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Summary

This study was conducted in the years 1997 1999. From
the collection of the UMCS Botanical Garden, nine species of
garlic were selected (4. aflatunense, A. atropurpureum, A. caeru-
leum, A. cernuum, A. ledebourianum, A. lineare, A. sphaeroce-
phalon, A. victorialis, A. ursinum) and one subspecies (4. scoro-
doprasum subsp. jajlae). Pollen grain viability was evaluated on
microscopic slides stained with acetocarmine, germination abi
lity on the agar medium and measurements of grains were made
on glycerin jelly slides. The studied species were characterized
by high pollen viability (87 99%) what indicates the great value
of garlic flowers as a source of protein rich feed for honey bee
and wild pollinating insects. Very low germination of pollen on
the agar medium was recorded. The length of the equatorial lon
gitudinal axis ranged from 24.3 pm to 37.5 um and it allowed
pollen of most garlic species to be classified as medium sized
grains and only the pollen of 4. caeruleum and A. cernuum was
included in the group of small sized grains.
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INTRODUCTION

The genus Allium L. is the most important among
30 others belonging to the family Alliaceae classified in
the order Asparagales (Dahlgren etal., 1985, Smets
et al., 2000). This genus includes 700 species and sub-
species inhabiting the Northern Hemisphere (Fritsch
and Frisen, 2002). Plants from this genus form tu-
bers or bulbs. Flower stems reach the height from se-
veral centimeters up to one and a half meter. In Poland
9 species grow in deciduous forests and dry meadows.
Some are typical weeds (Allium carinatum, A. vineale).
Six species are in danger of extinction, e.g. A. ursinum
and A. victorialis (Zarzycki et al., 2002). Flowers are
gathered in an umbrella type inflorescence. Colors vary
from white (4. neapolitanum, A. ursinum), through pink

(A. cernuum), violet (A. aflatunense) to purple (4. atro-
purpureum). Some species form blue (4. caeruleum) or
yellow flowers (4. moly, A. flavum). Most species are
grown for cut flowers or as ornamentals on flower beds
due to winter hardiness and low nutritional requirements
(Krzyminska, 2003). Flower easily set seeds. Seeds
should be sown to the seed-bed in the autumn or directly
to the soil in the spring (Kamenetsky and Gutter-
man, 2000). The easiest way of propagation is the di-
vision of adventitious bulbs that should be set from the
middle of September up to middle of November.

Flowers of species from the genus Allium L. mi-
ght be a valuable source of nectar and pollen for ho-
neybee and wild insects (Lipinski, 1982). Szkla-
nowska (1982) observed honeybee pollen-collectors
forming small pollen loads on flowers of 4. flavum and
A. pulchellum.

The aim of this research was the evaluation of
pollen grain viability, germination strength, the study of
the pollen grain morphology with a focus on the pollen
grain size.

MATERIALS AND METHODS

Observations were made in the years 1997-1999
in the Botanical Garden of the UMCS University in
Lublin. Pollen samples were collected from flowers of
nine garlic species (4. aflatunense B. Fedtsh, 4. atro-
purpureum W. Et K., 4. caeruleum Pall., A. cernuum
Roth., A. ledebourianum Roem. et Schult, 4. line-
are L., A. sphaerocephalon L., A. victorialis L., A. ur-
sinum L.) and its subspecies (4. scorodoprasum subsp.
jajlae (Vved.) Stern). For each taxon in each year, at
the beginning, in the middle and at the end of flowe-
ring, 4 acetocarmine stained microscopic slides were
prepared and viable pollen grains (with the protoplast
stained) were counted. Means for each set of informa-
tion were calculated. Measurements of pollen grains
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were made on glycerin jelly slides. In the polar posi-
tion, the length of the equatorial longitudinal axis was
measured (EL). In the equatorial position, the equato-
rial transversal axis (ET) and the polar axis (P) were
measured. Next, shape coefficients defining the degree
of side constriction (EL/ET) and flattening (P/EL) of
the grains were calculated. Means for results from

A

three years were calculated. To study the germination
strength of pollen grains in the year 1999, samples
in the mid of flowering were collected and sown on
the agar medium. Plates were placed in the controlled
environment. After one hour germination energy and
after 24 hours germination ability of the pollen grains
were evaluated.
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Fig. 1. Diagram of garlic pollen grains

A polar position, B

equatorial position
I distal side, Il proximal side

P polar axis, EL equatorial longitudinal axis,

ET equatorial transverse axis

Table 1
Pollen grain sizes and shapes of garlic (4/lium L.) species (averages from the years 1997 1999).
Axis length (um)
Equatorial axis (E)
; Polar axis (P) Coefficient

Species longitudinal (EL) transversal (ET)

ﬁla?x Mean min max Mean min max Mean EL/ET P/EL
Allium aflatunense
B. Fedtsch 18 25 22.00 , 23 32 30.90 18 23 19.70 1.60 0.70
Allium atropurpureum
W, et K. 16 21 19.50 28 32 32.10 16 21 18.10 1.77 , 0.67
Allium caeruleum Pall. 12 18 15,00, 2325 24.30 16 18 16.60 1.47 0.63
Allium cernuum Roth. 12 18 15.10 23 26 24.75 | 16 19 17.00 146 0.63 .
Allim ledebourianum Roem. | -y 55|51 g 3237 34.10 2025 | 2170, | 1.57 0.60
et Schult. ¢ fe ° be ab
Allium lineare L. 21 30 24.53 3539 37.50 2125 23.70 , 1.60 0.67
Allium scorodoprasum subsp.
Jjajlae 16 25 20.83 30 35 3127, 18 23 20.23 1.57 . 0.67 .
(Vved.) Stearn
Allium sphaerocephalon L. 17 23 19.27 32 37 3343 18 23 20.86 , 1.60 0.57,
Allium ursinum L. 18 23 20.50 30 35 32.86 , 2123 21.57 , 1.50 , 0.60
Allium victorialis L. 2128 21.57 32 37 34.77, 2123 21.47 1.60 0.63
Mean 20.5 32.1 20.3 1.60 0.60

Means followed by the same letters are not significantly different at @ 0.05 by Duncan test.
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RESULTS

The pollen grain of garlic is heteropolar. It has
two plains of symmetry and its equatorial axes are not
equal. The equatorial longitudinal axis (EL) is longer
than the polar axis (P) what gives the grain a flattened
shape (Fig. 1). A significant difference in the length of
the equatorial longitudinal axis (EL) and the equatorial
transversal axis (ET) results in the side constriction of
the grain. There is a long furrow on the distal surface of
the grain. Exine is smooth or slightly netted.

In the study, the length of the polar longitudi-
nal axis (P) of the grains differed significantly between
species in the range from 15.0 um to 24.5 um (Tab. 1).
A. caeruleum (15.0 um) and A. cernuum (15.1 pm) had
the most flattened grains, and A. lineare (24.5 pum) had
the most convex grains. The longitudinal equatorial axis
was the longest dimension of the grain. On the basis of

this trait, the studied species were divided into three gro-
ups. The group of the smallest grains (24.3-24.8 yum) in-
cluded 4. caeruleum and A. cernuum. The second group
of grains between 30.9 um and 34.8 um in length com-
prised seven of the studied species. Allium lineare was
classified separately due to the longest (37.5 um) pollen
grains. The dimensions of the equatorial transversal axis
(ET) of the pollen varied in the range of 16.6 um to 23.7
um. The coefficient describing the relation between the
length of the equatorial longitudinal axis and the equato-
rial transversal axis (EL/ET) defined side constriction
of the grains. The constriction of grains was the biggest
in A. atropurpureum (1.77), the most oval shape in po-
lar position characterized grains of A. cernuum, A. ca-
eruleum and A. ursinum (1.46 — 1.50). The ratio of the
polar to equatorial longitudinal axes lengths (P/EL) in
the range between 0.57 and 0.67 indicates a significant
flattening of pollen grains of different 4//ium species.

Table 2
Viability of pollen (in %) of garlic (4/lium L.) species (data from the years 1997 1999).

Species 1997 1998 1999 Mean
Allium aflatunense

B. Fedtsch 97.25 94.60 7575, 89.20

Allium atropurpureum
W et K. 9537 96.97 9742, 96.59 ,
Allium caeruleum Pall. 9825, 97.65 , 99.12, 98.34,
Allium cernuum Roth. 93.05 ; 80.50 90.42 . 87.99 ,

Allium ledebourianum
Roem. et Schult. 97.12 99.40 , 87.27, . 94.60 ,
Allium lineare L. 99.15 . 98.50 , 98.42 . 98.69 ,

Allium scorodoprasum
subsp. jajlae (Vved.) Stearn 7130, 95.60 89.12, . 87.34
Allium sphaerocephalon L. 96.00 84.100 82.90 . 87.63
Allium ursinum L. 95.87 ; 96.50 97.50 . 96.62
Allium victorialis L. 97.20 ., 96.25 97.52 96.99 ,

Mean 94.66 94.100 , 91.55

Means followed by the same letters are not significantly different at o  0.05 by Duncan test.
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Table 3
Germination and potential energy (in %) of pollen of six garlic species in 1999.
. Germination energy | Germination ability .
Species after one hour after 24 hour Potential energy
Allium aflatunense
B. Fedtsch 1.75 26.83 3542
Allium cernuum Roth. 0.17 0.25 0.28
Allium ledebourianum
Roem. et Schult. 0.25 042 044
Allium scorodoprasum
subsp. jajlae (Vved.) Stearn 0.00 1.08 1.24
Allium ursinum L. 0.92 2.50 3.20
Allium victorialis L. 11.75 34.42 35.29
Average 2.47 10.92 12.64

. The percentage share of viable protoplast pollen
grains was high in the case of all garlic species (Tab. 2).
Four species demonstrated viability from 87.3%1089.2%
(A. scorodoprasum subsp. jajlae, A. sphaerocepha-
lon, A. cernuum, A. aflatunense) and six from 94.6%
t0 98.7% (4. ledebourianum, A. atropurpureum, A. ursi-
num, A. victorialis, A. caeruleum, A. lineare). Indepen-
dently of the species, the highest share of grains with the
protoplast well stained with acetocarmine was observed
in the first year (94.7%). Significantly less in the last
year of the study (91.6%). The share of viable grains co-
uld have been influenced by meteorological conditions
during flowering, especially by rains that were four ti-
mes more intensive in June 1997 than in June 1999.

On the agar medium, garlic pollen grains germi-
nated very weakly or did not form tubes at all. After one
hour, tubes of only six species formed pollen and germi-
nation ability was on average 2.5% (Tab.3). After 24 ho-
urs, potential energy of the pollen was on average 10.9%
and only in the case of 4. victorialis it reached 35%.

DISCUSION

Pollen grains in the study were characterized
by a smaller range of equatorial longitudinal axis length
(24-38 um) compared to data of Kuprianova (1983)
(22-60 pum). Also, the dimensions of the polar axis were
in a significantly smaller range (15-25 pum). The length
of both the equatorial axis and the polar axis of the stu-
died species was within the limits defined by Moor et
al. (1991). According to them, any of the A//ium pollen
grain axes is not longer than 50 um. The dimensions of

A. ursinum pollen grains in the polar position (21.6x32.9
pm) were within the limits (19.5x32.0 — 25.5x38.5 pum)
given by Stachurska et al. (1973). In the polar posi-
tion, an elliptical shape of pollen grains was observed,
similarly to the description given by Tolgor (1995).
Data concerning the dimensions and shape of pollen
grains of all species were consistent with the descrip-
tions given by Erdtman (1956). Generally, pollen
viability was in the range between 87% (4. sphaeroce-
phalon) and 99% (A. lineare). A significant influence of
intensive rainfall at the period of flowering on the value
of this trait was observed.

The interest of pollinating insects in flowers of
the studied species indicated a high nutritional value of
the pollen.
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Warto$¢ biologiczna i morfologiczne cechy pytku
wybranych gatunkow czosnku (Allium L.)

Streszczenie

Badania prowadzono w latach 1997-1999.
Z kolekcji roslin jednolisciennych Ogrodu Botanicz-
nego UMCS w Lublinie wytypowano dziewigé gatun-
kéw czosnku (Allium aflatunense, A. atropurpureum,
A. caeruleum, A. cernuum, A. ledebourianum, A. lineare,
A. sphaerocephalon, A. victorialis, A. ursinum) i jeden
podgatunek (4. scorodoprasum subsp. jajlae). Zywot-
no$¢ ziaren pytku oceniano w preparatach z acetokar-
minem, zdolno$¢ kietkowania na pozywce agarowej,
natomiast pomiary ziaren wykonano w preparatach gli-
ceryno-zelatynowych. Badane gatunki charakteryzowa-
ty si¢ wysoka zywotnoscia ziarn (87-99%), co wskazuje
na znaczng warto$¢ kwiatow czosnku jako zrodta pokar-
mu biatkowego dla pszczoty miodnej i dziko zyjacych
owadéw zapylajacych. Stwierdzono natomiast bardzo
niska site kietkowania pylku na pozywce agarowe;.
Wymiary podtuznej osi rownikowej ziarn w zakresie
od 24,3 pm do 37,5 um pozwolity zaklasyfikowaé py-
tek wigkszosci gatunkow czosnku do ziaren Srednich,
jedynie ziarna pytku Allium caeruleum i A. cernuum za-
liczono do matych.
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