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Abstract: The dynamics of absorbance and number of cells of Chlorella vulgaris Beij./ml of

nutritive medium treated with kinetin and indole-3-acetic acid were investigated for one cul-

ture cycle. The biostimulators were added in Arnon nutritive medium of algal suspension in

increasing concentrations from 0.001 uM to luM. Both in case of kinetin and of indole-3-

acetic acid, it was observed a stimulation of the growth process for luM (in case of kinetin)

and 0,1 цМ (in case of indole-3-acetic acid) concentrations between the 4
th and the 6 days of

the experiment. After a week of treatement, for all concentrations the obtained values were

relatively close to those obtained for the control, both in case of kinetin and of indole-3-

acetic acid. Linear relationships to transform the absorbance in cells number/ml were pro-

posed for each biostimulator.
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Introduction

Beginning with the researches made by Kögl (1935) (quoted by Boldor et al. 1981)

and С. G Miller (1955) (quoted by Boldor et al. 1981) until the recent researches presented

by Mauseth (1991), Salisbury and Ross (1992), Davies (1995), Raven (2003) it came out

that the responses of higher plants to auxins may include: stimulation or inhibition of the

organs growth depending on concentration, stimulation of the cell elongation and cell divi-

sion, stimulation of flower parts growth etc. It was observed at higher plants, too, a stimu-

lation effect induced by kinetin on cell division, on growth of lateral buds and on leaf expan-

sion resulting from cell enlargement. Besides these processes, some other physiological

processes are influenced both by auxin and by kinetin, especially at higher plants.

There are only few references about the influence of the biostimulators on some

physiological processes
of algae. Yin (1937) proved the capacity of auxin to increase the

cells diameter of Chlorella. In the same study it was mentioned that after two weeks the ini-

tial auxin content from the culture medium is dropping with 50% and in three weeks the

decrease may reach 80-90%. Besides this interesting information no data regarding dyna-

mics of the Chlorella population was provided in that paper.

Recent studies pointed out a large variability of the cytokinin- and auxin-like activi-

ty in different species of Cyanophyta and Chlorophyta (Stirk et al. 2002). The variability of

auxin metabolism in different algal groups and species was discussed by Cooke et al. (2002).

In comparative toxicity study of 40 herbicides on Chlorella vulgaris (Ma et al.

2002) it was found that the effect of the auxinic herbicides was among the lowest ones.

In this paper the effects of kinetin and indole-3-acetic acid on growth in unicellu-

lar green alga Chlorella vulgaris Beij. were investigated.
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Materials and methods

The installation for the cultivation of the unicellular algae needs favourable conditions

of illumination, CO2 supply and a suitable condition for mineral nutrition.

Chlorella vulgaris alga was cultivated on Arnon nutritive medium (Boldor et al. 1983).

The experiments were carried out in a chamber with artificial illumination of 8000

lx. In order to avoid mutual shadowing, the algal suspensions, in cylindrical glass recipients

of 1000 ml, were permanent bubbled with steady stream of air produced by aquarium

pumps. Thus, the algae were supplied with CO, for photosynthesis and were uniform illu-

minated because the agitation of the culture medium prevented their sedimentation. The

cylindrical glass recipients were filled with the culture medium only 3/4 from their volume.

The culture medium was inoculated with an amount of algal biomass producing a

100000 cells/ml suspension in all experimental variants.

The ambient temperature varied between 21 - 25 С

The initial culture of Chlorella wlgaris Beij. was provided by the Plant Physiology

Laboratory of Institute of Biology from Bucharest.

The reactions of Chlorella vulgaris Beij. cells treated with kinetin and indole-3-

acetic acid were investigated.

The biostimulators were introduced in the culture medium before inoculation and the

concentrations of the tested biostimulator solutions varied from 0.00 luM to luM.

The absorbance of the algae cultures were observed within the culture cycle with a

"Cecil 1020" spectrophotometer at X = 676 nm.

The number of algal cells was estimated with a Thoma haemocytometric mount.

Results and discussions

The influence of different concentrations of kinetin on growth of Chlorella vulgaris

alga is presented in figure 1. For the treated variants a higher rate of growth than control was

obtained in the first week of the experiment, excepting the 0,00 luM concentration. The dif-

ferences were not significant in the first three days of the culture cycle. For the concentration

of luM kinetin a stimulating effect was noticed between the 4* and the 6th
days of the experi-

ment. The effects of 0,01 uM and 0,1 uM kinetin treatment on the cell number were relatively

close to control in the same period of the culture cycle. After a week of treatement, for all con-

centrations the obtained values were relatively close to those obtained for the control.

The data for the dynamics of absorbance of Chlorella vulgaris suspensions (highly

correlated with the number of cells per ml as shown bellow) under different concetrations

of indole-3-acetic acid are presentented in figure 2. Also, for this case, a certain stimulation

of growth was noticed between the 4ÜI and 6th
days of the experiment, but for 0,1 uM con-

centration only, meanwhile the other concentrations remained close to control values.

Numerous cells countings (with the haemocitometer Thoma mount) were carried out

in paralel with absorbance measurements. In both cases, liniar relationships with a signifi-

cant (at p=0.05 level) R2
were obtained. The R2

was about 0.985 for the kinetin treatments

(Fig. 3) and in the case of indole-3-acetic acid, the R2
was about 0.831 (Fig. 4). So, it is pos-

sible a quick and precise estimation of the number of cells per ml based on absorbance.
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Fig. 1 Influence of kinetin on growth of Chlorella \mlgaris

(the vertical bars are representing two standard deviations)

The influence of the indole-3-acetic acid on growth of Chlorella vulgaris

(the vertical bars are representing two standard deviations)

Fig. 2
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Fig. 3 Relationship between absorbance and the number of Chlorella cells/ml

from the treatments with kinetin

Fig. 4 Relationship between absorbance and the number of Chlorella cells/ml

from the treatments with indole-3-acetic acid
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Conclusions

Both in case of kinetin and of indole-3-acetic acid, it was observed a stimulation of

the growth process for luM (in case of kinetin) and 0,1 uM (in case of indole-3-acetic acid)
concentrations.

Linear relationships to transform the absorbance in cells number/ml were proposed
for each biostimulator.
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INFLUENŢA UNOR BIOSTIMULATORI ASUPRA CREŞTERII

ALGEI VERZI UNICELULARECHLORELLA VULGARIS

Rezumat: S-au urmărit dinamica absorbantei şi a numărului de celule de Chlorella vulgaris

Beij./ml de mediu nutritiv tratate cu kinetină şi acid 3-indolilacetic. pe parcursul unui ciclu de cultură.

Biostimulatorii au fost adăugaţi în mediul nutritiv Arnon al suspensiei algale în concentraţii

crescânde, de la 0.001 uM la 1цМ.

Atât în cazul kinetinei. cât şi al acidului 3-indolilacetic. s-a observat o stimulare a procesului

de creştere în cazul concentraţiei de luM (pentru kinetină) şi al concentraţiei de 0.1 uM (pentru acidul

3-indolilacetic) între a 4-a şi a 6-a zi de experimentare.

După o săptămână de tratament, valorile obţinute în cazul tuturor concentraţiilor au fost relativ

apropiate cu cele obţinute în cazul martorului, atât în cazul kinetinei, cât şi al acidului 3-indolilacetic.

Pentru fiecare biostimulator se pot folosi relaţii liniare de transformare a absorbantelor în

număr de celule/ml.

Cuvinte cheie: Chlorella vulgaris, kinetină. acid 3-indolilacetic. creştere, România.


