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ABSIBAGT:

Preliminary resul-ts on -thé influence of N/P ra-
-tio in marine unicellular algae Chlorella sp.
are. presen-ted. 'Thé au-thorB correlate . thé cul-
-ture grow-th Btadiura wi-th mainly cellular coin-
poimds synthesis.

Thé studyiag of aitrogeiious and. phosphorus effect on
tïte cultures or aat.ural connunities developing (^, ^, ^, 2* i^i

was approached ia nost casas as aa aspect of absorption of
différent forms of thèse trophic ions. Thé effect acted by nitro-
geiioua or phosphorus compounds are limiteû geaerally, oaly to di-
vision rate prooesso

Tlier® is a small nunber of data on tlie pro-tein dynamics.
DMIM&S (2) has studAed free anà proteic amino acids variation du-
ring phaeodac lun tricorautun BOHUN diatoa growth and fouaded a
closed interrBlation be-bwaen developing stadies of tlie cultures
aad aaiao aoids synthesis*

Accordiog 1;o TBOItAS and. DADMA5 (^) Duixaliella saliaa
TSOD. pB?es<ats also, a paralleUsn of proteia and carbobydrates

synthasis wittt ctilture developiag stage.
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In thé saae tiao, there are very few data about thé in-
flueoce of H/P ratio, requssted in nutrition, on thé cellular
coapouads synthesis.

This paper présents thé first résulta on thé influence
of N/P ratio both on thé Ghlorella sp. growth sad protein synthe-
sis*

MBÎHODS

Ohlorella sp. was ohosen because .froia thé previous stu-
dies, ntttritional peculiarities were taiown.

Thé cultures were done in cylindrical shape neutral

glassware of l, ooo ml capacity.
Cells were suspencLed in. nediuni by continuous aer bu-

bling.
Thé température was 19± 20C, and thé illiminatioa

(5»ooo lx) and dark periods al'fcernated 16 to 8 hours.
Résulta presented in this paper are thé average of

three consécutive experiaents.

Thé mother culture was grown one week in 46 aediua (see
thé paper about thé in-ClueQce of organic extracts on Cïilorella sp.
growth, in this volume) lacked by N, ail others coDditioas being

.absolutely identically to those o£ thé future cultivations.
Algae were thoroughly washed with sterilized see or

distiled water befors insémination as well as before every suialy-

sis.

BESULTS AND DISSCUTIONS

Froa existent knowledge, usual quantities of thé two
nutrient anions N and P there are on thé lo/l ratio for thé aost
culture média. For Instaaee, fflTMPHREY (7) haa grown Nitzschia
çlos-teriua (Ehr. ) W. Sm., Gymnodinixim sp. and Skeletonema osta-bum
(Grev. )Cl. in nutrient solution in which thé two ions were in thé
nentioneâ. ratio. Thé same ratio is recomanded for optimal growth
of Microc stis sp. (l) G lindrotheca closterium var. californica
(Berschk) REIUANN & LEWIN (8) and. Dunaliella salina (14).

Thé experiments of enriching sea wa-fcer doue by UENZEL
and coworkers (1965) shown that lo/l ratio allowed a fast growiiig
of thé big najarl-tj of thé phytoplankton constituents.
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There are also some évidence that prove a differeiit

optimal ratio of N/P.
Taking into account thé quamtities in whiûh thé N and F

compounds are founded. in thé culture média givea by différent
authors, according to experimented species of algae, -bhe N/P ratio
can also be; VI for Goiwaulax polTSdra STEIN (12), 15/1 for some
phytoplanlrtonic algae (y} and thé same. 15/1 for Phaeodact lum
tricpmutum (2^). PAESON, STEPHENS and STRICîîLAHD (. 11^ founded for
eleven species of unicellular algae that N/P ratio can range
between 5'5/1 to 17-4/1)+.

la our experiment thé variants of médium wsre ad.iusted.
for N/P rations between 1/1 - 15/1 (Table l).

Table l

Thé -yariaats of mediim tested for N/P r&'bio

Variants

N/P ratio

^6

1/1

46A

2/1

46B

5/1

46C

4/1

46D

5/1

^6E ^Qf

6/1 15/1

Ghlorella sp. bas grown well in ail variants but showed
signiticanl; différences for each of them (Fig. l,A).

Thé lag phase was not longer than one life cycle. Ex-
ponential phase bas became after one or three days. Along first
ûays hâve beea remarked thé lowest values of division rate)'
k-4 aad to'5, 6 for 46D and 46Î variants, oorrespondiag to 5/1 and
15/1 N/P ratio, respectively. During this time in thé others,
thé division rate bas reaciieà following values; 8 for 46A and

460, 8»5 for ̂  and l? for WB. ^th -_ otti
Thé exponential phase was going till thé 7 or 8'

day of expérience and thé différences hâve becaae more évident,
lilce followed.

Thé ratio 2/1 (J[tôÀ variant) sastaiaed a division rate
closed to 1/1 ratio (Pig.l,A).

)+A11 thé ratios were calculated by us after thé respectiv cul-
ture nedia.

)++Fron k-k^/ko. where î^ is thé nunber of cells/al at a given
tiae and'k. 'is thé initial number of cells/al.
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Fig. l. Thé diviaion rate of Ghlorella ap. grown in variants of 46 médium



I&8 oaly e»eptlon ooiBisted in ̂  fact that atter
eight days of culture Ghlorella sp. still kept tlie exponential
phase in this variant while in VI anionic ratio variant th»
culture entered in stationary phase. Aîter eight days of culture
k was 25 for 46 variant, and 29 for 46â. variant. It is possible
that in 46 variant thé exhaustioa of N would lavolved thé cessa-
.bion of oeil division.

Thé 5/1 ratio leà thé highest division rate (Fis. l, B).
Thé shape of thé curve, in this case, slio»s that thé cells are
aaintainiixg an active ai vision along ail thé experiment. After
eight days thé division rate WELS forty.

Thé increasing of quantities of nitrogenous ioas to Vl
(460 variant) induced a lower exponential phase till thé fortli
day of culture (Pig. l. B) ia comparesoa to 5/1 ratio. After thé
fifth day thé culture bas adapted itself to that concentration.
It develops a fast division anâ thé yield of cells becoming dou-
blé during a lite cycle, that activity stoped suddeiily and thé
culture passed into thé stationary phaBe. Ihe maxinun k value of
28.5 was reached in tbfl sixfch àay of experiment.

Thé 46D, 46E and 46F variants, in which thé ions ratio
was «ven Mgger to thé 5/1, 6/1 aad 15/1, hâve induced a division
rate closed -bo thé 1/1 variant or lower thaa that, with thé ten-
dency to cône iato ttie stationary phase after sevea daya of cul-
ture (Fig. l.C). Thé division rate correspondiag to those ionic
ratios ranged between l? to 21.

ïhough, thé optiun ra-bio for thé netabolisn of this
alga is 5/1, that stimulâtes a higher division rate than other
ones.

Thé protein content was analysed. during BoMe experi-
nenta for twelve days, in thé sixtli, nlneth aad Iwelvetli day.

Thé protein synthesis stiows a closed relation witb tlie
growth stage. Thé proteia anount hase cane over thé initial va-
lue for ail thé vari&nta, that iacrease tooîc place in tlie first
days of culture and hâve reached thé Mgliest valua in thé niaeth
day (Pis. 2). Although, thé proteia level is high, it âroped sli-
g3itly in thé twelveth day or was aaintsdLiu>d constian-tly. Thé ia-
creasing of thé protein content correspaadeâ. to tlî» e^poaential
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phase.

Our data are in accordance with DADMAS (2) for
Phaeodact lum tricoi'nutum and THOMAS aad ,DAOMAS (1^) for
Dunaliella salina.
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Fig. 2. Thé dyaamics of protein coateiLt of Ghlorella sp.
grown in 46 mediiua Variants. Thé values correspond
ta thé sixth, niath, and twelvth day of expérience.
Thé mother culture bas had an Initial protein conten-fc
of 55 % (it is represented by horizontal line).
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Thé s'bagaation pf protein syatïiesis or their decraaBiag
overlap with thé beginning of thé stationary phase (îig. l).

For thé particular case of thé 46D, 46E aad 46? média,
where thé amounfc of protein is bigger in compareson wi-th thé di-
vision rate, we suppose that thé syathetised. protein should be a
coastitu-bive and not a foraative one. On thé other haad, it is

possible tha-t ni-trogenous Bhould. be accumula-bed inside thé cells
till certain level whea it is not metabolised. to cosnpouads re-

queated by biological cycle.
We présume also, tliat thé maintaining of thé total pro-

tein to thé qulte high level in ail thé variaiits even in thé sta-
tionary phase of thé cult-ures, should be explained by ttie accumu-
lation of thé oons-bitutive proteins in that stage.

It is noticed that ttie highest values for thèse com-

pounds were obtained for 46B aad 460 variants (ratio: 5/1 and
VD.
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