.flavus and
C.pallasii — type, including C.pallasii.

Two pollen types are distinguished for the species from the genus Crocus L. — C.
biflorus — type and C.vernus — type [1].

The ollen grains of C.pallasii are determinate as a poliapperturate with spiral,
poreshape apertures [2].

MATERIAL AND METHOD

The pollen has been taken from herbarium materials from own collection [5]. It has
been observed and shot with Scanning Electron Microscope (SEM) JEOL JSM-5510
without any preliminary treatment. The pollen has been kept in distillated water,
attached to a cover glass and put down to dry in air. The cover glass with the pollen
has been attached to the holder with the help of zinc paste. Pollen samples has been
covered by gold powder. Shotings has been made in magnifications 1500 and 5000.

RESULTS AND DISCUSSION

On the basis of the results from the SEM investigation the pollen grains of the
species from the genus Crocus L. can be divided into two types: C.biflorus — type n
C.vernus — type.

C.biflorus — type has one spiral groove and is also known as syncolpate. The grooves
had probably been more than one, but gradually they have fused in a spiral groove.
The interval between the parts of the spiral (intercolpium) varies from 4-5 to 10 — 15
gm. The exine is 1,5 -2 ym thick, ehinate with columels. Ehins are 1,5um in length
and 1 to 1,2-1,5 thick, narrow to the point.

C. vernus — type (inapperturate) has no apertures. Pollen grains are 50-50 pym in
diameter, columels are well patterned in a layer. The exine is warty.

The pollen of the most of the species from the genus Crocus L. is related to C.biflorus
— type (the only exception is C.pallasii Goldb.). Pollen grains are syncolpate, ehinate
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and depending to the size of the ehins the species within that group can be divided
into ehinate and microehinate.

The ehinate are: C.biflorus Miller, C.pulchellus Herbert, C.chrysanthus Herbert, C.
veluchensis Herbert and C.tommasinianus Herbert.

Remarkable for C.tommasinianus is the rugged sculpture — the cover layer (tectum),

probably because of an uneven thickening, generates rugged, net-shaped structures.
Ehins are unevenly distributed over that surface. (Fig. 1).

Fig.1. SEM of the pollen of Crocus tommasinianus Herbert.
®ur.1. CEM Ha noneH ot Crocus tommasinianus Herbert

a - rugged tectum and ehins (x 5000);b- pollen grain (x 1
500)

a — HabpasageHa anepTtypa n exuHu (x 5000); B — noneHoBO
3bpHO (X 1 500)

The rest of the species from that group are without any rugged structure of the
tektum, ehins are unevenly distributed, with different size. (Fig. 2-5).
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Fig. 2. SEM of the pollen of Crocus biflorus Miller
®ur.2 CEM Ha noneHa ot Crocus biflorus Miller

a - tectum and ehins (x 5000); b - pollen grain (x 1 500)

a — aneptypa n exmHu (x 5000), 6 — noneHoBo 3bpHO (X 1 500)
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Fig.3. SEM of the pollen of Crocus pulchellus Herbert
®ur.3 CEM Ha noneHa Ha Crocus pulchellus Herbert
a- tectum and ehins (x 5000); b- pollen grain (x 1 500)

a — aneptypa un exuHu (x 5000), 6 — noneHoBo 3bpHO (x 1 500
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Fig.4. SEM of the pollen of Crocus chrysanthus Herbert
®ur.4.CEM Ha noneH ot Crocus chrysanthus Herbert

a- tectum and ehins (x 5000); b - pollen grain (x 1 500)
a — aneptypa un exuHu (x 5000), 6 — noneHoBo 3bpHO (X 1 500)

25 25 BE1 18kU X1, SO LBl e 25 48 SEI
L ="

Fig.5. SEM of the pollen of Crocus veluchensis Herbert
®ur.5 CEM Ha noneH ot Crocus veluchensis Herbert

a - tectum and ehins (x 5000); b- pollen grain (x 1 500)
a — aneptypa n exuHu (x 5000), 6 — noneHoBo 3bpHO (X 1 500)

Microehinate are: C. flavus Weston, C. reticulatus Steven ex Adams v C. olivieri J.
Gay.

Within the group C. flavus is distinguished with rugged tectum and unevenly

distributed ehins (Fig.6).
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Fig.6. SEM of the pollen of Crocus flavus Westn.

®ur.6. CEM Ha noneH Ha Crocus flavus Weston.

a- rugged tectum and ehins (x 5000); b- pollen grain (x 1 500)

a — HabpasgeHa aneptypa u exuHu (x 5000), 6 — NoNeHoBO 3bPHO (X
1 500)

C.olivieri, (Fig.7), has small nearly point-like unevenly distributed ehins.

C. reticulatus has an indistinct groove, which can be considered as a remnant of a
groove (Fig. 8). So we can assume that it is a transition to the C.vernus — type or
inapperturate.

Here we found some naked pollen grains, without any sculpture of the tektum
(Fig.8,c). We assume that they are undeveloped, so they are not typical for the
species.Naked pollen grain of Crocus reticulatus Steven ex Adams (x1500).

Only C. pallasii Goldb. is refferd to C. vernus —type, because of lack of any kind of
groove (Fig.9).

According to KynpusiHoBa, [2] the pollen grains of that species are poliapperturate,
with small, spiral pores. Our observations of the pollen grains under different
magnifications showed lack of any apertures.

Fig.7.SEM of the pollen of Crocus olivieri J.Gay

®ur.7.CEM Ha noneHa Ha Crocus olivieri J.Gay

a - tectum and point-like ehins (x 5000); b- pollen grain (x1 500)

a - anepTypa n TouKkoBNAHM exmHm (x 5000), 6 — noneHoBO 3bPHO (X
1 500)
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Fig.8. SEM of the pollen of Crocus reticulatus Steven ex Adams
®ur.8. CEM Ha noneHa Ha Crocus reticulatus Steven ex Adams

a - tectum and ehins (x 5000); b- pollen grain (x1 500); ¢ — not
sculpting tectum

a - aneptypa n exuHu (x 5000); 6 — noneHoBo 3bpHO (X 1 500); ¢ — He
CKynnTypupaHa aneptypa

Fig.9. SEM of the pollen of Crocus pallasii Goldb
®ur.9.CEM Ha noneHa Ha Crocus pallasii Goldb
a - tectum and ehins (x 5000); b- pollen grain (x1 500)

a - aneptypa u exmHm (x 5000); 6 — noneHoBo 3bpHO (X 1 500)

CONCLUSIOON

As a result from the SEM investigations we can make the conclusion that the pollen
type can be considered as one of the characteristics with taxonomic value for the
species from the genus Crocus L. in Bulgaria.
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