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Resistance of Klebsormidium flaccidum (Kiitzing) Silva, Mattox &
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Ahstract

The inNuence of copper (1107 MAL), nickel § 1-10*" M/L) and monganese i 1x 107" MI/L) chlorides on
morphology of filaments and cells in Klebsarmidivm faccidivm (Kizing ) Silva, Mattox & Blackwell

i Streplophyta) were studied. Concentrations of CoCl i [x 107" ML) NiCl ¢ 12107 ML) and MnCl (1107
ML cansed different morphological aberrations in afgal cells, such as granulation. changing of cell form.
dumage of chloroplast, and complete destruction of the cell conent, Heavy metals resulted in a decrease of
K. faceidum filament length, CuCly caused increase of the cell length. &. faccidum aplanospores
farmation occurred at & MaCl, concentration of 1107 ML
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Klebrormidivm Tacoldiem (Kizingy Silva, Mamox &
Blackwell (Streplophyia) 16 one of the most common
sivil plpae and has been recorded from Ewrope. Asia and
America (Ramanathan 1964, Lokhorst 19983, [r s a very
warinble species with unosual powers of adaptation o
dilferem Iypes of subsirates and s mmprii-:d of several
physiclogically and hence biologically different forms.
I iz known  thit morphological charactenistics of
Klebeormidivn laxn  depend  on  environmental
conditions { Wehr & Sheat 2003); however himts of ther
morphological  variooon wader  extreme ecological
conmditions are insulficiently studed

The mm of s sudy was to evaluate & ool
resistance o exireme levels of heavy metals pollvtion
wnd azsess the inllucnee of these cnvimsnmeatal s
on marphological phenotype.

Mluterinl and methaeds

Adgae isoluked from soil in the femiiory of the Republa
of Bashkoriosten | Russia) were wsied m the oy penments
The sirains were cullivaled on agar and hguad BEM
fAndrepeva 1998, Light microsoopy was carmed oul
with a Biclam microscope with bright fichd eplics. Algac
were exnmined ond photogruphed using Canon Power
Shot A 620 digitul cumens,

The influgnce of copper (1-10 e Ly nickel 0-107
M/L) und manganese (1-1077" M/L) chlondes on
morphological changes in protoplast  struciure  and
morphometrics of filaments and cells were siudied, Fifty
filaments and cells were examined in each experiment
The measurements were made on days 3. 6, 14 and 18 of
the experiment. Those metals were selected because they
are considered as prevalent dangerous contaminants of
the environment, Melal concentrations were sebecied

biiaced on literature dato
Statistical analysis of the results included caloulations of

*Cprrespoviding author:
E-mail. lim.gaisina@mail.r

anthmetic mean and  #ts emor,  medion.  siundard
deviation. and coefficient of vanation {Lakin 9903,
dleans were compared using Snsdent’s test ot oow §.035
(Lakin 19900, Seanistical anolysis wos performed uing
the Statistica for Windows program package

Results and discussion

K. Maccidgum s o fGlamentows alpga with (han walled
cyhndneal cells, 5-2- { 14y pmowede and -3 timcs loage
than wide. cylindrical to barmel-shaped. thim walls. with a
single panctal chboroplast, covermg hall the cell and
condaining a1 single pyrenoid {Bamanisthan 1%, Tohn et
al ZOHES g,

Tupically, aberrations in K Meceldiwr morpholopy
catsed by unfavourable condiions were evidend from
e Dbl dlay of the experiment and did not change after
1l FHII"'

Hoavy apctals cavsed decrciase i K foccidum Dlsmem

lengih (g 28 Howewer,  dilference in the dymamics of
thin proccews between dhilfereat metsls were  mosted,

Fig.1: Kiebsormidium flaccidum, morphology of normal
healthy filaments and cells
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Fig. s bitluensce o heavy nwetinls on homent bength of
Aletvoomadinm Towecieling
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Fig-}: Inflocnce of heavy metals on length of Kiebsor-
midizm faccidin cells

With low concentrations of CuCl; and MiCly | length
decreased considerably bt then it incrensed wilh
incredasing  concentration, With MpCly cells were
shortened of all concenirations, Heavy metals did not
cause any change in cell width,

A gradual increase of length of filaments w1 CuCly
concentration from 1x10-"" 1o 1x10- and then their
decrease was observed, These chanpes combined wath
increasing of cell length (Fig.3). It may be connected
with distrbance of cell division. There was litlle change
n cell length with MiCls and MaCl,.

Heavy metals also infloenced  morphologieal criteria of
K. fiaceidwm (Table 1), Al matals cansed reduction of

median  and  increase  of  variation  coefficient  fos
filaments lengih.

Heavy  metal  concentrations.  caused  different
marphological disturbances: infloence of CuCly and
MnCl; were - damage of chloroplast. changing of cell
form (Figd and Fig.5) . whereas that of NiCl. was
lormation of granulation. MnCly induced aplongapore
formation at a concentration of 1107 MIL (Fig6). W
have estublished the influence of cxireiie Fucbors on
reproduction  om Xemthonema  erile [ Xantluaphyta)
(Gaisina 2006). The influence of ccologienl factors on
algae reproduction also has been discussed in the
litcroture {Pocors & Rhoges 15973,

41}

Fig.d: Influence of CuCly on K. facciduer al concentr-
thomn 100 = dumage of chloroplust, changing of ccll
[om

P:llg-.ﬁ: Influence of MICH on K. Teccldiem ol concentra
tion | MAL - granulation

Fig.6:

concentration 1% 107 - aplanospore formation

[nfluence of MoCl, on K Soccidem at

The results of our investigations wre summarized in
Tuble 2 Our swdy confirmed previous dima on
Klebsormidinn  resistance o extreme  levels  of
ecolngical factors. Some of Klebsormidium species live
i acidic environments under the heavy metals pallution
(Wehr und Sheat 2003}, Our previous investigations
huve shown. that for X. exile (Xanthophyta) heavy
metals toxicity wis the some (Cu > Ni > Mn), but
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Table 1z Meavy ietabs mituence o mesphobogical eriterin ol Klebsoraricdinn e cidir

— et aiens, A0 SRER= :m = ":".._',,,1 N Pl cy, TP
[T - ML s = ¥
Falamcints Benpiiy psasnead iy e lls miilse

LR T T | RELT Y1 AE] 1 flp | 4N LY '
Lk LIk AIELY 1.7 | 2500 HHI fi, 34
BN I ful ERN L 500 LN S 1R
[ENTi FIK N |70 o, AER | 5.82
il RN C] 1.6l AL 41,03 15,75
1=’ RNTL aan () [HI PRI -
Lvlis el i
Laniuasl & st s, 411 H.50 (%5 Kb (LA i
1= 1® Ll 1120 .1 it 2681 il
ESTI Ll TR {7 B, 50 24,07 naive
=" | 0, 1mh 1,100 {81 | 36D f,22 33149
w1’ 11,14 160 041 13,60 0,22 3369
PR TR .50 1140 1,50 101,20 12,52 1229
Wil
b s bength goscasired s el aber
Lenpmel varant | 5,008 51 4K] 9,04 20,00 3769 -
i1 1,00 Jul 1) 1006 1,00 T3.75 09
ENTe .00 26,00 6,77 5,00 747 1042
Ixip® .00 1500 334 A0 TL3I 1373
il lemgth g
Comtred varang B, Wik 8,50 085 250 10,57 =
(Ea 1 L B.50 .50 o, Bl 10,249 158
110 fi, B 10,20 1,71 B, 50 19,66 4,28
P=107 510 8,50 1,23 &, 80 17,72 3,34
Mall:
Filaments ||:rt'FI;.|1 ynacasared m cclls punber)
Comenal variang 15,00 1.0 Q.H 21,00 1769 -
b 107 2,00 32,00 2,71 16,00 5773 4.10
L=10" 2,00 25,00 £.45 13,50 5009 522
Filie 2,00 51,00 12,48 22,00 B6.67 236
Cetls lengnhe
Control variant 6,50 §,50 0,85 &S50 0,97 :
1l 510 8.50 1,25 8,50 16,19 0,1%*
ixtg® 340 11,50 .19 e 3037 1.70*
I=10r" 1,40 1020 1,50 B, & 1106 1,549

X menimum valwe of character; Xo,.. maxismam value of character: Me, median: @, standard devianon; CV, vansion cosfficient;
ssrprisks indicste valoes thar fack staristical significance aceording o Student's Btest al P= 005

Table 2: Klebrormadium flaccidum resistance 1o heavy

meizls
Minimal concentration, caused sirong mor-
Mewl  phological disturbance (impossibility of
cells mensarement)
Cu 1= 10"
Wi 110
Mn 110!

¥ flaccidum wan more resistant for copper pollution
1 5ziving and Ehmballing 2007,
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