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Bohuslav Fott: 

KRÁTKÁ SD~LENi 

Šupiny chrysomonády Mallomonas v elektronovém 
mikroskopu 
(Se srúmkem v elektronovém mikroskopu od Dr M. R o z s i v a 1 a) 

Křemité šupiny chrysomonády Mallomonas tonsurata Te i 1 in g jeví v elektronovém 
mikroskopu submikroskopickou strukturu. J sou proděravělé četnými, pravidelně uspoi"ádanými 
póry, podobně jako val vy asepty sladkovodnírozsivky Attheya Zachariasi (Fott 1951) a mořské 
Ohaetoceras didymus (De s i k a c ha r y and Ba had u r 1954). 

Eliptičnou šupinu zpevňuje kosočtverečný rám, viditelný v světelném mikroskopu. r3upiny 
jsou k sobě těsně přiloženy tak, že okraje vně od kosočtverečného rámu so pi'.·ekrývají. Vzniká tak 
souvislý křemitý krunýř, pevný, ale pružný. Osten jest zasazen do kruhovitého útva1u s revn~·m, 
zdviženým okrajem. Tvar a struktura šupin jest důležitým taxonomickým znakem, podle něhož 
se jednotlivé druhy rozeznávají. V světelnóm mikroskopu bývá struktura šupiny nezřeteln á a její 
výraznost záleží na optické mohutnosti objektivu. Elektronové snímky šupin umožní jistě 
bezpečné rozlišování druhů. 

Poroidní struktuta křemitých šupin dokazuje, že pektinový obal chrysomonád s hustě 
uloženými šupinami umoži"iuje l átkovou výměnu protoplastu s vnějším prostfodim podobně jako 
poroidní buněčná blána rozsivek. Potvrzuje také Pascherovu domněnku, že Ohrysophyceae 
a Diatomae náleží do kmene Ohrysophyta. 

Bohuslav Fott: 

Scales of Mallomonas observed in the electron microscope 

(With an electron micrograph by Dr. M. R o z s i val) 

The cells of M allomonas are characterised by possessing a thin pectic 
envelope in which are lodged numerous small imbricated silicified scales. Some 
of these bear long dclicate silica bristles which are hinged. Th.e 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 examinin ge the se al es of M allomonas tonsurata T e i 1.) var. alpina 
(Pa s c h. et R u t.) Kri e g. 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 rrgularly without showirg 
any syst em of arrangement. The appoarence of the pores is like that of the sub
microscopical structurc of the valves and septae of some diatoms, the frustules 
of which are slightly siJicififd and show no structuro in the light microscopc, 
e. g. Attheya Zachariasii (Fott et R o z s í v a 1 1950) and Chaetoceros didy
mus (De s i k a cha r y et Ba had u I' 1954). The existence of a poroid 
structure of the scales in M allomonas suggest s that the envelope of M allomonas 
is of a quite different character from that of the envelopes of the other chryso
monads. The envelope (lorica) of Kephyrion, Kephyriopsis, Lepochromulina, 
Chrysopyxis, Pseudokephyrion, Stenocalyx, Epipyxis , Dinobryon etc. ) 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 etc.). The wall of these loricas 
is either thin and structurless or thick, due to increasing rings and to iÍle 
impregnation of iron salts; in the latter case the surface may be coarse. Quite 
anothér feature is the envelope of M allomonas, 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 scalcs 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 properti0::; 
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 
Pa s che r's conception (1914, 1921) that Chrysophyceae, Diatomeae and 
H eterokontae belong to a common evolutionary unit: the Chrysophyta. 

The electron miGiographs of ťhe 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 det.ails, not visible in the light microscope, and the micrographs 
make it possible to reconstruct the scales. H art i s ( 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, sHghtly 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 (Harri s, 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. tonsurata T e i I i n g var. 
alpina. Their scales are broadly elliptical plates 4.2- 5 µin length, 2.4- 3.2 µ 
in breadth. They are perforated by numerous pores and thickened at the edge 
which is slightly bent. A massive rhomboidal frame (the "shield" of Harri s) 
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 microgra.phs showed. In light microscope only when 
using the apochromat 2 mm of Zeiss n. A. l.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. ~uch a structure of unusual complexity and beauty was ascertained 
in Mallomonas, in various species of Synura (not published) and in marine 
Coccolothophorids (Br a ar u d, Ring d a 1, Mar kal i et Nor d 1 i 
1952). . 
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Ex p Ian a ti on to t h e plate. 

A b o ve : Scales and bristles of Mallomonas tonsurata, photographed in the light micro
scope. When using the best objective (Zeiss Apochromat) thefine teeth towards the end of the 
bristle could be distinguished. - (Photo J. F i a I a. Magnification 2500 X.) 

Belo w: 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 a.nd 
observed without a.ny preparation. The photograph was taken by Dr. M. R o z s i v a I in the 
Institute of Physics of the Charles University with an electron Microscope Trub, Ta. uber, 
Zi.irich. Our thanks are dueto the Czechoslovak Chemical Worka, National Corporation in Prague, 
the proprietor of the electron microscope. (Magnification 20.000 X ). 

Eoryc.rraB <l>oTT: 

1IemyH xpusoMoHaílLI Mallomonas B aJie&TpOHOBOM MH&poeKorre 

(C <f>oTocUHMKOM aJieKTporroro MIU<pocKona ]];-pa M. Poac1rnaJia) 

RpeMl-lHCThie qenty-H xp1rnoMoua]J.hI Mallomonas tonsurata Te i 1 i n g B anewrpo
UOBOM !'tHmpocHone o6aapymH.BaIOT cyóM~rnpocKOIJHlJe CHYIO CTpyKTYPY· ÚHH npomrnaUhl 
rnoroY:i1cneuahIMH, npaBHJihHO pacnoJio»<elilfhIMH, nopaMH, no]J.OÓH'o TOMY lWK BaJihBhl 

H cenThI rrpecuono]J.HoA ]J.HaToMeH Attheya Zachariasi (F o t t 1951) 11 MopcHoA ]J.HaToMeH 
Chae toceras didymus (De s i k a c h a r y and B a h a d u r 1954). 

dJIJIHilTHlJeCHyIO qemyio CHpeIIJIReT pOMÓOBH]J.HaH paMHa, BH]J.HMaft B cDeTOBOM MHHpo
CHOIIe. '-IeIIIyH Tal\ TeCHO rrpHJieraJOT ]J.pyr H ]J.pyry, q•ro HX HpaH, nue poM60BHAH'.Oit paMHe , 
npHHphIBaIOTCR. TamrM o6pa3oM o6p a8yeTCR CBR8lihIA HpeMHHCThliÍ nam~hlpb, TBep]J,hit\, 
HO anacTHqllhIA. lllHn Bcamell B HOJlhl.WOÓpaa1{0e 06paa0Ba1me c TBep]J.hIM, npHIIO]J.}{.fIThIM 
KpaeM. <l>opMa H CTpyHTypa qeruyn HBJI.ReTC.fl namHhlM TaHCOUOMHlJeCJ<HM np1rnllaRoM, no 
HOTopoMy OT]J,eJibllbie BHfl:bI pacnoaua10TCfl. B cBeTOBOM Mln<pocRone CTPYHTypa t.Ienty11 
ÓbrnaeT HeflCHOtl H ee Bbtpa3HTeJibHOCTh 83BHCHT OT OilTH'-IeCROA CHJlhI o6neI-<Tlrn a. 8JieHTpO
HOBhie cpOTOCHHMHH 'Iernytt ;rr,a;o;yT B03MOIBHOCTh ]J.et\cTBHTeJlLHO 6eaoIIIH60lJHO pacnoanonaTL 
BH)J;hI . 

flop1wraFI CTPYRTypa HpeMHHCThIX l.JentyA: AOitam,rnaeT, 'ITO neHTH1rnnaH o6oJIOtIHa 
xpHaoMoHa]J;, c rycTo pacnoJiome1rn.h1MH qeIIIyRMH, cnoco6cTnyeT o6MeHy aew.ecTD Memp,y 
npOTOITJlaCTOM H BH'.eIIIHeA cpe]J.ott, IlO]J,OÓHO TOMY H3H y nopHCTOtt 1meTOqHoit OÓOJIO'IHH 
]J..HaToMOBLIX BOJJ:opocnett. Ilo]J,TBepmAaeTCfl TaKme npe]J.TIOJiomeu11e IIaIIIepa, tITO Chryso
phyceae H Diatomae OTHOCflTCfl H nmy Chrysophyta. 
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