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AIJSTRACT 

The effects of salinity, Baylusclde and Dlmethoate 
on the morphology of the freshwater chlorophytes 
Scenedesmus dimorphus (Trup.) Kuetzing, Scenedesmus 
quadricauda (Trup.) de Breblsson, Anklstrodesmus 
falcatus (Corda) Ralfs, and StaurastrUlll boreale 
W. West and the marine diatom Amphlprora paludosa 
W. Smith were Investugated, Sallnlty as represented 
by NaCI caused significant increase· In cell size 
accompanied by lysis In the cytoplasm. The Insecticide 
Dlmethoate increased cell volume and size by rupturing 
the cell wall, while the cytoplasm was obviously 
shrinking. The mollusclclde Baylusclde slightly 
reduced the ce 11 size and volume vIa rupture In 
the cell wall; phenomena enhanced at high 
concentrations. 

INTRODUCTiON 

Little is known dealing with the morphological responses of phytoplankton 
cells to salinity and pesticides. The morphological aberrations of some 
freshwater green and blue-green algal ·cells under the influence of some 
pesticides have been reported by Ibrahi m (1978). On the other hand, there 
is no available information on the effect of salinity on the morphology 
of the freshwater phytoplank ton. The most COlT) nlonly observed 
morphological responses is due to the effects of heavy metals. This has 
been stUdied in f\ wide variety of organisms including representatives from 
chlorophyceae (Rosko and Rachlin, 1977; Ibrahi In, 1978) chrysophyceae 
(Davies, 1974),. bacillariophyceae (Nuzzi, 1972; Sunda; Sunda &. Guillnrd, 
1!)7G; Berland et aI., 1977; Morel et al., 1978; Thomas et aI., 1980; Sicko
Good, 1982) and cyanobacteria (Ibrahim, 1978; Rachlin et aI., 1982). 

In II series of experiments on the effects of salinity and pesticides on 
growth and metllbolic activities of some phytoplankters. I have noticed 
morphological abelTa tions of the treated cells to these ma terials. The 
present study, however, was ini lia ted in order to indicate these phenomena. 



'(Il~ [)rr~¥I1\ n9rl~ Gv3W nitlllile crreet~ or ~tlllnll~ ~~ reDrQ~QIltp.d n~ NlICI, 
the mollllscicide Oayluscide and the insecticide lJimethonle 011 the 
morphology of the freshwnter chlorophytcs SccnedcsnllIs <Iimorphlls, 
SccncdcslIlus quodricnuda, 1\nkistrodcslOUs falea tus find Stallrastrllm borcate 
und the diatom Amphiprorn pnludos8. The results of these observntiolls 
fire Pl'cscllted below. 

MATEIUI\L AND METHODS 

The test algae used in this study wer'e isolated from Lake Wadi El-llaYlln 
for S. dirnorphus, S. quadricsudu, 1\. fsleutus and St. borcale and from Lake 
QuurUIl for Amphiprora palUdOSll. The method of Pringshei m (1946) was 
used to obtain pure unialgal cultures. 

The chlorophytes S. dimorphus, S. qundricoudo, 1\. falcotus, und St. borcolc 
wCl'e grown and tested in a medium prepared by dissolving the following 
major sulls in 1 1 glass distilled water: 467 Illg NaN03, 31 109 1<2"1'°2' 
18.5 mg C8C12' 21120, 10.5 mg NllIIC03 and 56 IIg Fe 2+ as FcS04' In Case 
of A. paludosa, artificial sea water of 30 % salinity WAS prepared using 
the formula reported by Kester et al., (967) in glass distilled waler. The 
medium was enriched with 55 mg/l KN03, 6.95 mg/I 1<1121'04, 20 mg/I 
NuZSi03' 56 JJg/I Fe 2+ as FeS04 and 0.5 Ilg/1 vitamin BIZ' For trace 
elements of both media, 39.6 rng CUS04' 43 Illg ZnS04, 13 mg 1<1, 15 mg 
I<Ur, 40.6 mg MnS04, 56 mg CoCI2' 10 mg 11311°3, 18.4 mg 112]\1004, 16.7 
mg NuZW04 and NaZB407 were dissolved in 1 1 glass distilled water and 
1 ml WIlS added to each liter. 

Algae were grown in 250-ml Erlenmeyer flasks with iOO ml mediullI. 
Ench flnsk was inoculated with 5000 cells/ml of test algal cells in logarithmic 
growth plwse. The cultures were incubated with hund shaking once a dny 
limier 4000 lux illumination from "cool white" fluorescent tubes; lighting 
cycle, 14 h light followed by 10 h darkness (14 L ~ 10 lJ), temperature 2S:'.FC. 

Salinity 

Salinity of the external medium of S. dimorphlls, S. qUlldricaudo, 1\. fnlcatus 
and Sl. boreole was increased by appropriate amount of allalytical grade 
Noel rallged from 0 to that inhibits population growth of each of these 
algae by mO['e than 50 %. 

Dimethonte 

Dirnethoate Is the commoll name of dimethyl S-(N-methyl carbomyl methyl) 
phosphol.hioate. It is widely used in Egypt against colton pest. It was tested 
with St. borcale and A. paludosa. 

lIoyluscide 

The ('egisterted trade mark (bnyer 73), a 70 96 formula of ethonol amine 
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snit of 5,2'-dichloro-4'-nitro salicylic onilide. This rnolluscicide is used 
extensively to eradicate the snail vectors o[ Bilharriziasis, IHlrnely 
Bio/llophalllrill Rlexnndrinn and Bul.·rlus truncatus. 13 I 'day USCI e .'~WIS, .. " 
investignted with St. borcale and A. p:lludosn. 

1\ rtel' 9G h inclloa tion, 11 Iiqllots [1'0111 control and cultures were exalll ined 
lind photogrnphed using an inverted micl'of,cope equipped with photographic 
camcl'a attochment. 

RESULTS 

I'lntc I shows the effect o[ salinity ns NoCI on the morphology of S.
 
dimorplllJs, S. quodriclludu, A. falcotu.'> nnd St. borenle. '~he above three
 
photos represent normal cells grown in absence of NaCI. When S. dimorphus
 
grown in 1 ppt NoCI, the cells remained weakly attached to each other
 
in the coenooiulll and the cells showed a slight swelling. At higher
 
concentrations of 2, 3, 4 and 5 ppt, a severe aberration occompaneid by
 
incrensing in cell volumes was noticed. The frequency of aberrant coenobia
 
had incrensed with inc-reusing NaCl conc-entrotions.
 

For S. qlladricaudll, a slight increase in cell size was found at 2 ppt Noe\.
 
With incrcnsing Nael concentrations to 4 and 6 ppt, the cells hod significantly
 
increnscd in volume accolTlpancid by lonf~itudinal spleting the cytoplasm
 
into two portions. At high doses of 8 allc] 10 ppt, swelling of the cells had
 
incrcased, the spin('s of tile terlllinal cells were absent and the cytoplasm
 
dividC'd illto numerous Dnrts. The frequ('ncy of aberrant coenobia increosed
 
with increasing NIlC! doses.
 

III elise of 11.. Calcutus, there WRS no obvious aberration in the cells at 
0.7 ppt NaC\. At high doses of 1.4, 2.1 and 2.8 ppt, the cell volumes hod
 
siglli ficnntly increased compared with the control cells. At the highest
 
dose of 3.5 ppt. the frequency of aberrnnt cells increRsed and eventually
 
lysed.
 

1'Inte II shows the effects of ttje insecticide Dirnethoate, molluscicide
 
Bnyillscide and NaCI on tile morphology of St. boreole.
 

At 15 ond 20 ppm Dirnethoate, the ceU volumes increosed aifd the arms
 
showed an obviolls aberration. At the higl{est dose of 25 pprTl,tll € freq\lency
 
of aberrant cells increased and eventuullYlysed. Each cell was de$lroyed
 
into two parts.
 

Illlyluscide at concentrations of 300 and 400 ppb, co used bulging and
 
bending in the trented cells. The arms showed a great aberration at one
 
half of the cell, While they were cOlnploete'ly disappeared at the other. /\t
 
the .highest dose of, 500 prb" :the cell;>, \"-:erlLqes~ro:r,e,d i!ltO two parts at
 
the Isthmus. The majority of tnellted cells lost th,eirj.?,rms and the cytoplasm

lysed. '" " , 

,.':) I 
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rlole III indicntC3 We trrc~t~ vr Vimethoate and U8fluscide on the 

Illorp,hology of the diatom A. p;dudosa. 

Dirnethoate formed aberrant cells that were abnormally swollen with 
Il gronulnr central cytoplasm. At high doSf>.5 of 12 and 15 ppm, the treated 
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25 pprn [)i rne!honl e 

500 Dpb Boylusc1de
400 Dpb

300 IJpb 

PLATE III 

Effect of Na CI , Dfmethoate and Bay Iuscfde on th
the chlorophyte St e morphology of

aurastrum boreale. 
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cclls showed abnol'l1wl elongation with a reduced central cytoplnsm. Tile 
frequcncy of distorted cells increuscd with increasing Dimethoate 
conccntra t ions. 

On the othel' hand, Bayluscide had un obvious inhibitory cffeds on cell 
contents without alteration in the cell stl"Ucture even at the highest dose. 
The cytoplasm of the treated cells became granular Dnd eventually lysed. 

DISCUSSION 

The present investigation revealed the morphological responses of the 
test nlglll cells brought about by short term exposure to the concentrations 
of Nael and pesticides. The quantification of these changes can ~be used 
os 0 clue towards ei ther the direct physiological understonding of the changes 
themselves or as means of focusing attention on the key structural cellula.' 
changes induced by solinity and pesticid.es. 

It has been demonstrated that S. dimorphus, S. quadricauda, A.. Calcatus 
and St. boreale cells showed an obvious increase in size with increasing 
Nael concentrations. In order for the cells to have increased in size during 
the exposure period (96-h), either there was an active synthesis of cellular 
material including the cell wall, or there wos depolymerizHtion of 
mucopolymers in the wall matrix allowing the wall to stretch. Since there 
was no evid~nce of wall rupture, the swelling of the treated cells was 
mainly due to ch~nges in the cellular metabolites. It was found that 
cllrb(JIlydrate content of the test algae decreased with increasing NaCI 
concentl'o tions (Ibrahi m et al., 1985). THis is mainly due to the increase 
in the indogellous inorganic phosphate level which plays an important 
role in controlling carbon distribution between starch and glycerol under 
the influence of NaCl (Gimmler and Moller, 1981). They also stated that 
the actively growing algal cells posses sufficient amounts of storage dopts 
that can be converted into osmotically active rr1.lterials under NaCI stress. 
Also the permeability of the treated algal cell wall had increased to a 
limit which permits the exchange between the cellular and extracellular 
iOlls to equiliberate the differences in osmotic pressure. 

On the other hand, A. paludosa cells showed an obvious increase in size 
under' the influence of Dimethoate. This was mainly due to rupturing 
the cell wlllls. In the meantime, the cell contents are shrinking. These 
aberrations were also observed with St. boreale cells when treated with 
Dilllethonte. The rupture in the cell wall was obviously noticed at the 
highest dose (Plate 11). 

Bnylllscide reduced the cytoplasm of the treated A. paludosn and St. 
borcnlc cells without obvious increase in cell size. Its high doses caused 
o ,'eduction in cell size and volume. This can be realized to shrinking 

-/ of cytoplasm and 0 pulling away of plasma lemma from the cell wall. 
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'1'1111 [!lml~ Il~1 Ull1!IIU~~[I~ lllllrrl~~@ !f milli~illllllllllml~lmW~I~m
 
chnnges Cor understanding the physiological mechanisllls oC phytoplankton 

cells grown under the influence of salinity Bnd pesticides. 'rIle repOl·ted 
morphological responses can be ex tended to other pesticides and other 
phytoplnnkters in order to obtain the key structure changes and therefore 
places the investigator in 0 better position to understand the physiological 
mechanisms. 
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