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Abstract

Bean plant seedlings grown in water culture were treated for 5 days either
with NaCl or with 7-times concentrated nutrient solution (diminished water
potential by 3-10° hPa in both cases). Control and stressed plants were
treated for 24 hrs with zeatin and GA,;. NaCl-stress reduced distinctly ion
absorption rate (K, Ca and P). Zeatin and GA; promoted potassium uptake,
but only in NaCl-treated plants. These hormones diminished Na-accumula-
tion in metabolically active organs but increased P- and Ca-content. In plants
grown under both kind of stresses zeatin and GA; partially reestablished
the ratio of the main mono- to divalent cations, which increased in the
leaves and apical part of the stressed plants. ABA introduced into the
nutrient solution caused inhibition of the ion uptake (K, Ca, Mg and P),
similar to that caused by NaCl-stress. The above reported results seem
to confirm the supposition, that hormones act as an important factor
contributing to regulation of both uptake and distribution of ions. In this
way growth substances may also participate in the regulation of transport
of various substances (among others — assimilates) in the whole plant.

INTRODUCTION

Environmental stresses drastically change the hormonal balance in
plants (see L evitt’s review, 1972). This may be the reason, why GA;
and cytokinins counteract in many respects the negative effect of salt
stress (see discussion of Starck, Karwowska, 1978).

In some of our experiments the negative effect of salt stresses in
bean plants (like retardation of growth, inhibition of photosynthesis and
translocation of assimilates) were partially counteracted by GA; and/or
zeatin (Starcket al, 1975; Starck, Karwowska, 1977, 1978).
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Results of other experiments suggest, that hormones play a regulatory
role in selective ion uptake and distribution in plants (review of Ani-
simov, 1975; van Steveninck, 1976; and others), affecting mem-
brane properties and in consequence transport of various substances
like assimilates.

Most experiments concerning the effect of hormones on ion absorption
were done on fragments of plants (leaf disks, excised roots, hypocotyis),
but only few were performed with whole plants. These experiments
suggest an effect of cytokinins GA3 and ABA on the uptake and
transport of particular ions, but the results, often contradictory,
depended markedly on the external conditions during experiments con-
cerning the effect of ABA on ion transport as in investigations reported
by Pitman et al. (1974). )

In our previous experiments with NaCl-stressed bean plants, a drastic
reduction of the K* content and accumulation of Na* were observed in
roots and stem of stressed plants, but there was an almost stable level
of both ions in their leaves and apical part (Starck et al, 1975)
accompanied by strong retardation of growth and rate of photosynthesis,
(Starck, Karwowska, 1978). Growth of roots was much less
affected than that of shoot. This suggests, that disturbances of hormone
metabolism in roots, and/or their transport to the aerial part are the main
cause of changes in leaf growth, photosynthesis and translocation.

Reduction in the rate of photosynthesis was observed also in plants
treated with ABA and in plants grown on 7-times concentrated nutrient
solution, but in contrast to the NaCl-series root and blade growth in
these plants were most seriously retarded contrary to the apical part
with young, expanded leaves.

In spite of the various effects of both kinds of stress on the growth
of particular organs, in some cases GA3 and even more cytokinins partial-
ly reversed the negative effect of NaCl and of 7-times concentrated
nutrient solution. This may have been due to changes in ion uptake and
transport. Thus, it seemed useful to follow our earlier studies concerning
the comparison of the effects of ABA treatment, NaCl-stress and effect
of 7-times concentrated nutrient solution on ion absorption and distribu-
tion in bean plants treated with GA3 and zeatin.

MATERIAL AND METHODS

Experiments were done on bean plant seedlings, grown in greenhouse
in water culture, in a manner similar as in previous experiments. Seed-
lings had primary leaves fully expanded and a very small, first trifoliate
leaf. In expt. I the plants were treated with NaCl for 5 days (4 g NaCl
per 1 1), added in 2 g portion on two successive days, diminishing the
water potential of the nutrient solution by about 3.0-10% hPa.
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In expt. II plants were grown for 5 days on 7-times concentrated
nutrient solution (7 X NS), with diminished water potential also by
about 3.0-10* hPa. Some control and stressed plants were treated with
hormones 4 days after the beginning of stress treatment: GAg (3-10—4 M)
as a spray on the primary leaves and zeatin or ABA introduced into the
nutrient solution in concentration of 5-107*M and 1073 M respectively.

In both experiments the plants were harvested twice: on the day
when plants were transferred into stress conditions and 5 days later.
After collection the-plant were separated into: blades, apical parts with
expanded first trifoliate leaf, stem and roots. Fresh and dry matter of
organs were estimated. Dry matter was ashed at 450°C, dissolved in
2 percent HC] and the content of K, Na, Ca in expt. I and K, Ca, Mg —
in expt. II were estimated by means of an atomic absorption spectromec-
ter. Phosphorus content was estimated by the colorimetric method.

The rate of ion absorption was calculated per plant and- day as well
as per dry matter increment of roots per one day, accordmg to the
formula of White (1973):

logeRz—logeR, M,—M,

R Rl tz_tl

where: AR = absorption rate. Ry and Rp are successive root dry matter
(g), My and M, — successive amount of ions (mg), ts—t; = 5-day period.

Transport of ions to the shoot was calculated as the amount of each
ion in the aerial part, expressed as percentage of ion amount in the
whole plant.

Some differences between particular series were subjected to statistic-
al analysis according to Student’s t test.

In both experiments all figures represent averages of three replica-
tions each including three plants, so the data in the tables and figures
represent 9 plants.

RESULTS AND DISCUSSION

Dry matter accumulation

The comparison of plant dry matter in both experiments is illustrated
in Table 1 and Fig. 1. In the 5-day period of investigation plants of
expt. II grew at a higher rate and responded more readily to ABA
treatment (Table 1).

In expt. I NaCl did not affect growth significantly. Ne1ther was in
the expt. II (stress induced by 7-times concentrated nutrient solution)
growth of plants significantly affected (Table 1).

Both kinds of stresses affected slightly the pattern of dry matter
distribution (Fig. 1). In the NaCl-series the growth of the apical part
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Table 1

EffectofS-day;n'essoondiﬁonsand 1-day effect of hormone
treatment on dry matter of bean plants

. Dry matter |
Plant series
t. I Expt.
5 Exp! [ pt. Il ‘
mg % | mg | %
“o” 432 100 572 b . 100
Control +GA; 428 99 501 ab . 88
+Z 366 85 482 a 84
+ABA 417 97 427 a 75
arirOXT, 378 88 510 ab 89
Stressed plants +GAs 383 89 469 a 82
+Z 374 87 434 a 76
LSD p=0.05 101 e 87 —t
Increment of dry matter of control I
plants in 5 days (mg) 164 61 | 303 113 -

*0" — control: in normal nutrient solution

GA, — gibberellic acid

Z  —zeatin

ABA — abscisic acid

Expt. I — NaCl-stress

Expt. Il — plants treated with 7 times concentrated nutrient solution (7 X NS)

(with expanded trifoliate leaf) was seriously inhibited in contrast to the
7XNS-series, where even some stimulation of young leaf development
was observed as compared with blades and roots. Generally speaking,
growth retardation of particular organs was much more uniform in the
7XNS-series than in NaCl-stress.

Expt | Expt Il
N.S.+NaCl

<} blades <:] apical part -‘ﬂg roots

<[] peticle <] stem numbers - mg of dry matter

Fig. 1. Effect of stresses on dry matter distribution in plants. Total dry matier
of the whole plant assumed as 100 per cent



Phytohormones and ions in bean 115

A similar but greater disproportion between retardation of apical
part growth and very low inhibition of root growth was reported in
plants treated with higher concentration of NaCl, diminishing the water
potential of the nutrient solution by 4.5 . 10% hPa (Starck, Karwo w-
sk a, 1978).

Hormones did not affect significantly growth in expt. I whereas in
expt. II ABA and zeatin treatment significantly retarded growth
(Table 1).

A dwarfing influence of zeatin was reported also by Benzioni et
al. (1974) in tabacco plants.

Rate of ion absorption

Net absorption rate of the particular ions is presented as the dif-
ference in the total increase of the amount of the particular ion over
a 5-day period. It allowed to calculate net absorption per one day by
the whole plant or the absorption rate (AR) in respect to root dry matter
increment (Table 2).

In the expt. I NaCl-stress reduced absorption of all the examined
ions, by about one half except Na, which was taken up in 8-times higher
amount.

Soloviev (1969) and other authors described similar facts and
suggested, that the main cause of NaCl-induced growth inhibition is
the difficulty i K uptake due to competition with Na.

Control plants examined in expt. II absorbed about a two times
higher amount of ions than in expt. I in spite of the similar size of
roots (see Table 2 and Fig. 1). This was probably connected with a higher
rate of plant growth (Table 1) owing to better weather conditions in
the last 5 days.

A higher concentration of ions in the nutrient solution increased only
the rate of K-absorption, but reduced that of Ca and Mg.

The hormones examined exerted a differentiated influence upon ion
absorption. ABA retarded absorption of all examined ions in both
experiments (Table 2). Inhibition of K-ion absorption as well as
phosphate uptake by ABA was also reported by Shaner et al
(1975) in maize roots and by Reed and Bonner (1974) in Avena
coleoptile in contrast to the results of Cram, Pitman (1972) who
reported, that the total uptake of K and Cl in intact, barley seedlings
was not affected by this hormone.

In control plants of expt. I zeatin depressed the K and P and less
the Ca absorption rate. The effect of this hormone in expt. II was much
lower.



Table 2

Absorption of ions calculated as absorpuon rate (AR) and 1bsorpllon per one plant (in mg per day) (dat.a calculated from §- da.y perlod)

i Expt. I | Expt. II - |

Plant ]: i . mg_ | | bsorbtion/bi ,..','"‘5__ |l
treatments | AR absorption/plant day ; AR | absorption/plant day |
T S A B Y T K TG |

g R e e g e e el

e | 230 | 11°7:-29 | 43 | 257 ‘ 002 | 033 | 047 | 417 | 626 | 419 420 063 | 042

Control +GA, | 221 | 07 | 33 | 77 | 246 | 008 : 036 | 085 | 529 | 506 ‘ 362 | 470 045 | 032 |
Z D120 | LDl 2200 25 ) 135 | 042 | 025 | 028 | 429 | 589 | 414 | 378 043 | 030

+ABA o 177 | 07 | 25 | 32 | 197 i 007 | 028 | 036 | 368 | 4.23 ! 244 | 304 | 035 | 020 |

“o" | 124 | 85 | 14 | 18 | 138 ‘ 0.95 f! 015 | 020 | 499 | 574 | 381 | 448 | 047 | 034 |

Stressed  +GAs | 204 68 | 1.8 | 14 204 | 068 | 018 | 014 | 410 = 436 | 285 348 037 @ 024
| plants  +Z | 16.1 9.2 10 | — | 161 | 092 | 010 | — | 410 | 494 | 295 | 340 | 041 | 024 |

“0" — without hormones
AR — absorption rate per day in pwg/mg of roots dry matter increment
Control — plants grown in normal nutrient solution
Stress conditions: exp. 1: NaCl treatment
expt. 11: 7-times concentrated nutrient solution
Duration of: stress conditions — 5 days
hormone effect — 1 day

911
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In expt. I in control plants GAj did not affect the K-absorption rate
in contrast to stimulation of P and Ca uptake (Table 2). In expt. II
GA; stimulated K-absorption in contrast of Ca and Mg.

In NaCl-stresses plants (expt. I) zeatin stimulated the absorption rate
(AR) of potassium; GAj enchanced even more the AR of K simul-
taneously with inhibition of Na absorption, causing an increase of the
ratio of absorption rate of K to absorption rate of Na from 1.46 (in
NaCl-series) to 3.00 (in NaCl+ GAj plants) (Table 2).

In expt. II, in plants stressed with 7-times concentrated nutrient
solution both zeatin and GAj; decreased slightly the absorption rate of
all ions examined. Similar observations concerning K were described by
van Steveninck (1976) and Benzionni et al. (1974), Ri-
chards (1978) reported that BAP depressed calcium absorption, but
stimulated that of potassium in peach seedlings. In Abutalybov's
et al. investigations (1975) with pumpkin, cytokinins stimulated Na, P,
Ca and K absorption. In Oi-Lim-Lau’s (1975) experiments kinetin
increased Ca uptake.

A similar observation of increased K-uptake in pea seedlings was
reported by Luttge et al. (1968), but in this experiment both the
duration of GAj application and the age of the seedlings treated, affected
the magnitude of the effect observed.

Pitman (1974) did not observe any effect of GAs in a broad con-
centration range (1078 to 10~3 M) on the accumulation of Rb in barley
plants. Such widely controversial results seem to depend on the external
conditions (mainly nutrient balance) and on the physiological stage of
the plants examined, as reported by van Steveninck (1976), but
most of these experiments were carried out on some fragments of
plants, where elimination of organ interactions may have modified the
processes, at least because of elimination of hormone exchange between
shoot and root.

Distribution and content of ions

Stress conditions affected not only absorption but also distribution
of ions in the whole plants (Fig. 2, Table 3).

In expt. I (Fig. 3) a high depression of K-content in the roots and
stem of stressed plants was observed. This content was, however, much
above the deficient level, observed by Starck et al. (1975) in experi-
ments where plants were treated with higher dose of NaCl

In contrast to the roots and stem the K content in the petioles and
blades was even slightly higher in NaCl-stressed than in control bean
plants (Fig. 2) preventing K-deficit in the metabolically active organs:
the apical part with expanding leaf and blades. A slightly higher export
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Table 3

The share of Gahoot in the ion amount of the whole plant (in per cent)

Plant series Expt. I (NaCl-stress) a YE;;t-s‘gss)
treatments e . . e
K ' Na| Cal| P | K'| Ca | Mg
' | | | .
" 172!71:753-64571"89ff84
Control +GA; | 73 | 68 | 8 | 65 | 73 | 89 | 85
. +Z ;69‘65532;62 68 | 8 | 79
= +ABA |69 | 60 | 85 | 61 | 69 | 87 | 86
“0” ! 79 | 38 | 8 57| 7 | 86 | 86 |
Stressed plants +GA; | 81 | 33 | 87 | 61 | 73 | 83 | 87
+z 80 | 49 88 59 |15 85 88 |

“0" — without hormones
+Z — with zeatin

of K from root to shoot (Table 3) in stressed plants might be connected
with accumulation of ABA. According to the suggestion of Pitman
et al. (1974) ABA stimulates ion transport to the shoot. However, exo-
genously applied ABA did not stimulate export of K from root to shoot.
Treatment of plants with GAjs or zeatin increased the K content in the
stem of salinized plants (Table 4).

Table 4

The effect of GA; and zeatin on the content of ions in NaCl-stressed bean plants
(expressed as percentage, taking as 100%, the content of these ions in plants without
hormone treatment) (expt. 1)

K 5 Na : Ca P
Plant organs |+ Rl e - e
+GA; | +Z | +GA; ! i ‘rZ ' +GA3 I +Z +GA3 ] +Z
| iz | iy | | 2gur) bat |
Blades | 98 104 62 @ T 95 | 98 | 84 77

Petioles 87. | 104 | 33 | 124 98 | 88 | 75 | 8

| Apical part | 104 | 96 | 26 | 31 | 126 | 110 | 181 | 171 |
Stem | 161 | 137 | 88 .|, 147 | 874 .79 | 132 .| 127 |
! Roots [ 107 107 @ 96 87 | 108 96 97 88 |

+ Z — with zeatin

In the NaCl-series calcium seems to be exported also in relatively
higher proportion from the roots of stressed plants than in control plants
(Table 3). Uptake of Ca was however so strongly reduced that a small
decrease of Ca-content was observed in all organs of the stressed plants
except blades (Fig. 2). Exogenously applied ABA increased Ca transport
to the aerial part (Table 3) in a similar proprtions as it was observed in
NaCl-series. Zeatin and GA; increased Ca content in the apical part
of NaCl stressed plants.
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The P-content was relatively stable in the particular series; lower
concentration was found only in the apical part of the NaCl-series
(Fig. 2) growth of which was seriously reduced (Fig. 1). Both zeatin and
GAj increased P-content in the apical part and stem (Table 4). This
might have been connected with growth stimulation (of that part)
caused by the applied hormones (data not presented). '

Sodium absorbed in a high amount in the NaCl-series (see Table 2)
was exported to the shoot in a relatively low amount (Table 3); the
Na-content in the roots increased in the NaCl-series about 6 times
(Fig. 2). Also the stem and petiole accumulated Na, preventing its
migration to blades and apical part (Fig. 2). In the NaCl-series export
of Na from the roots was stimulated in zeatin-treated plants (Table 3),
but in the shoot Na accumulated in the stem and petioles preventing
Na-migration to the apical part and blades (Table 4); in the NaCl-series
GA3 reduced slightly transport of Na to the shoot (Table 3) and decreased
its content in the whole shoot.

In expt. II the higher concentration of ions in 7 times concentrated
nutrient solution (7XNS) did not correlate with their content in the
plants. The content of Ca, in the apical part and Mg in the stem was
lower than that in the control plants (Fig. 2). Potassium was accumulated
in a higher amount only in the tissue of petioles, stem and roots. This
confirms observations of many authors (reviewed by Pitman, 1971
and van Steveninck, 1976), that K content in the tissue is nearly
independent over a wide range of the external concentrations.

Growth substances in expt. II did not affect export of ions from
the roots (Table 3). The changes in the content of ions in the hormone-
-treated control plants were not significant (data not presented); both
GA; and zeatin in most organ increassed K-content, but decreased that
of Ca. The same was true in the 7XNS-series in most organs except
blades (data not presented).

Sanka (1975) observed both stimulation and inhibition of K absorp-
tion by decapitated sunflower seedlings in dependence on kinetin con-
centration used.

All the described modification of ion-distribution in stressed plants
treated with GA; and zeatin, are closely connected with the well known
facts, indicating elimination of some negative effects of stresses by
hormones (see Levitt, 1972 and others). Benzioni et al. (1974)
observed reduced Na transport from root to shoot in stressed tobacco
plants treated with kinetin but only in short-term experiments. Ilan
(1971) reported the increase of K and decrease of Na content as effect
of kinetin treatments however in isolated cotyledons of sunflowers. All
the above mentioned changes in ion content affected also the K/Ca
ratio.
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In NaCl-stressed bean plants the lowest and most stable was the
K/Ca ratio in the blades (Fig. 3). In the control plants the highest K/Ca
ratio was reported in the roots, with some tendency to its decrease in
the NaCl-series. Stress slightly decreased it in the stem; zeatin and
GAj3; caused reestablishment or even overpassing of the K/Ca ratio
found in the stem of control plants. An increase of the K/Ca ratio as
effect of NaCl-stress was pronounced in the apical part and peticles
(Fig. 3). GA3 diminished it in stressed plants whereas zeatin had no
effect or increased it. In the 7 X NS-series the K/Ca ratio increased in
all organs, except blades mainly owing to a decrease of Ca content and
low increase of that of K. GAj and even more zeatin, reduced the
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K/Ca ratio in many cases to the level established in the control plants
(Fig. 3).

ABA in expt. II, in contrast to expt. I, affected also the K/Ca ratio
in the apical part, stem and roots in a manner similar to stress con-
ditions. This again confirms the results of Pitman’s et al. (1974)
indicating, that the reaction of plants to ABA treatment depends in
a great extent on the conditions prevailing in the experimental period
(temperature, light and other factors).

]

CONCLUDING REMARKS

The function of hormones in ion absorption and distribution was
studied in the presented experiments with stressed plants treated exo-
genously with growth substances. In these conditions their effect is
revealed very distinctly since stress diminishes the level of cytokinins
and gibberellins in contrast to ABA.

All the above reported data seem to confirm the supposition that
growth substances act as an important factor of endogenous regulation
of uptake and distribution of ions. On the other hand some investiga-
tions suggest, that ions affect hormone translocation or the expression
of their effect (Green, Muir, 1978; Stuart, Russel, 1978; Nells,
1977). Cytokinins and ABA, as suggested by Collins and Kerrigan
(1974), fulfil an important role functioning as a feed-back control in
root-shoot ion as well as water relations.

Stress caused by NaCl-treatment or by the 7-times concentrated
nutrient solution reported in the present and previously published
experiments, inhibited most seriously processes in the shoot (photo-
synthesis and assimilates translocation (Starck et al. 1975; Starck,
Karwowska, 1977, 1978), but it affected roots in different degree.

In NaCl-stressed plants root growth was almost unaffected in spite
of most drastic changes in their ion content. On the contrary in plants
salinized with 7-times concentrated nutrient solution growth of roots
was strongly depressed but changes in ion content were much less.
Transport of assimilates to the roots was retarded almost in all cases.
The decrease of photosynthesis and assimilates translocation in plants
grown under both kind of stress conditions were partially reversed by
GA; and zeatin or kinetin (Starck, Karwowska, 1977, 1978).

The common effect of both stresses applied was an increase of the

) ) ; K+Na | Gy
ratio of monovalent jons to the Ca-ion, o o in expt, I and Ca N
expt. II. Zeatin and GA; reestablished partially this ratio to the level

found in the control plants.
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In the reported experiments the effect of hormones on ion absorption
was different in plants growing in optimal nutrient solution; ion uptake
was either unaffected by plant hormones or even partly inhibited. The
lack of effect of GA3 or cytokinins in stressed plants in some cases may
be caused by a high accumulation of ABA, antagonizing the IAA- and
GAs-enhanced ion uptake (Doérffling, 1973 after Levitt, 1977).

Inhibition of ion absorption by exogenously introduced ABA in the
reported experiments was very strong. Shaner et al. (1975) postulated,
that ABA inhibited ion uptake affecting specifically the ion-carrier
system.

A stimulating effect of GAs and zeatin on the uptake of some ions
and their distribution- was observed in plants growing under stress
conditions. In NaCl-treated plants both GAs; and zeatin reestablished
partially the ratio of K:Na estimated in control plants, especially in
metabolically active organs, by increasing K- and diminishing Na-absorp-
tion as well as preventing Na-translocation to young, intensively growing
organs. This confirms the suggestion of Soloviev (1967), that re-
sistance to salt stress depends on the plants ability to prevent high
accumulation of ions (Na or CI) in metabolically active organs. Gibbe-
relline and cytokinins, by a still unknown mechanism, may protect plants
against this accumulation. '

In recent years some experiments indicate that the role of growth
substances in regulation of ion uptake and distribution may be connected
with their effect on the membrane properties controlling the selectivity
of ions absorption, as van Steveninck (1976), and Starck, Kar-
wowska (1977) postulated. Neuman (1977) suggested, that the
“primary action” of GA-s is their effect on membranes and regulaticn
of ion absorption is a secondary effect. Hormones may participate in
hydrogen pump activation or may affect the carrier mechanism as well
as the activity of enzymes contributing to penetration through mem-
branes of some substances and ions. Changes in membrane permeabilily,
their selectivity or membrane potential differences influence selective
absorption of Na and K (Ilan, 1971; Neels, 1977). Monovalent ions,
especially Na, introduced into the nutrient solution in too high concentra-
tion, influence membrane permeability by their depolarisation and
dislodge Ca (Vyskrebienceva, Semenov, 1975), affecting
enzymes located in that membrane and contributing to transport of
sugars and other substances.

This hypothesis concerning changes in mebrane properties in stressed
plants may partially explain the great retardation of transport processes.
Retardation of assimilates translocation to the roots in salinized plants
enhanced inhibition of roots growth and in consequence decreased absorp-
tion of ions and biosynthesis of hormones, by the negative feed-back
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mechanism. This may increase the deficit (or unbalanced proportion) of
hormones in the whole plant. The latter act probably as an imporiant
factor contributing to regulation in ion balance and as a secondary
effect — hormones influence translocation of ions and of various sub-
stances as well as photosynthesis. '
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Wplyw fitohormonéw na absorpcje i dystrybucje jonow
w fasoli poddanej stresom solnym

Streszczenie

Siewki fasoli poddano dzialaniu stresow solnych (obniZzenie polencjalu wodnego
pozywki o ok. 3,0:10% hPa) w ciggu 5 dni, dodajagc do pozywki NaCl lub stosujac
7-krotnie zageszczong pozywke.

W ro$linach traktowanych NaCl obserwowano akumulacje Na oraz obnizenie
absorpeji K, Ca, P. RoSliny zasolone i opryskane GA, po 4-dniowym stresie sol-
nym, lub traktowane w tym samym czasie zeatyna (dodawang do pozywki), wyka-
zywaly zwiekszong absorpcje potasu, czego nie stwierdzono w roslinach kontrol-
nych. Oba hormony po 1 dobie obnizaly akumulacje Na w organach charaktery-
zujacych sie aktywnym metabolizmem.

U roslin zasolonych 7-krotnie stezona pozywka, podobnie jak w seriach roslin
iraktowanych NaCl, w liciach i wierzcholkowej czeSci pgdu obserwowano wzrost
stosunku K:Ca. U roé§lin zasolonych i traktowanych zeatyng lub GA; stosunek
ten po dobie dzialania hormonéw na ogél obnizal si¢ zmniejszajac dysproporcj¢
w zawartoéei tych jonoéw, obserwowane u roslin poddanych stresom. Rosliny trak-
iowane ABA (dodawanym do pozywki) wykazywaly znaczne i zréznicowane dla
poszezegdlnych jonéw obnizenie intensywnosci absorpeji: K, Ca, Mg 1 P.

Zachwianie réwnowagi pomiedzy zawartoscia poszczegélnych jondow w ko-
morkach moglo wplynaé na wlasciwo$ci membran i ich przepuszczalnos¢, a w kon-
sekwencji — na transport réinych substancji przez membrany. Tego typu zmiany
mogly posrednio spowodowaé¢ zahamowanie fotosyntezy i transportu asymilatow,
co obserwowano w poprzednich pracach. Zaburzenia te byly znacznie mniejsze
4 roélin zasolonych, a nastepnie traktowanych GA; lub zeaiyna.

Powy#sze wyniki zdaja sie potwierdza¢ przypuszczenie, Ze subsiancje wzrosio-
we stanowia wazny regulator, uczestniczacy w mechanizmie pobierania i dystry-
bucji jondw, a witornie — w procesie transportu asymilatéw.
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