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Abstract

Cotyledons dissected from 5-day-old etiolated cucumber seedlings were
incubated in solutions on AMO-1618 **, B-Nine, CCC and Phosfon D for
48 h in light. In some tests the retardants were applied in mixed solutions
with GA; or BAP. IAA oxidase was extracted and purified by means of
molecular sieving through a bed of Sephadex G-25.

The retardants inhibited chlorophyll synthesis by 50 % or more, and had
essentially no effect on IAA oxidase activity per cotyledon basis. GA; and
BAP also had no effect on enzyme activity in spite of a fact that the
compounds stimulated growth of the cotyledons. The crude enzyme extract
from B-Nine treated cotyledons showed lower IAA oxidase activity in com-
parison with the water treated control, the effect being due to a longer
lag-phase preceding the initiation of IAA oxidation. KNO; strikingly
stimulated expansional growth of the cotyledons, the effect being correlated
with the accelerated chlorophyll accumulation. KNO; had no effect on TAA
oxidase activity per cotyledon and decreased it per gram fr wt.

It is concluded that [1] the growth rate of cucumber cotyledons is not cor-
related with IAA oxidase activity, and [2] the growth retarding compounds do
not affect TAA oxidase system is this tissue.

* This paper was presented at International Conference on Natural Plant
Growth Substances held at Liblice, Tschechoslovakia, Sept. 11—15, 1972.

*+ Abbreviations: AMO-1618, 4-hydroxyl-5-isopropyl-2-methylphenyl trimethyl-
ammonium chloride, 1-piperidine carboxylate; B-9 or B-Nine, N,N-dimenthylamino-
succinamic acid; CCC, (2-chloroethyl) trimethylammonium chloride; Phosfon D, tri-
butyl-2,4-dichlorobenzylphosphonium chloride; BAP, NS-benzylaminopurine; GAj,
gibberellic acid; IAA-O, IAA oxidase.
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INTRODUCTION

Growth retarding compounds AMO-1618, B-Nine, CCC and Phosfon D
have been reported to enhance IAA oxidase activity in etiolated 4-day-
-old cucumber seedlings (Halevy 1963). The effect was inversely pro-
portional to the inhibition of growth in the case of AMO-1618 treated
seedlings, and it was mutually antagonized by GA;. Halevy (1963) has
concluded that the retardants exert their effect on plant growth by
interacting with the gibberellin on auxin catabolism: GA, increases the
level of endogenous auxins whereas growth retardants decrease it.

AMO-1618 and CCC strikingly enhanced IAA oxidase activity in
coleoptiles and primary leaves of etiolated barley seedling (Gaspar
and Lacoppe 1968). AMO-1618 stimulated IAA-O activity in roots
of lentil seedlings (Lacoppe and Gaspar 1968). In both plants the
enhancement of IAA oxidase activity was inversely proportional to the
inhibition of growth, and it has been suggested that AMO-1618 and CCC
may retard growth wvia accelerated auxin catabolism.

The data quoted above relate to some reports that a decrease in
diffusible auxin follows the CCC treatment in pea (Kuraishi and
Muir 1969) and wheat (Norris 1966; Shcherbakov 1969), and
that growth inhibitions brought about by CCC and B-Nine can be re-
versed by exogenous auxin (Knypl 1964; Cleland 1965; Sebanek
and Hradilik 1969). However, a reduced content of IAA in plants
treated with growth retardants might follow the inhibited auxin synthesis
rather that the accelerated auxin catabolism.

According to Knypl and Rennert (1967a,b) CCC and Phosfon D
had essentially no effect on IAA oxidase system in vigorously growing
cucumber hypocotyl sections when the enzyme activity was calculated per
unit of original fr wt instead of the final one. Comparative studies with
GAj; and kinetin revealed that the growth rate of the hypocotyl sections
was not directly correlated with the activity of IAA oxidase. Knypl
and Rennert (1967) concluded that increased IAA-O activity, expressed
per unit of final fresh or dry matter, followed the decreased growth
rate, at least as far as cucumber hypocotyl tissue was concerned.

The retardants at concentrations little affecting growth of detached
cucumber cotyledons, inhibit chlorophyll and protein synthesis in the
tissue (Knypl 1969, 1971). The cotyledons seemed, thus, to be a good
object for the re-investigation of the effects of plant growth retarding
compounds on [AA oxidase system.
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MATERIAL AND METHODS

Plant material

Cotyledons dissected from 5-day-old cucumber seedlings, Cucumis
sativus L. cv. Delicatess, that had been grown in the dark at 25° C were
used throughout the study. The cotyledons were placed in 10-cm Petri
shales lined with 2 discs of Whatman No. 2 blotting paper wetted with
5 ml portions of test solutions supplemented with penicillin G, 100 mg
1!, as antiseptic. The cotyledons were grown in permanent light of
1,400 1x intensity at the tissue level at 25° C. After 48 h the cotyledons
were picked up, washed, blotted and used for assays.

Other details concerning growth of the plants and handling of the
cotyledons have already been published (Kny pl 1971, 1973a).

Crude TAA oxidase extracts

Method A: 10 to 20 cotyledons were ground in a pre-chilled porcelain
mortar with a pestle and quartz sand in ice-cold 0.05 M phosphate
buffer, pH 7.5, supplemented with 0.8 M KCl. Ten ml buffer was used
per g fr wt. The brei was stirred in an ice-bath for 10 min and centrifug-
ed at 18 000g for 20 min in a refrigerated centrifuge K-24 (H. Janetzki).
The supernatant was filtered through cotton wool to remove conta-
minating fluffy layer, and either diluted for the IAA-O assay by a colori-
metric method or applied to a column of Sephadex G-25.

Method B: In some tests IAA-O activity was determined mano-
metrically. In those tests IAA oxidase was extracted in 0.1 M Na-pho-
sphate buffer, pH 6.1, without KCI; other details were the same as in
the Method A.

Gel filtration

Dry Sephadex G-25 (fine) was allowed to swell for one day in several
changes of 0.1 M Na-phosphate buffer, pH 6.1. Columns with an inner
diameter of 3 cm were filled up with the gel (bed volume approximately
of 150 ml; V, 48—50 ml), and washed with 250 ml of the buffer. 4-ml
aliquot of the crude enzyme extract was pipetted on to the top of the
bed, drained into the bed and eluted with 500 ml buffer. 5-ml fractions
were collected automatically. Agg), Asgy, protein content and IAA-O
activity were determined in each fraction.

Manometric assay of IAA oxidase activity

Enzyme activity assay was carried out according to Stutz (1957) in
a Warburg apparatus. 1.0 ml of 0.2 M Na-phospate buffer, pH 6.1, contain-
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ing 3 umoles of MnCl, and 3 umoles of 2,4-dichlorophenol was poured
into the main vessel of each 15-ml flasks, followed by 1.0 ml of crude
enzyme extract. 30 umoles of TAA in a volume of 1.0 ml was poured
into a side-arm. 0.2 ml of 15° KOH and a strip of blotting paper were
placed in the centre cup. After 15 min equilibration at 25° C, TAA was
tipped from the side-arm and oxygen uptake recorded each 10 min.
for 60 min.

Colorimetric assay of IAA oxidase activity

The assay was carried out according to Goldacre et al. (1963).
9 ml of 0.066 M phosphate buffer, pH 6.1, supplemented with MnCl,
(10"*M) and 2,4-dichlorophenol (10*%M) was poured into each of 50-ml
bulb-flask wrapped in an alumina foil, followed by 1.0 ml of diluted
crude enzyme extract or eluate from Sephadex columns. The mixture
was shaken in a water bath (25°C; 90 osc. min-!). 1.5-ml aliquots were
sampled at 0 time and in 10 or 15 min intervals, and added to 3 ml of
Gordon’s and Weber’s reagent (1951). The reaction mixture was filtered
before measuring of Ajy, if protein precipitate was formed. Asy was
converted into ug remaining IAA using a calibration curve prepared
with known concentrations if TIAA (Fluka AG).

Chlorophyll a+b

Chlorophyll was extracted with 80 /o acetone and measured spectro-
photometrically (Bruinsma 1963).

Protein content

Protein was determined according to Lowry et al. (1951) using
bovine serum albumin as a reference standard. Protein from crude
enzyme extracts was precipitated with 5 9 (final concentration) of
ice-cold TCA and centrifuged. The precipitate was washed twice with
80 %6 and 96 9/s ethanol, and solubilized in 0.5 N NaOH. Protein from
whole cotyledons was extracted as previously described (Knypl 1971):
Total protein from 1 N NaOH extract was re-precipitated with 4 N TCA
and solubilized in 0.5 N NaOH.

RESULTS

1. Manometric assays of IAA oxidase activity in crude extracts

AMO-1618, CCC and Phosfon D when applied at concentrations
inhibitory for chlorophyll synthesis (Knypl 1969, 1971) had relatively
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little effect on growth of the cotyledons and had essentially no effect
on TAA oxidase activity in 2-day pre-treatment tests (Table 1).

Gibberellic acid and benzylaminopurine stimulated growth of the
cotyledons (Table 1). The both compounds had no significant effect on
TAA-O activity per one cotyledon basis.

Table 1

Activity of IAA oxidase in detached cucumber cotyledons greening for 48 h under the influence of
growth retardants applied alone or in combination with GA; or BAP!)

Treatment 2,*) M

Additional

compound, H,0 AMO-1618 B-Nine cee Phosfon D
M Control 2x10-3 | 10-2 2x10~2 255104

TAA oxidase activity, pl 02/20 min/50 mg fr wt

None 82.7 92.0 64.3 91.2 80.1

GA;, 107% 70.9 72.0 60.9 75.5 70.2

BAP, 10-° 80.0 78.4 100.6 99.3 88.3

TAA oxidase activity, pl O,/20 min/cotyledon

None ; 57.9 57.0 41.0 60.7 52.4

GA;, 107% | 62.3 543 51.8 62.1 543

BAP, 10-° 65.3 51.1 76.8 I 76.3 67.0

Fresh weight, mg/cotyledon

None | 35.0 31.0 31.9 333 32.7

GA;, 1074 ! 44.5 37.7 42.5 41.1 38.7

BAP, 10-° | 40.8 32.6 38.2 38.4 38.0

') TAA oxidase activity was determined manometrically in crude enzyme extracts.
?) Final concentrations of the compounds in mixed solutions are the same as in the sole ones.

3) L.S.D at p=0.01: 13.2 ul O, per 20 min per 50 mg fr wt, 8.6 ul O per 20 min per cotyledon, and 2.2 mg per
cotyledon.

IAA oxidase activity in the cotyledons treated with AMO-1618, CCC
or Phosfon D applied in combination with GA; was the same as in the
GAj-alone treated reference sample. Only in the GAj;+B-Nine treated
cotyledons the enzyme activity decreased in comparison with the both
GA3 and water treated controls.

BAP applied in combination with B-Nine or CCC significantly
enhanced TAA-O activity in comparison with the retardants alone or
water treated samples as well per unit of fr wt as per cotyledon basis
in the case of B-Nine, and per cotyledon in the case of CCC.

Those series of experiments seemd to indicate that of the compounds
tested B-Nine decreased TAA oxidase activity. When B-Nine was applied
at higher concentration of 0.02 M, then a difference in comparison with
the water treated control was more pronounced: Control consumed
about 80 ul Oy per 20 min per 50 mg fr wt (Fig. 1) whereas B-Nine
treated sample consumed only 33 ul Oy. Curves representing a kinetics



446 J. S. Knypl

120
"HzO
100 |- ®— B -NINE
/A~ ORIG.COTYL
v 80 /2
- P
2 eol 3
(=] s
'y ,/
i ’
§ P
* ool F
| | |
0 10 20 30 min 40

Fig. 1. Kinetics of IAA oxidation by crude IAA oxidase extracts of original
cotyledons and detached cotyledons grown for 48 h in light on filter paper wetted
with water or B-Nine (0.02 M).

of TAA oxidation clearly show that there is an initial lag-phase in auxin
oxidation by crude enzyme extracts from original etiolated cotyledons
and the B-Nine treated ones. Such a lag period is due to a presence of
low molecular, termostable inhibitors of IAA oxidase (cf. Hare 1964).

2. Colorimetric assay of TAA oxidase activity in purified
enzyme extracts

IAA oxidase can be purified from low molecular inhibitors by
several methods (Hare 1964). The simplest mean of purification of
crude enzyme extracts seems to be a technique of molecular sieving
through Sephadex G-25 bed (Gamburg 1966).

The cotyledons that had been grown for 48 h in light in solutions
of growth retarding compounds or KNO; were extracted according to
a method A, and passed through a column of Sephadex G-25. Table 2
presents the effects of the compounds on growth, protein content and
chlorophyll accumulation. KNOj (10-2 M) strikingly stimulated growth
and greening. AMO-1618 was the only one of the retardants that slightly
but significantly inhibited growth. CCC enhanced growth; Phosfon D
and B-Nine were not effective in this respect.

In spite of a little or none effect on growth, the retardants inhibited
chlorophyll synthesis (Table 2), the effects being comparable to those
ones reported earlier (Knypl 1969).

A typical elution profile from a column of Sephadex G-25 is presented
in Fig. 2. Protein was eluted in fractions No. 12 to 17 with a peak in
a fraction No. 14. All TAA oxidase activity was eluted in frations
No. 12-15 with a peak in a fraction No. 13. Low molecular UV absorbing
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Table 2

Effect of retardants and KNO; on growth, protein content and chlorophyll synthesis in detached
cucumber cotyledons grown for 48 h in light

Fr wt, mg/co- | Protein, pg/co- | Chickaphyl!
Treatment, M tyledon i tyledon a-b, pg/coty-
| | ledon

Water 35.9 i 926 | 40
AMO-1618, 10-* 31.8 | 910 ' 14
B-Nine, 1072 | 35.7 i 1,060 5 21
CCC, 10~2 | 39.3 | 935 i 17
Phosfon D, 2104 ; 35.3 ' 1,060 27
KNO;, 1072 i 58.0 [ 1,170 | 130
Original cotyledons 20.0 1,060 I 0
Detached cotyledons grown for 48 h . | |
in darkness | 28.6 ___i 825 | 0 -
L. S. D., p=0.0I ’ 2.1 I

100 4.1

compounds were eluted in fractions No. 20 to 35 with minor peaks in
fractions No. 24, and 29-30.

Elution profile of TAA oxidase and protein from cotyledons treated
with other compounds was similar to that one presented in Fig. 2.
Nevertheless, because six columns were used at once, the peaks from
three columns were shifted for one fraction, ie. the ITAA-O activity
peak occurred in a fraction No. 14 instead of a fraction No. 13 as shown
in Fig. 2.
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Fig. 2. Typical elution profile of IAA oxidase of greening cucumber cotyledons
from a column of Sephadex G-25. Enzyme was extracted from water treated

cotyledons, greening for 48 h. 5 ml fractions were collected; enzyme activity is
expressed in mg IAA oxidazed for 20 min per ml eluate.
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Fig. 3. IAA oxidase activity in eluates from columns of Sephadex G-25. Detached
cucumber cotyledons were grown for 48 h in light on filter paper wetted with
water, AMO-1618 (10-3 M) or KNO3 (10-2 M). 4 ml aliquots of crude enzyme extracts
(Method A; gram fr wt per 10 ml) were applied to the columns and eluted with
phosphate buffer (0.1 M; pH 6.1). 5-ml fractions were collected; IAA oxidase
activity is expressed in mg oxidized IAA per 20 min per ml eluate.

The fractions No. 12-17 were pooled, IAA oxidase activity determined
and computed per 10 mg of fr wt or per cotyledon basis. As it can be
seen from the data of Table 3, IAA-O activity in the cotyledons
grown for 48 h in light on water wetted filter paper increased from
original 510 and 1,020 to 700 and 2,400 ug oxidized IAA per h per 10 mg
fr wt and per cotyledon basis, respectively. KNO; and all retardants
had no significant effect on the enzyme activity per cotyledon basis.
AMO-1618 and Phosfon D increased, and CCC and B-Nine decreased
enzyme activity per unit of fr wt; the differences were, however,
insignificant in comparison with the control (at p = 0.01). KNO; strik-
ingly decreased IAA-O activity per 10 mg fr wt, the effect being a con-
sequence of the stimulated growth of the cotyledons (cf. Table 2).

In Figure 3 IAA activity in each of the fractions 11-17 from
Sephadex G-25 columns is presented for HyO, AMO-1618 and KNO,
treated cotyledons. It is clearly seen that there is no significant dif-
ference between HyO and AMO-1618 grown cotyledons, and that KNO,
strikingly decreased enzyme activity. That is becaue 1 ml of the eluate
corresponds to a unit of final fr wt: Homogenates were made by grind-
ing 1 gram of the tissue per 10 ml of the buffer and 4 ml aliquots
were placed on the column. Since KNO; treated cotyledons were larger
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Table 3

Activity of IAA oxidase in detached cucumber cotyledons grown for 48 h in light under the influence
of growth retarddants or KNO;!

el M | pg oxidized TAAh~' | ng oxidized TAA h=*
per 10 mg fr wt per cotyledon
Water (Control) 700 2,430
AMO-1618, 10-° 760 2.440
B-Nine, 10~2 590 2,110
CCC, 102 580 2,270
Phosfon D, 210-% 800 2,800
KNO,, 10-2 460%) i 2,550
Original cotyledons®) 510%) | 1,020%

1) Enzyme extracts were purified by means of gel filtration through Sephadex G-25 beds; fractions No. 12-17 were
pooled and IAA oxidase activity determined colorimetrically.

2) The values are significantly different from the water treated control (p=0.01).

3) Original cotyledons were analysed immediately after dissecting from 5-day-old etiolated seedlings.

than the control ones (Table 3), 4-ml aliquot of the enzyme extract
corresponds to about 7 and 11 cotyledons for KNO; and water treated
samples, respectively.

DISCUSSION

Halevy (1963), Gaspar and Lacoppe (1968), Lacoppe and
Gaspar (1968) have shown that retardants stimulate IAA oxidase
activity, the effect being inversely proportional to the inhibition of the
growth rate of cucumber, barley and lentil seedlings. The data were
interpreted as indicating that the phenomenon of decreased growth might
be caused by accelerated auxin catabolism by the growth retarding
compounds. Such a suggestion implies that there exists a strict inverse
correlation between the growth rate and the activity of IAA oxidase in
plants. However, it is not the case (cf. a review by Hare 1964).

Katsumi et al. (1967) have found that helminthosporol like GA,
decreased IAA oxidase activity in cucumber seedlings per unit of fr wt
of the hypocotyl tissue, but had no effect on the enzyme activity per
the whole cucumber seedling. Moreover, IAA-O activity in cucumber
was decreased not only by GAj; but also by TAA (Katsumi and
Sano 1968). The results was interpreted as being a consequence of the
accelerated growth, induced by GAj or IAA.

Detached, greening cucumber cotyledons were chosen for this study
because growth retarding compounds little affect growth of the tissue.
In the same time the object is sensitive to the action of retardants in
that sense that RNA, protein and chlorophyll synthesis is effectively
arrested (Knypl 1969, 1971). Moreover, recent studies have revealed
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that AMO-1618 and Phosfon D strikingly inhibit activity of nitrate
reductase in the KNO; induced cotyledons, whereas B-Nine per se
induces de nowvo synthesis of nitrate reductase (Knypl 1963a,b).

This study revealed that none of the growth retarding compounds
increased TAA-O activity per whole cotyledon basis when purified
enzyme extracts were used for analyses. Although KNO,; strikingly
accelerated growth of the cotyledons, it had no effect on the enzyme
activity per cotyledon basis. In the same time it strikingly decreased
TAA oxidase activity per unit of final fresh weight. It is no doubt that
the decrease of enzyme activity follows the accelerated growth: Absolute
enzyme activity in the water and KNO; treated samples, grown for
48 h in light, is the same (Table 3). This activity is more “diluted” in the
KNGO, treated cotyledons weighing 58 mg than in the control ones
weighing 36 mg.

IAA oxidase activity in the cucumber cotyledons is not correlated
with the growth rate. Basing on the results of the experiments reported
here it can be concluded that growth retarding compounds do not
primarily affect the activity of IAA oxidase in vivo (cf. Knypl and
Rennert 1967a,b).

Acknowledgments.

I wish to thank Miss Teresa Terejko for a skillful technical assistance.
Some compounds used in this study have been kindly supplied by Calbiochem
International (AMO-1618); Fluka AG, Basel (IAA); Industrial Chemical and Dye
Co., Inc,, New York (Phosfon D); K and K Laboratories, Inc.,, Plainview (B-Nine).

REFERENCES

Bruinsma, J., 1963. The quantitative analysis of chlorophyll a and b in plant
extracts. Photochem. Photobiol. 2: 241249,

Cleland, R., 1965. Evidence on the site of action of growth retardants. Plant
Cell Physiol. 6: T—15.

Gamburg, K. Z.,, 1966. Assay of IAA oxidase activity and of its inhibitor. In Yu.
V. Rakitin (ed.) Methods of analysis of growth regulators and herbicides. Izd.
Nauka, Moskva, pp. 57—®66.

Gaspar, T,and J. Lacoppe, 1968. The effect of CCC and Amo-1618 on growth,
catalase, peroxidase and indoleacetic acid oxidase activity in young barley
seedlings. Physiol. Plant. 21: 1104—1109.

Goldacre, P. L, AL W. Galston, and R. L. Weintraub, 1963. The effect
of substituted phenols on the activity of the indoleacetic acid oxidase of peas.
Arch. Biochem. Biophys. 43: 358—373.

Gordon, S. A, and R. F. Weber, 1951. Colorimetric estimation of indoleacetic
acid. Plant Physiol. 26: 192—195.

Halevy, A. H., 1963. Interaction of growth-retarding compounds and gibberellin
on indoleacetic acid oxidase and peroxidase of cucumber seedlings. Plant
Physiol. 38: 731—1737.



No effect of plant growth retarding compounds 451

Hare, R. C.,, 1964. Indoleacetic acid oxidase. Bot. Rev. 30: 125—165.

Katsumi, M., and H. Sano, 1968. Relationship of IAA-oxidase activity to
gibberellin- and IAA-induced elongation of light-grown cucumber seedlings.
Physiol. Plant. 21: 1348—1355.

Katsumi, M.,, S. Tamura, and A. Sakurai, 1967. TAA-oxidase activity in
light grown cucumber hypocotyls treated with helminthosporol. Planta (Berl.)
74: 97—100.

Knypl J. S, 1964. IAA- and coumarin-dependent reversal of the CCC-induced
retardation of growth. Curr. Sci. 33: 518—519.

Knypl J. S, 1969. Inhibition of chlorophyll synthesis by growth retardants and
coumarin, and its reversal by potassium. Nature (Lond.) 224: 1025—1026.
KnyplJ. S, 1971. Control of protein and RNA synthesis by AMO-1618 and other
growth retardants in cucumber cotyledons. Biochem. Physiol. Pflanzen 162:

127—141.

Knypl J. S, 1973, Effects of growth retarding compounds on chlorophyll accumu-
lation and nitrate reductase activity in nitrate-induced cucumber cotyledons.
Acta Soc. Bot. Pol., in press.

Knypl J. S, 1973b. Induction of nitrate reductase by succinic acid-2,2-dimethyl-
hydrazide in cucumber cotyledons. Z. Pflanzenphysiol.,, in press.

KnyplJ. S, and A. Rennert, 1967a. Growth inhibitors and the indole-3-acetic
acid oxidase contents of cucumber hypocotyl sections. Naturwissenschaften
54: 544.

Knypl J. S, and A. Rennert, 1967b. Growth and indole-3-acetic acid oxidase
in cucumber treated with coumarin, (2-chloroethyl)trimethylammonium chloride
and 2,4-dichlorobenzyltributylphosphonium chloride. Flora Abt. A (Jena) 158:
468—478.

Kuraishi S, and R. M. Muir, 1968. Mode of action of growth retarding
chemicals. Plant Physiol. 38: 19—24.

Lacoppe J, and T. Gaspar, 1968. Action du CCC et de 'Amo 1618 sur la
germination, la croissance et les activités AIA-oxydasique, peroxydasique,
catalasique in vitro et in wvivo de la racine de la Lentille. Planta (Berl) 80,
27—33.

Lowry O. H., N. J. Rosebrough, A, L. Farr, and R. J. Randall, 1951.
Protein measurement with the Folin phenol reagent. J. biol. Chem. 193: 265—275.

Norris, R. F.,, 1966. Effect of (2-chloroethyl)trimethylammonium chloride on the
level of endogenous indole compounds in wheat seedlings. Can. J. Bot. 44:
675—684.

Shcherbakov, V. A, 1969. Effect of chlorocholine chloride (CCC) on indoleacetic
acid and tryptophan contents in wheat plants. Dokl. Akad. Nauk BSSR 13:
66—68.

Stutz, R. E, 1957. The indole-3-acetic acid oxidase of Lupinus albus L. Plant
Physiol. 32: 31—39.

Sebéanek, J., and J. Hradilik, 1969. On the interaction of growth retardants
with TAA and kinetin. Biol. Plant. 11: 356—365.

Author’'s adress:

Doe. Dr. J. S. Knypl,

Department of Plant Physiology,
Institute of Physiology and Cytology
University of Lodz,

ul. Nowopotudniowa 12/16,

90-237 £6dz, Poland



452 J. S. Knypl

Brak wplywu retardantéw i stymulatoréw wzrostu na aktywnoléé oksydazy
kwasu indolilo-3-octowego w  zieleniejqcych liscieniach ogérka

Streszczenie

LiScienie, odciete od 5-dniowych etiolowanych siewek ogérka, hodowano przez
2 dni na $wietle w roztworach retardantéw wzrostu AMO-1618, B-9, CCC i Phosfo-
nu D; stosowano roéwniez GAj; benzyloaminopuryne i KNO; Aktywnod§é IAA
oksydazy oznaczano manometrycznie w nieoczyszezonych wyciggach enzymatycz-
nych, lub kolorymetrycznie po oczyszczeniu ekstraktéw na kolumnach z Zelem
Sephadex G-25.

Retardanty — slabo wplywajgc na wzrost, silnie zahamowaly synteze chlorofilu.
Aktywno$¢ TAA oksydazy, w przeliczeniu na jeden lifciefi, nie ulegla istotnym
zmianom w poréwnaniu do kontroli, hodowane] w wodzie destylowanej. GA; i BAP
rowniez nie zmienily aktywnosci enzymu, chociaz pobudzily wzrost liscieni. Nie-
oczyszczone ekstrakty z liScieni hodowanych w roztworze B-9 wykazujg stabsza
aktywno§é TAA oksydazy; jest to spowodowane wystepowaniem inhibitoréw, po-
wodujgcych lag-faze w procesie utleniania TAA.

KNO; silnie stymuluje wzrost liScieni i synteze chlorofilu; mimo to KNO; nie
wplywa na aktywno$é IAA oksydazy w przeliczeniu na liScief, chociaz obniza
aktywno$¢ enzymu w przeliczeniu na jednostke $wiezej masy tkanki.

Wnioskuje sie, iz [1] aktywnoéé oksydazy kwasu indolilo-3-octowego nie jest
skorelowana z szybko$cia wzrostu li§cieni, oraz [2] retardanty wzrostu nie wply-
waja bezposrednio na aktywnos¢ IAA oksydazy, a tym samym ich hamujgcego
wplywu na wzrost nie mozna tlumaczyé przy$pieszeniem katabolizmu auksyn.

Zaktad Fizjologii Roélin
Instytutu Fizjologii i Cytologii
Uniwersytetu f.odzkiego
90-237 Lo6dz
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