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Bohuslav Fott:

Supiny chrysomonady Mallomonas v elektronovém
mikroskopu

(Se snimkem v elektronovém mikroskopuod Dr M, Rozsivala)

Kiemité 8upiny chrysomonady Mallomonas tonsurata Teiling jevi v elektronovém
mikroskopu submikroskopickou strukturu, Jsou prodéraveélé éetnymi, pravidelnd uspoiddanymi
pory, podobné jako valvy asepty sladkovodni rozsivky Attheya Zachariasi (Fott 1951)amorské
Chaetoceras didymus (Desikachary and Bahadur 1954).

Elipti¢nou $upinu zpeviuje kosottvereény ram, viditelny v svételném mikroskopu. Supiny
jsou k sobé tésné prilozeny tak, Ze okraje vné od koso¢tveretného ramu se pirekryvaji. Vznika tak
souvisly kfemity kruny¥, pevny, ale pruzny. Osten jest zasazen do kruhovitého 1itvaru s pevnym,
zdvizenym okrajem. Tvar a struktura Supin jest dulezitym taxonomickym znakem, podle néhoz
se jednotlivé druhy rozeznavaji. V svételném mikroskopu byvé struktura $upiny nezietelné a jeji
vyraznost zélezi na optické mohutnosti objektivu. Elektronové snimky Supin umozni jisté
bezpetné rozlisovani druhu.

Poroidni struktuta kiemitych Supin dokazuje, Ze pektinovy obal chrysomonad s husté
uloZenymi &upinami umoziuje latkovou vyménu protoplastu s vnéjsim prostiedim podobné jako
poroidni bunééna blana rozsivek. Potvrzuje také Pascherovu domnénku, ze Chrysophyceae
a Diatomae nalezi do kmene Chrysophyta.

Bohuslav Fott:

Secales of Mallomonas observed in the electron mieroscope

(With an electron micrograph by Dr. M. Rozsival)

The cells of Mallomonas are characterised by possessing a thin pectic
envelope in which are lodged numerous small imbricated silicified scales. Some
of these bear long delicate silica bristles which are hinged. The size, form and
structure of the scales and bristles are of a taxonomical value and according
to their distribution the different species are distinguished. But the structure
of the scales is often hardly discernible in a light microscope and depends on the
magnification power of the objective used.

When examininge the scales of Mallomonas tonsurata T e il.) var. alpina
(Pasch. et Rut.) Krieg. in an electron microscope, I could discern some
details, not seen in the light microscope. The electron micrographs reveal that the
scales are perforated by many round pores, dispersed regularly without showirg
any system of arrangement. The appearence of the pores is like that of the sub-
microscopical structure of the valves and septae of some diatoms, the frustules
of which are slightly silicified and show no structure in the light microscope,
e. g. Attheya Zachariasitc (Fott et Rozsival 1950) and Chaetoceros didy-
mus (Desikachary et Bahadur 1954). The existence of a poroid
structure of the scales in Mallomonas suggests that the envelope of Mallomonas
is of a quite different character from that of the envelopes of the other chryso-
monads. The envelope (lorica) of Kephyrion, Kephyriopsis, Lepochromulina,
Chrysopyzis, Pseudokephyrion, Stenocalyxz, Epipyxis, Dinobryon ete.) is a dead
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exudate, in which the protoplast is freely situated. Sometimes the envelope is
broadly opened (e. g. in Dinobryon, Kephyrion ete.). The wall of these loricas
is either thin and structurless or thick, due to increasing rings and te the
impregnation of iron salts; in the latter case the surface may be coarse. Quite
another feature is the envelope of Mallomonas, Synura etc. Here the proto-
plast is embedded in a pectic envelope (Hiille of the German writers)
in which perhaps the scales are exsuded. This pectic covering is soft and
elastic, consolidated by numerous imbricated silicified scales. These scales lie
in dense rows, forming a coherent armour, closely surrounding the protoplast.
Owing to this arrangement the pectic covering with embedded scales affords
not only a mechanic protection of the living protoplast, but also acts as
a membrane with a physiologic activity. It acquires in, this way the propertics
of a true cell-membrane. It is not unlike the membrane of diatoms, being
composed of two substances: a pectic layer and an armour of silica-scales,
which have a similar submicroscopical structure as the valves and septae of
some diatoms (e. g. Attheya et Chaetoceras). These features bear out
Pascher’s conception (1914, 1921) that Chrysophyceae, Diatomeae and
Heterokontae belong to a common evolutionary unit: the Chrysophyta.

The electron micrographs of the scales of Mallomonas offers promising
possibilities for the determination of the species, as the taxonomy of the genus
is based mainly upon the morphology of its scales. The electron microscope
reveals many details, not visible in the light microscope, and the micrographs
make it possible to reconstruct the scales. Harris (1953) tried to show
a diagrammatic reconstruction of the scales. She distinguished three parts
of each scale: the shield, the dome and the flange. In Mallomonas intermedia
she believes that the shield is a roughly triangular plate of silica, slightly thick-
ened at the edges and somewhat hollowed out on its outer side. The dome is a hol-
low silica hemisphere projecting obliquely outwards from the shield and forming
a conspicuous knob in the profile view of the cell. The base of the bristle comes
into contact with the dome. The flange is a delicate silica margin along the two
sides of the shield, farthest from the dome (Harris, 1. c.p. 97).

The species of Mallomonas, studied by me, was identified according to the
morphology, as said, in the light microscope, as M. tonsurate Teiling var.
alpina. Their scales are broadly elliptical plates 4.2—5 p in length, 2.4—3.2 u
in breadth. They are perforated by numerous pores and thickened at the edge
which is slightly bent. A massive rhomboidal frame (the “‘shield” of Harris)
is lying upon the scale, joined with a thickened edge by means of many connect-
ing bands. On the other side of the frame similar short runners fix the
frame-work to the plate. A round massive collar of silica is formed at the other
end of the scale, where the bristle is affixed. The mode of the attachment of the
bristles to the scales has not been ascertained. The bristles are denticulated at
the end as the electron micrographs showed. In light microscope only when
using the apochromat 2 mm of Zeiss n. A. 1.4 the teeth are hardly visible.

The submicroscopical structure of mineral scales in Chrysomonads seems
to occur commonly in those cases where the scales are exsuded by a pectic
envelope. Such a structure of unusual complexity and beauty was ascertained
in Mallomonas, in various species of Synura (not published) and in marine
Coccolothophorids (Braarud, Ringdal, Markali et Nordli
1952).
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Explanation to the pla te.

Above: Scales and bristles of Mallomonas tonsurata, photographed in the light micro-
scope. When using the best objective (Zeiss Apochromat) the fine teeth towards the end of the
bristle could be distinguished. — (Photo J. F i al a. Magnification 2500 X.)

Below: The electron micrograph of a scale of Mallomonas tonsurata. The fresh material
of the flagellate was dropped on the folie of the object support of the electron microscope and
observed without any preparation. The photograph was taken by Dr. M. Rozsival in the
Institute of Physics of the Charles University with an electron Microscope Trib, Tauber,
Zirich. Our thanks are due to the Czechoslovak Chemical Works, National Corporation in Prague,
the proprietor of the electron microscope. (Magnification 20.000 X ).

Borycaas Qorr:

Yemyn xpuzomonajsi Mallomonas B D1eKTPOHOBOM MHKPOCKOII®
(C dorocHEMKOM IEKTPOHOTO MIKpoOcKona fi-pa M. Poscusaia)

Hpemuncreie yemryn Xpusomonanst Mallomonas tonsurata Teiling B anexrpo-
HOBOM MHKpOCKOIE 0GHAPYKMBAIOT CyOMUKpPOCKONMYECKYIO CTpYKTYpy. OHM IpOHMBAHEL
MHOTOYMCIIEHHBIMI, NIpABUJIBHO pACHOJOKEHHLIMU, IIOpaMM, I10J00HO TOMY KAK BAJIBLBHI
W CenTHl IMpecHoBOAHON Auaromen Attheya Zachariasi (F o tt 1951) nm mopckoit guaromen
Chaetoceras didymus (Desikachary and Bahadur 1954).

DIUINITHYE CKYIO Yelylo CKpeIuiAeT poMGOBH/IHAS paMKa, BI/IUMAs B CBETOBOM MIKpPO-
crone. Yenryn tTax TecHo MpHIeralT ApyT K Apyry, YTo UX Kpas, BHEe poMOOBNHON pamke,
npukpeBaoTca. Takum oOpasom o0pasyercs CBABHBIN KpeMHMUCTBHI NMAHILIDb, TBEPJbIL,
Ho auactnuneit, IInn Bcaker B koublooGpasHoe oGpazoBaHue ¢ TBEpILIM, NPUIOAHATHIM
kpaem. QopMa M CTPYKTYpa Yelnyit ABJIAETCA BAaKHLIM TAKCOHOMMYeCKMM IPHBHAKOM, IO
KOTOpOMY OT/eJIbHLIe BUJBL PAclo3HAOTCA. B cBeTOBOM MMKpOCKOIE CTpYKTYpa Yeurym
GLIBaeT HesCHOIl M €€ BLIpA3UTEILHOCTD BABUCHT OT ONTHYECKON CHMIIL 06BeKTHBA, DIEKTPO-
HOBBHIE OTOCHUMKY Yenryit JapyT BO3MOKHOCTD fiefictBuTenbHo Ges0mmGoYHo pacnos3HoBarh
BUIBI.

[Topucras cTpyKTypa KpeMHHCTHIX Yellyil JOKABLIBACT, YTO IEKTMHOBAsS 000J0YKA
XpHBOMOHAJ], ¢ I'yCTO PACIOJIOKEHHBIMU YelIyfMM, cIIocoOCTBYET 0OMEHY BeIecTB MEMHAY
IpOTOIUIACTOM M BHENIHEH cpefoit, momo6Ho TOMY Kak y IopHucTo#t kiaeTounoit 0GoIouKH
anaToMoBHX Bojtopocieit. Ilogrepskaaerca Taxske npepnonoxenne Ilamepa, yro Chryso-
phyceae n Diatomae otHocsATcA K tany Chrysophyta.
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