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Abstract: Pollen cards of the taxa of the Genista radiata group [ G. radiata (L.) Scop. var. radiata, G. radiata 

var. sericopetala Buchegger, G. ho/apetala (Koch) Bald., G. hassertiana (Bald.) Buchegger] are presented. The 

acetolyzed pollen was observed by light and scanning electron microscope. 

Introduction 

This paper is part of a series of pollen cards of 
taxa belonging to Genista, the most heterogeneous 

and complex genus of the tribe Genisteae 

(Fabaceae). 

A first group of cards (G I - G5), describing G. 

germanica L. and the G. sylvestris group, was 

published by Feoli Chiapella & Rizzi Longo (1983). 

In the present study the pollen cards of some 

taxa of Genista sect. Spartocarpus are presented. 

Cards G6 - G9 relate to the taxa belonging to the 

Genista radiata group: 

- Genista radiata (L.) Scop. var. radiata, a south­

eastern European orophyte;

- G. radiata var. sericopetala Buchegger, a western

Alpine-Apenninic taxon;
- G. ho/apetala (Koch) Bald., a species endemie to

south-western Slovenia, north-western Croatia and

north-eastern ltaly (Trieste Karst);

- G. hassertiana (Bald.) Buchegger, a central­

southern Balkanic species (southern Serbia, north­

western Albania, Macedonia and northern Greece).

Materials and methods 

F or each taxon, specimens from two distinct 

populations were examined. Voucher specimens are 

deposited in the herbarium of the Department of 

Biology, University of Trieste (TSB) and in the 

Herbarium of the Department of Botany, Slovenian 

Academy of Sciences and Arts (LJU). The nomen-
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clature follows Greuter et al. (1989) and Gibbs 

(1966). 

The cards were compiled according to the pro­

cedure proposed by Della Casa Accorsi & Bertolani 

Marchetti (1974), subsequently modified by Accorsi 

& Forlani (1976) and by Accorsi et al. (1983). The 

data, concerning both qualitative and quantitative 

characters, were obtained by means of light micro­

scopy with the exception ofthe data on the sculpture 

of exine which derive from scanning electron 

microscopy. For the pollen terminology see Faegri 

& lversen (1989) and Punt et al. (1994). 

Pollen from herbarium specimens was acetoly­

sed according to Erdtman (1960), included in glyce­

rol 50% and observed by light microscope (LM). 

Measurements were taken using a filar ocular 

micrometer mounted on a Nikon Labophot within a 

standard period after preparation (4 hours), in order 

to avoid alterations in dimensions (Van Campo 

1966; Hanks & Fairbrothers 1976; Rizzi Longo 

1986). Given that the means appear to stabilise after 

20-25 measurements (Rizzi Longo 1986), a mini­

mum of thirty measurements was taken per charac­

ter per sample.

The pollen was acetolysed, dehydrated in aceto­

ne, dried according to the criticai point technique 

(Anderson 1951) and coated with gold-palladium 

for the examination by SEM (Philips Scanning 

Electron Microscope SEM 500). 
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Genista radiata (L.) Scop. var. radiata G6 

PRINCIPAL 
POLLEN monads. 3-zonocolpate (3-zonocolporoidate) grains 
CHARACTERS 

POLLENUNIT monads 

SYMMETRY radially symmetric grains 

POLARITY isopolar grains 

in polar view (amb): circular flat (26.5%), circular open (27%), circular with invaginations (35%), se111i-angular open (10%), angular (1.5%) 
OUTLINE 

in equatorial view: subcircular (48%), elliptical (52%) 

sd mode median 

subprolate: 44% 
SHAPE prolate spheroidal: 54% PIE ratio 1.15 (0.97 - 1.32) 0.07 1.14 1.14 

oblate spheroidal: 2% 

3 - zonocolpate: 64% 
NPC 343 

3 - zonocolporoidate: 36% 

colpus length 22.1 (18.3 - 26.I) µm 2.0 22.0 22.0 
APERTURES rectangular or with 

equatorial constrictions, colpus breadth 1.7 (1.2 - 2.2) µ111 
rarely elliptic acuminate 

0.2 1.7 1.7 

colpi; pointed or rounded 
mesocolpium width 14.2 (I I .O - 16.4) µ111 1.7 13.7 14.2 apices (LM); 

nanogranulate, sometimes 
distance between the apices of two ectocolpi (d) 5.6 (3.4 - 7.8) µ111 0.9 6.1 5.9 nanoverrucate colpus 

membrane (SEM) 
apocolpium index (d/E ratio) 0.27 (O. I 5 - 0.36) 0.29 0.04 0.27 

tectate perforate, 

su pramicro( nano )reticulate, exine thickness at mesocolpium (Ex) 1.9 ( 1.7 - 2.4) µm 0.2 1.7 1.7 
EXLNE rarely with unperforate 

areas; u·end to reduced 
Ex/E ratio 

0.09 (0.07 - 0.12) 
reticulum at the margin of 

0.01 0.09 0.09 

apertures (SEM) 

medium sized grains: 35% polar axis length (P) 24.0 (20.3 - 27.3) µm 1.8 23.7 23.7 
SIZE 

small grains: 65% equatorial diameter (E) 20.9 ([9.3 - 23.7) µm 1.3 21.7 21.0 

Examined specimens: I) Cepovan (Slovenia); 2) Visegrad (Jugoslavia). 
MATERIALS 
AND Technique for preparing pollen: acetolysis (Erdtmann, 1960). Analysis: pollen included in water and glycerine I: I (LM); dehydrated, dried 
METHODS and coated with gold - palladium (SEM). 

Examined grains: 60 

Figs. 1-12 - Genista radiata (L.) Scop. var. radiata. I: optical section in palar view; 2: colpi and mesocolpium exine sculpture in palar view; 

3: apocolpium exine sculpture in palar view; 4: optical section in equatorial view; 5: colpi in equatorial view; 6: mesocolpium exine sculp­

ture in equatorial view; 7: detail ofthe mesocolpium exine sculpture in equatorial view; 8: pollen grain in palar view; 9: pollen grain in equa­

torial view; 10: mesocolpium exine sculpture; 11: apocolpium exine sculpture; 12: exine sculpture at the margin ofthe aperture in equato­

rial view. Figs. 1-7: LM; Figs. 8-12: SEM. Scale line: Figs. 1-7 = 3 µm; Figs. 8-9 = IO µm; Figs. 10-12 = I µm. 
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Genista radiata (L.) Scop. var. sericopetala Buchegger G7 

PRINCIPAL 
POLLEN monads, 3-zonocolpate (3-zonocolporoidate) grains 

·CHARACTERS 

POLLEN UNIT monads 

SIMMETRY radially simmetrie grains 

POLARITY isopolar grains 

in polar view (amb): circular flat (68%), circular open (5%), circular with invaginations (13%), semi-angular open (11.5%), angular (1.5%) 
OUTLINE 

in equatorial view: subcircular (47%), elliptical (53%) 

sd mode median 

euprolate: 4% 
subprolate: 33% 

SHAPE prolate spheroidal: 51 % PIE ratio 1.13 ( 0.91 - 1.82 ) 0.12 1.06 I. I l
oblate spheroidal: 9% 
suboblate: 3% 

3-zonocolpate: 78% 
NPC 343 

3-zonocolporoidate: 22% 

rectangular colpi, colpus length 25.6 (21.7 - 30.3) µm 1.7 25.4 25.6 
APERTURES sometimes with equatorial 

constrictions colpi: colpus breadth 1.5 ( 1.5 - 2.2) fllll 
pointed or rouncled apices 

0.3 1.5 1.5 

(LM); colpus membrane mesocolpium width 16.8 (IO.O- 21.2) ,tm 1.9 15.9 16.7 from psilate to 
nanogranulate, rarely 

distance between the apices of two ectocolpi (d) 6.3 ( 4.1 - 8.8) µm 1.2 6.1 6.1 nanove1Tucate (SEM) 

apocolpium index (d/E ratio) 0.25 ( 0.16 - O 36) 0.05 0.25 0.24 

tectate perforate, exine thickness at mesocolpium (Ex) 2. O ( 1.5 - 2.2) µm o. 4 I. 7 2. O 
supramicro( nano )reticu I at 

EXINE e 
punctate, with some 

Ex/E ratio 0.08 (0.05 - 0.09) o. 02 o. 07 o. 08 

unperforate areas (SEM) 

medium sized grains: polar axis length (P) 28.3 (24.4 - 32.2) µm 1.5 29.3 28.3 
SIZE 99% 

equatorial diameter (E) 
25.3 (19.5 - 30.5) fllll 2.2 23.9 25.4 

small grains: I% 

Examined specimens: I) Gap, Manteyer - Hautes Alpes (France); 2) Pas de la Graille, Montagne de Lure - Alpes de Haute Provence 
MATERIALS (France). 
AND 
METHODS Technique for preparing pollen: acetolysis (Erdtman, l 960). Analysis: pollen included in water and glycerine I: I (LM); dehydrated, dried 

and coated with gold - palladium (SEM). 

Examined grains: 80 

Figs. 1-1 O- Genista radiata (L.) Scop. var. sericopetala Buchegger. I: optical section in equatorial view; 2: colpi in equatorial view; 3: rneso­
colpiurn exine sculpture in equatorial view; 4: optical section in palar view; 5: apocolpiurn exine sculpture in polar view; 6: pollen grain in 
polar view; 7: exine sculpture at the rnargin ofthe aperture in equatorial view; 8: pollen grain in equatorial view; 9: apocolpiurn exine sculp­
ture; 10: rnesocolpiurn exine sculpture. Figs. 1-5: LM; Figs. 6-10: SEM. Scale line: Figs. 1-5 = 3 µrn; Figs. 6, 8 = 10 µrn; Figs. 7, 9, IO= I 
flt11. 
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Genista holopetala (Koch) Bald. GS 

PRJNCIPAL 
POLLEN monads, 3-zonocolpate (3-zonocolporoidate) grains 
CHARACTERS 

POLLEN UNIT monads 

SYMMETRY radially symmetric grains 

POLARITY isopolar grains 

in palar view (amb): circular tlat (10%), circular open (31,5%), circular with invaginations (56,5%), semi-angular open (1,5%), angular (1,5%) 
OUTLINE 

in equatorial view: subcircular (68,5%), elliptical (31,5%) 

sd mode median 

prolate: 2% 
SHAPE subprolate: 28% PIE ratio I.I I (1.00- 1.34) 0.08 I.IO I.IO 

prolate spheroidal: 70% 

3 -zonocolpate: 67% 
NPC 343 

3 -zonocolporoidate: 33% 

APERTURES 
colpus length 22.8 (18.5 -25.9) µ111 1.7 22.0 22.6 

rectangular sometimes with colpus breadth 1.7 (1.5 - 2.0) µm O.I 1.7 1.7 
equatorial constrictions 

colpi; pointed apices (LM): 
psilate or nanogranulate 

mesocolpium width 15.1 (10.7-18.7),tm 1.8 14.9 15.0 
colpus membrane (SEM) 

distance between the apices of two ectocolpi (d) 5.2 ( 3.4 - 6.8) µm 0.9 5.6 5.4 

apocolpium index (d/E ratio) 0.24 (0.15 - 0.30) 0.04 0.24 0.24 

tectate pe1forate, 
exine thickness at mesocolpium (Ex) 1.7 (1.5 -2.0) µm O.I 1.7 1.7 

supramicroreticulate with 
EXINE unperforate areas; 

0.01 0.08 0.08 sometimes with reduced Ex/E ratio 0.08 (0.06 -0.09) 
reticulum at the margin oF 
apertures (SEM) 

medium sized grains: 35 % palar axis length (P) 24.6 (22.0 -28.5) µm 1.7 24.4 24.2 
SIZE 

small grains: 65 % equatorial diameter (E) 22.1 (19.0-25.1),tm 1.3 22.2 22.2 

Examined specimens: I) Obru� -Gorski Kotar (Croatia); 2) Caven (Slovenia). 
MATERIALS 
ANO Technique far prep,u·ing pollen: acetolysis (Erdtman, 1960). Analysis: pollen included in water and glycerine I I (LM); dehydrated, dried and 
METHODS coated with gold -palladium (SEM). 

Examined grains: 60 

Figs. 1-11 - Genista ho/apetala (Koch) Bald. I: colpi in palar view; 2: apocolpium exine sculpture in palar view; 3: opti ca! section in palar 

view; 4: optical section in equatorial view; 5: detail ofthe rnesocolpiurn exine sculpture in equatorial view; 6: pollen grain in palar view; 7: 

pollen grain in equatori al view; 8: exine sculph1re at the margin of the ape1ture in equatorial view; 9: pollen grain with col pus in equatorial 

view; I O: apocolpiurn exine sculpture; 11: rnesocolpium exine sculpture. Figs. 1-5: LM; Figs. 6-11: SEM. Scale line: Figs. 1-5 = 3 µm; Figs. 

6, 8, IO, 11 = I µrn; Figs. 7, 9 = 10 ,un. 
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Genista hassertiana Buchegger G9 

PRINC!PAL 
POLLEN monads, 3 - zonocolpate (3 - zonocolporoidate) grains 
CHARACTERS 

POLLEN UN!T monads 

SYMMETRY radially symmetric grains 

POLAR!TY isopolar grains 

in palar view (amb): circular flat (1.5%), circular open (46.5%), circular with invaginations (43.5%), semi-angular open (8.5%) 
OUTL!NE 

in equatorial view: subcircular (93%), elliptical (7%) 

sd mode median 

subprolate: 6.5% 
SHAPE pro late spheroidal: 70 % PIE ratio 1.05 (0.92 - 1.36) 0.07 1.00 1.04 

oblate spheroidal: 23.5% 

3 - zonocolpate: 76% 
NPC 343 

3 - zonocolporoidate: 24% 

colpus length 20.2 (17.6 - 23.9) µm 1.4 18.8 20.3 
APERTURES 

rectangular or with colpus breadth 1.7 ( 1.5 - 2.0) µm O.I 1.7 1.7 
equatorial constrictions 

colpi; pointed or 
rnesocolpium width 1.4 14.4 15.1 sometimes rounded apices 15.0 (9.8 - 17.6) µm 

(LM); 
psi late or nanogranulate distance between the apices of two ectocolpi (d) 5.5 (3.4 - 7.8) µm 1.2 5.6 5.6 
colpus membrane (SEM) 

apocolpium index (d/E ratio) 0.27 (0.13 - 0.43) 0.05 0.25 0.26 

tectate perforate, 

supramicro(nano)reticulate exine thickness at mesocolpium (Ex) 1.9 (1.5 - 2.4) µm 0.2 1.7 2.0 
with unperforate areas, 

EX!NE rarely with reduced Ex/E ratio 0.09 (0.07 - 0.12) 0.01 0.09 0.09 
reticulum at the margin of 

apertures (SEM) 

medium sized grains: 2% palar axis length (P) 21.8 (18.8 - 25.4) µm 1.4 21.2 21.7 
SIZE 

small grains: 98% equatorial diameter (E) 20.8 (17.8 - 23.2)µm 1.2 21.2 20.7 

Examined specimens: I) Kosmet, Mirusa, Beli river- Kosovo (Jugoslavia); 2) Tetovsko Rogaèevo (Macedonia). 
MATER!ALS 
ANO Technique for preparing pollen: acetolysis (Erdtmann, 1960). Analysis: pollen included in water and glycerine I : I (LM); dehydrated, dried 
METHODS and coated with gold - palladium (SEM). 

Examined grains: 60 

Figs. 1-11 - Genista hassertiana Buchegger. I: aptical sectian in palar view; 2: apacalpium exine sculpture in palar view; 3: aptical sectian 

in equatarial view; 4: mesacalpium exine sculpture in equatarial view; 5: calpus in equatarial view; 6: mesacalpium in equatarial view; 7: 

pallen grain in palar view; 8: pallen grain in equatarial view; 9: mesacalpium exine sculpture; I O: apacalpium exine sculpture; 11: exine 

sculpture at the margin af the aperture in equatarial view. Figs. 1-6: LM; Figs. 7-11: SEM. Scale line: Figs. 1-6 = 3 µm; Figs. 7-11 = I µm. 
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Discussion 

Genista radiata, G. ho/apetala and G. hassertia­

na display single, isopolar, radiosymmetric, 3-zono­

colpate or 3-colporoidate, rnedium-small sized, 

spheroidal or subprolate grains, with perforate tec­

tum and supramicro(nano )-reticolate exine. 

Slight differences in pollen characters have been 

found among the examined species. The pollen 

grains are medium-sized in Genista radiata var. 

sericopetala, medium-small sized in G. radiata var. 

radiata and in G. holopetala, small-sized in G. has­

sertiana. G. radiata var. sericopetala displays the 

highest values in quantitative characters, G. hasser­

tiana the lowest. The outline in polar view is gene­

rally circular in ali examined taxa, that in equatorial 

view is prevalently elliptical in G. radiata, both var. 

radiata and var. sericopetala, and mostly subcircu­

lar in G. ho/apetala and G. hassertiana. At the 

SEM, G. radiata var. radiata and G. holopetala, 

more rarely G. hassertiana, display a trend of reduc­

tion ofthe exine reticulum at the margin ofthe aper­

tures. In ali taxa the colpus membrane appears 

nanogranulate, sometimes also nanoverrucate in G. 

radiata var. radiata and var. sericopetala, at times 

psilate in G. hassertiana. 

In spite of the slight differences observed in the 

examined samples, the pollen grains of Genista 

radiata, G. ho/apetala e G. hassertiana are very 

similar. The results of the pollen analysis confirm 

the remarkable morphological similarity (Bu­

chegger 1912, Fukarek 1964) and karyological 

affinity (Cusma Velari & Feoli Chiapella, 1987 a,b) 

of these taxa. Indeed, severa! authors have conside­
red it appropriate to group them together, either in 

the genus Genista (Spach 1844, Buchegger 1912, 

Pignatti 1982, Rizzi Longo & Feoli Chiapella 

1994), or in the genus Cytisanthus O.F. Lang 

(Fukarek 1964, Mayer 1970). 
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