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herbicides in the mixture with biglogical preparations, (he coefficient of marphostructure of epidarmis was (.80
— 0,90 and this corresponds to mesomorphic tvpe of leal area and conforms with the highest indices of planl
praductivity,

CGenerelized dath of the research into morphostructure of leal epidermis when applyving herbicides of
different chemical elasses and their conbinations with biologicallv active substances show that the leal apparatus
of spring barley with optimal structure 15 formed when the index of morphostruciure is 0.7-0.9, its valoe is 0, 9
-1.0and higher. In thiscase leal apparatus with xerophytic properties is formed which leads 1o the decrease of leal
area and its productivity,

Thus analomical changes in (he epidermis structure of the leal apparitus under the application of
phiasiclogically active substances is a direct reflection of the level of the preparations influence on metabolic
processes in plants and may serve for disclosing of mode of action of investigated preparation on the plant body
al different stages of its growth,
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The numiber of enviromnenial factors induces b-carotene accumulation in the cells of microalga Dunaticlla
salima. which serves as a source of 15 indusirial manufaciunng To so called carolenogenesis factors there ane
atiributed elevated medium concentrations of osmoetically active salts (medium  density, salinity ). elevated
iluminance, elevaied or reduced temperature, addition of carbon sources. deprivation of nuinenis (mirogen
and phosphorusy. b-caroteng accumulation is thought to occur in the cu liures. the growth in which is inhibited
by unfavorable values of these factors: Therefore. culturing most often is performed in two stages: at e first
stage cell concentration is grown, then the cullure is exposed o caroienogenesis factors. Maximum intensily of
carolenopenesis 1s thought to be'achieved at simuliancons effect of all the factors [ 1]. Mevetherless. imost researchers
use in their work only some factors and (their combinations, ¢ elevated salinity and illuminance. sometimes in
combination with nitrogen deprivation. However. the input of each certain actor as well as their inleractions into
culture growth imhibition and carotenogenesis remains nol investigaled. And the two stage culluring scheme of T
salina is rather e and labor consuming.

The goal of present research is 1o elueidate factors having (e maximum effect on b-carotene accumulation
in D eadina cells at the minimal coliure growth inhibiion for possible use in single stage cultunng ol D saling.
For that, in multiple-factor experiment design 1he effects of medinm density, illominance. carbon, nitrogen and
phosphorus sources availability on the vield of cells and b-carotene content in them were determined and the effect
sizes of each facior on culiure growih and caroicnogenesis were calcutated |2,

There were investigated 3 factors taken in 2 gradations selected on the basis of reference data and pre-
liminary held and laboratory research. so that the culiure preserved the ability (o grow: medium density 110 and
113 giem’, illuminance 2 and 3 Klux. carbon source being dissolved atmospheric CO. only and w ith the addition
of 1060 mg/L NaHCO, . nitrogen and phosphorus deprived and minimal concentrations [or growih support added.
The peculiarity of this experimental design was that nitrogen and phosphorus concentrations in the mediim were
leept ai relatively constant level by the periodical additions of suitable quantities of nuinent salis [3]. Full expen-
mental design consisied of 2°=32 varanis. For siatistical processing of the results nonparametric iests were used,
as preliminary research had shown that cell concentrations and b-carotene content in £ safimi did not fit normal
distribution [3].



Rt asHHC KRG €0 TECT BCHBOHAY T HEE CTYIMM
Kapaainceid npupoioadaet cry il
Karazin nalural science studios

ri3

1 R e aa (T L

frenratene content, pe per cell

medinm density, plom
illuminunes, Liay

L0, mgdL Gl R
KH Oy, mgT. 9F4E O 0d

GEE D ZBD

S | 4
(00 N - TR R

Figz 1. Effect of carstenogenesis factors on fi-corofene content in
D. sabina cells on 28" day of culture growth
Fig. | and 2 represent respectively the values of b-carotene content in the algal cetls and cell concen-
trations on 28" day ol growth {stationary phasc) in all 32 vanants of the experiment. The masimuom b-¢arotenc
pecumulation wis observed not it sunultancous effeel of all the factor values, which were anticipated 1w promole
carotenogencsis (medium density 1,15 gfom’, illuminance 5 klux, 100 mg/L NaHCO.. nitrogen and phosphorus
deprivation). bul at lewer medium density (110 géiem™ (Ag. 1) Stimulating elfect of nuirienl deprivation on caro-
lenogenesis not alwavs occurred at NaHCO, additions (fig. 1). though concentrated stock solution of NaHCO, was

shown not 1o contiain nitrogen or phosphorus lraces,

Mitrogen deprivation substantially inhibited culture growth (hg. 2). Growth inhibition by deprivation
of phosphorus manifested 1o greater extent ai the higher medium density (fig. 2). 1t is likely that high salinity of
medium solution decreased solubility and availability of phospliate traces to the cells. The higher illuminance pro-
moted both more intensive culture growth and b-carotene sccumulation in the eells (fig. | and 2).
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Fig. 2. Effect of carotenogenesis factors on concentration of
12 sarling cells in the culture on 28™ day of growth

Kroskal-Walhis test showed that only tllunnance, niirogen and phosphorus avatlability mituenced stats-
tically significantly both cefl concentration in stationary phase and cell b-carolene content (table 1), The effect of
culture medm density and carbon source in the range of the factors values studied appeared insignificant.

Table 1. Values of Kruskal-Wallis test H for investigated factors and variables (di=1: p=0.05: 3°, =3.84)

Variable

Cell concentration
Faclor

Cell b-carotene conlent

294



K PRAMHCRKE CCTECTRCHHOHAYHHBIC CTYIHA
Kapaainch ki npupofoanawyi cryuii
Karazin natural science studios

| Medinm density | 0,51 0,32

| [uminance 407 4.14%
NaHCO, addition 0,26 0,57

| Nitrogen availability | 13.09% |92

| Phosphorus ava abality 430 7.36%
Note: *-H%y"

For studied factor value gradations the maxomum effect size on colture growth and caroténogencsis was
cansed by nitrogen availability, and the mimimum — by honinance (table 2). Phosphons deprivation cansed al-
miost the sine little effect on culiure growth as lowered ilhmminance and practically the same effect as nitrogen
deprivation on carotenogenesis (table 23,

Table 2_ Influence power 7 of carolenogenesis factors on cell concentration and b-carotene contenl in D.
subing Teod. culture (d=1; p=U,03; :{:mu =3,84)

1: : | Cell b- rene
s Cell concentration E e
Faclor content

== (O2H 03 (A Y03
Medium density "|‘ t : i -
e (o2 03l
; s | 00134003 0, 13003
Hlmmance — i
i 405* | 4.03%
N s [ 00140.03 00,0240, 413
NaHCO, pddition |~ —%— = T
Ve 0.31 0,62
Nitrogen avail- 1’1:'{'_“?.h, O AZHL !}F 'E]'.]-“i{}._{]%
ability e 13.02% |93
Phosphoms avail- | n°$s,, | 0144003 [0,24H).03
ability s 4.34¢ 744+

Note: * -y e

That means. that phosphorus deprivation o lesser extent ihan nitrogen deprivation inhibited culiure
prowtly but o greater extent stimulated carolenogenesis: and therefore phosphoms deprivation can be considered
io be promising method for carotenogenesis induction in single-stage 1. safing culiure,

1. Macror H.TT Mop{oaoris, CReTeMATHER, 30000, reorpafuecioe pacapoctpaneHue poxa Dunaliclla
Teod, # NEPCNCKTHBRL €10 NPAKTHMECEDID Henonbioeann, — Knes: Have, ayvssa: 1973 - 244 ¢

2. Arpanverrosa JLO- YVrescera OM, Crarucraemi smeromn 8 Glonoril: niopyuasmg wm syiie - X Buo-so
HHY 2007 - 236 ¢

3. Komapucras B, Awroncuwo CIL. Pyaace AH. Kymermsaposarne Dunaliclla saling Teod. npan cy-
DONTHMA TBHEE FOHUCHTPRALNIN 375073 0 (HOC{opa it HORIOHEHIN HX 03 CPeam / Anbronorus. — 2000, — T 20, Ne
1=, 42-33,

THE INTERACTIONS OF LEAD AND SALICYLIC ACID ON GROWTH AND AMOUNTS OF CHLO-
ROPHYLL IN ROOT AND SHOOT OF TWO CULTIVARS OF BRASSICA NAPUSN L. UNDER HYDRO-
PONIC CULTURE
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Lead 15 a danger heavy metal, which plotted the environment Toxicity of lead on plant cansed inhibition
of moot growth and the amount of chlorophyl (Mathe-Gaspar, 20021 Tt hias been proposed that sabicylic acid acts

as an endogenous signal molecule responsible for indvsing abiotic stress tolernce i plants (Gunes. 2007 ) In ths
research the effect of Temd poison on some parameters of growth and amount of chlorophyll on 20 day old scedlings
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