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CONTRIBUTIONS TO THE STUDY OF THE ELEMENTARY
CHEMICAL COMPOSITION OF THE PRINCIPAL
MACROPHYTES ALONG THE ROMANIAN COAST
OF THE BLACK SEA

NdtaUa Rofoiu and ALS. Sologa
Bomanlaa Maria® Eeseareh lEiafelfcufee - Constanta

AB8TBAC'P»

The seasonal variatioaB of Na+, K+| Ca2+ and Kg2+ con-
tents of Enteromor ha linza, dado hora sericea, Cl_. va-
S^unda» stoseira barbata,Cerainiuia ele anB and Zostera
JES£J^ + Z, nana are presented; the concentra'ii^5-o?
these elements varies according to their taxonomic per-
taining, prcvsnience location and season.

flfeii a rlew So ascertaining the node and level of coa-
-wtratElon of i'he ehealcal eoixsSltuanfes by the marine algae and

yli'-inexo6aiB3» 6is.ee i 97? ?^e approached a seasonal study on the

quyafelfet&ffe aceumutefelous of fclie aajoip Inorganic constltuanfcsi
Naw, £"', Sa2+ ss^i Mg2+.

She data frou lifcfeffafcure reveal the pheaonanon of In-

tense eoncentrat Ion of Inorganic chemloal elenentiB from tlie sea
water by the algae since the beginning of growtih till tlietr whole
maturii fey period Is over <5»^)* The checalcal oomposltloa af the

marine macrophltes - on felie vhole - must; be considered as a

funot&on of several deternlaaati factors vhtoh decide and justify
the ratio of the oonponenfes as well as fehe presenee. or absence cf
a certain eleuiBat*
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Our res®sa?ch work provides tee first data referrtng ^o
the Na, K, Ca and Mg oonteate of the principal macrophytobenfcal
species along fetafl Rouanlan coast of the Black Sea.

M&g'EBUT. AMD MBIHOD

Researches were carried up on five algal spec las» ^-
teronor ha I a, Clado hora serlcaa, Gl. va abuada (CIiloroplayta),
G stoselra barbate (Phaeophyta), Oeramluia ele ana (Rhodophyta)
and on the phanerogans Zostiera lEariLpa + 2,AS22S*

The vegetal material was colleeted la fche period 1977-
1979» during May-June and Aagust-Septembffl?, and the collection
locations were as follows* foe Enteromor ha llnza - Aglgeatfor
CLado hora va abunda - Telsfcpghlol} for C stoselra barbafea - Vaaa
Veche, la 1977-1978, and Jupiter, In l979t for Ceraalum ele ans-
Asl6®a» and for Zostera marliia + Z. iiana - Eforle Sud.

This vegetal material, drted afc l05°C, up to a oonstant
welghfe, was oalcliied In a calcinatory at? 480°0{ fron the resulted
ashes, Na+ anifl Z^ were deternliied flaaephofeonstirlcally, anfl Ca"
and Mg2+, by oompLexatioa with BDSA-Nag fca anaEoalacal medium.

The seasonal values of sodium, poliasslua, calcium axid
masneslua conceateat Ions In tihe above Hient; toned species era Saom,
In Fig. 1-6( each value on the graph represenfes an averaga ®f five
defeermliiatloxis*

HBSULiFS AND BISCU8SION

From the analysis of the data fcn Fig* 1-6, SIie follonlog
results are obfeainefis

Oar defeapnliiat lcaas polnti out a dpeetflc capacity of
concenteratlon of Na+, K+, Ga2+ mfl M62+ by the marine niacrophyliea,.

Thus, the sodluni tsonfeent; varies between 6. 59-2^* 95 iag/8
dry substanca In tihe green algae, 7. 86-22. 68 ag/g d*s» la the
brown algae and 15. 61-24. 7e mg/g d. s. In ttoe red algae.

The potesslun oonteal; oscillates between ?. oo-4'o. 56Big/6
d. s. In the gcean alga6, 22. 89-54. 55 fflg/6 d. s. In She tsvwn algae
and 24. 71-46. 41 mg/g d«s. In the red elgae*

Talstng tntio account tlie average c£ the data obfcalned
during titoree years of sfeudya tti results that both sodtaa asS po-
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tasslun are fouaa ia greafeei? quaatltles to. «ta» brown and red
algae*

CaLclum concentration took values raagtBg wlthla lo. l5-
59. 53 fflg/g d. s. In the green algae, 16. 27-55. 25 nig/g d.s. la fche
brown algae axid 27. oo-5o. 5l ug/g d. s. In the red algae. Ot all the
analysedspeoles. lt Is ta fceromo ha Itnza and Ceramlun ele ans
teat the greatest quantities of calolun are to ba found (25. 15 -
59. 55 cig/6 d. s. and 2?. oo-5o.3l mg/g d.a., respectively).

Enteroinor ha llnza Is the plcliest speolea In magaeslun
(9*08-17. 55 n6/g d. s. ). The magneslun confeeafe varies ae follows»
between 1. 69-17. 55 ng/g d. s. In the green algae, 1. 22-5. 65 ing/g
la the brown algae and 1. 07-9. 58 Big/g d. s, la the red alga®.

Clado hora serlcea collected In August 1979, presented
higher sodium, potass luni, calcium and magnesium conceaferatlons In
comparison with those collected la May (Ftg. l).
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Fig,. I - Seasonal variation of the Na+, 2+, Ca2+ and Ifc2+
coat?eat at Clado~ora ser oea* " '

Detsralnatlons on the plianerogans Zostera narlna+Z. Dana
Indicate a sodium content within 9. 77-14. 73 mg/g d.s., pot^I^
within 11. 55-26. 47 ng/g d. s. ,calcluia wllihln 23. 69-5o. 83 ing/g d. s.
and magneslun within 5. 85-9. 85 aig/g d. s.

In all the analysed spec tea, ca1c tun ooaoentrafeloas were
htehm as against those of niagaeatun, vhtoh had been found also
by other authors (2, 4).

TJie variations of Na+ and K* conteata ta tb» algae are
strongty Influenced by tlie zoae. of sansi ltDs - oonposltton'af sea
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or latee water (1, ^). Thus, fche vaplatlon senses of sodlua and
potassium conoentrat Ions are dtfferenfe In Enteromor ba ILnza,
C stoselra barbata, Geranlam ele ans and the sfcudled phanerogams,
and the sodium content w]ilo}i was fouafl oufe In Clado hora ve a-
bunda Is somewhal; lilgher as against thafe In the carlne species.
Generalty, higher sodluu and potesslum coacentratton values are
found during the spring iBonths, wJien, asually, an latienslve deve-
lopnenfe of the algal flora takes place along the Romanian coasti -
with the exoepfetoa o£ Clado hora T abunda In the LalE® Ceklrghiol
and the phanerogams Zostera marliia + Z os fe era liana.

Comparing toe dafca obfcalned durfcD g the fehree years of

study as concerns Ca2+, a similar dyaamlcs Is found in Enfeero-
moroha llnza. Cystoselra barbata and Zostiera marina + Z. Mna,
higher values bel^recorded In the sprtog moaths(Flg«2, 5 aafl 4),
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Pig. 2 - Seasonal vwlatlon of the Ka+, K/<", C82+and Mg2+
content afc E^^g^igta^^^a

In Gladophora yage^mada, high Ca2+ coacenferatloas are
found In sunuaer( In 1979, an almost tbree tla»s higher Ca" coa-
tent was deteiiatoecl as compared with fehe_ofelier years (Flg. S)-

The seasoual dynamics a£ Ga oontenl; has a fcotally
different aspect to Ceramlum ole ans* Ths coapentratloa of this
chemical element rlsed gradually from 2?, co mg/g d.s., la 1977.
vo 5o. o4 mg/g d. s., fca the suaaer l978( It remaliied at a oonsfcaat
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value In the spring, 1979, after wlcha sllghfe lower toe followed
during the sumiuer, when It cane down to 45. 96 iBg/g d.s. (ytg*6)»
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?lg. 5 - Seasonal variation of fcbe Na+, K+, Ca2+and J^2+
contenfc afe 0 sfeoselra barbat
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Fig. 4 - Seasonal variation af the Na+, E+, Ca2+and Me2*
content; at; Zostera nana + Zostera'marlxia

As concerning the Mg*"'r coatenfe, ̂ he species Enteronor ha
stoselra barbafea and Ceramlun ele ns paeesenl; alallar
dynamics, wlfch higher values In spring, while In Clado-

abunda, which develops at

layers, wtth higher Mg'""r ooncentratloiis In suaner( 11; Is
high salinity, the variation

ooncentratloiis In suaner( 11; Is
tn the phsmerogana Zostera marliia + Z» naiia (Pis. 2-6).
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c. 5- Seasonal variation of the Na+, K+, Ca2+and Mg
content at Clado hora va abunda
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Flg. 6 - Seasonal variation of tbs Na+, E+, Ca2+ aBfl Mg£
content at Ceram uia ele ans

However, from our data, these seasonal fluctuations of
sodluoi, potassium, calcium and magnesium coneeatrat; Ions are not
well defined yet.

CONCLUSIONS
t. The chemical con%>oslt;lon of the ciarliie nacropliyties
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clL^tr ffltolS, ;reraLC!!1;ala/actorsj sodtun. Pota"l««. oal-

IIZ^ aa!a!slun_confeenfes are'varlable a8"a7uJuu^t'SIB^C~taxonomic pertaining, Ba^tlss^^^Iawtvs'on a£ tll8lr

^-:S£2 ...=-u~ ..-'^ ̂ST.£
^j^^^^^^^ ^.wr.
'ss^e^^-^
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