'5. TEM STUDY OF THE “INFECTED” POLLEN GRAINS OF THALICTRUM
FLAVUM L. WITH GLIOCLADIUM ROSEUM (LINK) BAINIER

-~ Short communication

M. KEDVES] and 1. ROJIK2

1. Cell Biological and Evolutionary Micropaleontological Laboratory of the Departiment of Botany of the
J. A. University, H-6701, P. O. Box 657, Szeged, Hungary, 2. Faculty of Science, Laboratory of Electron-micro-
scopy, P. O. Box 553, Szeged, Hungary

During our experimental investigations of the secondary alterations of the spores
and pollen grains (e. g.: Kepves and KiNcsek, 1989, KEpves and PARDUTZ, 1992a),
several taxa were examined. The pollen grains of the interesting, wind-pollinated
Ranalean genus — Thalictrum — were also the subjects of our investigations. On 17.
6. 1988, 20 mg air dried pollen material was mesured six times in small glasses for high
temperature effect experiments. Not long after the preparation of the experiment,
symptoms of infections were observed. The infected pollen grains were placed into a
thermostatat 30 °C for 24", The determination ofthe microscopical fungi was made
in the Department of Microbiology of the J. A. University, by Dr. L. MANCZINGER, as
Gliocladium roseum (LINk) BAINIER. The infected material was fixed (OsO4 aq. dil.
1%), embedded in Araldite, ultrathin sectioned, and investigated with the TEM
method. The electron microscopical pictures were taken with a Tesla BS-500 trans-
mission electron microscope; -resolution: 6 A Our preliminary results can be sum-
marized as follows.

1. Fungal cells, mostly hyphae were observed intramatrically (inside the pollen grain)
and extramatrically (outside the pollen grain); cf. HESSE, KUSEL-FETZMANN and CAR-
NIEL, (1989) (Plate 5.1, plate 5.2., figs. 1,2).

2. Intramatrical fungal cells can grow through the aperture of the pollen grain, and
this kind of hypha is similar to the pollen tube; Plate 5.1., marked with two arrows.

Plate 5.1. »

Thalictrum flavurn L. Recent pollen grain with Gliocladium roseurn (LINK) BAINIER.

The fungal cells are shown in the protoplasm of the pollen grains and outside the exine. It is worth
mentioning that several fungal cells reach the plasma membrane of the pollen grain. Marked with an arrow.
One of them is growing out through the pollen aperture pushing out the thin exine layer of the germinal
area. Indicated with two arrows. The thin electron dense coat layer on the surface is well shown. Extrama-
trical fungal cells may be in close contact with the surface of the pollen grain.

Negative no: 8946, 10.000 x.
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3. Intramatrical fungi can be nourished from the protoplasm, completely empty exines
were also observed. Cf.: FAEGRI (1971), BROOKs and SHAW (1973).

4. Extramatrical fungi can also digest the remains of the tapetal tissues.

5. The interactions between the surface of the pollen grain and the fungal cells are
important. Fungal cells can grow directly towards the pollen grain. This can be the
consequence of several factors, as follows.

5.1. The peculiar biopolymer system of the pollen surface (cf. KEDVES, PARDUTZ,
and VERr, 1991, Kepves and PARDUTZ, 1992b).

5.2. The electrostatic charge of the pollen surface (ROWLEY, 1971), namely the
anionic character, which results in the accumulations of the cations, particularly the
thorium on the surface.

5.3. The peculiar characteristics of the pollen coat (tryphine). Several concepts
were published concerning this question; EHRLICH (1958), FREYTAG, (1967), SKVARLA
and RowLEy (1970), DickinsoN and LEwis (1973), HesLoP-HARRISON (1975), MAs-
CARENHAS (1975), GILLISSEN and BRaNTiEs (1978), HESSE (1978a, b, ¢, 1979, 1980, 1984,
1991), AUDRAN and BATCHO (1981), ZavaDa (1983), BLACKMORE and BARNES (1984),
Loewus et al. (1985), SOUTHWORTH (1985), FERNANDEZ and RODRIGUEZ-GARCIA
(1988), HARLEY (1988, 1991), DIcKINSON and SHELDON (1990), VAN DER HaMm (1990),
RomMan, BLanca and RoMERO (1992). The chemical interaction between the surfaces
of the fungal cell and the pollen grain is also a factor in this phenomenon.

5.4. The molecular sieving character of the exine (ROWLEY, 1973) is also important
and so is the basic concept of RowLEY (1987-88) which says that the “pollen wall” is
an integrated part of the plasma membrane.

5.5. The plasma membrane and the tapetal membrane glycocalyx are also import-

ant in this interaction. The fungal cell, which is in connection with the plasma
membrane (glycocalyx), can “imitate” the pollen tube.
6. According to the newest concept of fungal-plant interactions, the following can be
cited from the book of Isaac (1992), p. 316: “There is presently a great deal of
discussion concerning the extent to which endophytes are in fact latent pathogens of
exampes of fungi co-evolving with plants from parasitism to mutualism (CLAy, 1988).
However in many cases mutualistic relationships between host plants and fungi
endophytes are suspected and in many instances such associations have been identi-
fied.” P. 320. “Many endophytes live almost entirely within the host plant tissues,
often without causing any visible signs of infection.”

Plate 5.2. »

Thalictrum flavum L. Recent pollen grain with Gliocladium roseurn (LINK) BAINIER.

1. Detail of the pollen exine ultrastructure with a fungal cell on the surface. The contact between the
pollen and fungal cell surfaces is very close in some parts. The disintegration (digestion by fungal
enzymes) of the pollen coat is well shown. negative no: 8614, 40.000x.

2. Detail of the exine with remains of the tapetal tissues. One fungal cell is growing directly towards
the pollen exine. On the tectum, the thin electron dense layer, the pollen coat is well illustrated.
Negative no: 8589, 20.000x.
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In resumé, the observed fungal-pollen interaction is a complicated, multifactorial
biochemical and physiological relationship.

Finally it is necessary to emphasize that to get more information about the
relationship of the connected surfaces of the pollen and the fungal cell, we need
further TEM data with an instrument of better resolution power. These investigations
are in progress, and the new results will be published in the near future.

The authors are deeply indebted to Prof. Dr. L. FERENCZY, member of the Hunga-
rian Academy of Sciences, and to DR. L. MANCZINGER, first assistant (Department of
Microbiology of the J. A. University, Szeged, Hungary) for their valuable comments
and advice. e .
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