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I t  was reported in a previous paper (KuT2{~EK 1964) that  high doses (10 -3 M 
and 10 -a M) of the indole thioglycoside glucobrassicin(S-~-D- 1- (glucopyranosyl)- 
-3-indoleacetothiohydroximyl:O-sulphate) occurring in the families Brassi- 
caceae (KuT),SEK, OPLI~TILOV~ 1964), l~esedaceae, Capparidaceae and Tovari- 
aceae (Sc~IRAUDOLF 1965) have an inhibitory effect on the growth of wheat 
and clover. On diluting glucobrassicin (GLUBR) considerably, the inhibition 
gradually passes over into growth stimulation. 

In the present communication the effect of GLUBR on segments of wheat 
coleoptiles is described, together with its effect on the curvature of pea epicotyl, 
in comparison with other auxins, indoleacetic acid (IAA) and indoleacetonitriie 
(IAN). Also the interreaction of GLUBR and kinetin was verified. 

GLUBR was isolated according to GMELIN and VIRTA2qEN (1961). In the 
tests we always used freshly prepared aqueous solutions of its twice recrystal- 
lized tetramethylammonium (TMA)salt.  The preparation as well as the in- 
cubation solutions were tested ibr the absence of IAN by thin-layer chromato- 
graphy on silica gel G (KuT~EK, PROCIt~,ZKA 1964). 

The tests on segments of wheat coleoptile (Triticum aestivum, cv. Ka~ticks 
osinatka) was carried out in the modification by  NITSCH and •ITSCH (1956), 
the test for curvature of pea epicotyl (Pisum satiwem) was performed as 
described by  LARSEN (1955). 

The growth activity of increasing concentrations of GLUBR (TMA salt) 
in the tests on segments of wheat coleoptile is shown in Fig. 1. For the sake 
of comparison, we also measured the activity of IAA and IAN. The optimum 
concentration of GLUBR, bringing about maximum increase of growth of 
coleoptile segments, corresponded to 10 -a ~I GLUBR (i.e. 521 #g GLUBt~/ml); 
the optimum concentrations of IAN and IAA were 5.  10 -5 M and 10 -5 M, 
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respectively. Maximum stimulation of growth attained with GLUBR TMA salt 
amounted to 80% maximum stimulation by  IAA and to 62.5~) maximum 
stimulation by  IAN. In no experiment could we demonstrate by  thin-layer 
chromatography the presence of TAN released from GLUBR. 
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Fig. l. Growth  curves of glucobrassicin (GLUBR) as compared  wi th  indolea~etie acid (IAA) 
and indoleacetonitrile (IAN) determined by  the whea t  coleoptile test.  The individua[ ex- 
per imental  points  show the probable error of the mean  of the results. K ~ control. 

GLUBR (100 #g) stimulated the growth of wheat coleoptiles even after 
rechromatography (butanol-CHaCOOH-H20-4 : 1 : 2) and immediate elution 
of the corresponding spot on the paper chromatogram. 

Increasing doses of kinetin will gradually remove the stimulatory effect of 
GLUBR on the longitudinal growth of wheat coleoptiles (Fig. 2). 

In the test for pea curvature GLUBR (TMA salt) was ineffective, similarly 
to IAN whereas IAA was active (Fig. 3). The concentration in this test was 
10-aM for GLUBR and IAN and 10-SM for IAA. 

The above results demonstrate rather convincingly that  GLUBR exhibits 
growth activity in the classical auxin test - -  applied to segments of wheat 
coleoptile. The auxin character of GLUBR is also indicated by the antago:~ism 
with kinctin in the wheat-coleoptilc section test. A similar antagonism was 
observed with kinetin and IAA where kinetin reduced the effect of IA A on 
the longitudinal growth of apical segments of sunflower (de RorP 1956). 

Two hypotheses can be put  forward concerning the mechaaism of action 
of GLUBR on the growth of wheat coleoptiles: Either GLUBR is active 
per so, or else it acts via IAN which can be liberated from the GLUBR complex 
by  metabolic transformations in the coleoptile tissue. Results obtained with 
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high doses of GLUBR on the growth of experimental plants of wheat and clover 
where the morphological changes observed after treatment with GLUBR 
suggested the effect of high doses of IAN (KuTX~EK 1964). Steric reasons do 
not seem to support the hypothesis of growth activity of GLUBR per se, 
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Fig. 2. The reduction of the s t imulat ion effect of 10 -3 ~ glucobrassicin on the  longitudinal 
growth of segments  of wheat  coleoptiles under  the influence of kinetin.  The probable 
error of the mean  of experimental  results is shown for each point. Ordinate: growth as 
percent of the control. 

since the distance of the positive charge on the indole nucleus from the negative 
charge at  the sulphate group will be relatively greater than in the common 

growth  substance (see e.g. THIMANN 1963). The negative result obtained in 
testing GLUBR (TMA salt) on pea curvature does not contribute much to the 
distinction between the two hypootheses. GLUBR can be either ineffective 
itself or else the IAN liberated from it can show no effect. The pea test is 
negative with respect to IAN (BENTLEY,  BICKLE 1952, TItIMANN 1953, 
Wm~T~AN 1962). A positive result would support the hypothesis on the growth 
effect of GLUBR per se, but no such result was obtained. 

The results prove that  the growth activity of GLUBR must be taken into 
account when studying auxins from plants of the Brassicaceae, Tovariaceae, 
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Fig. 3. Qualitative tes t  of efficiency of glucobrassicin (3) on pea epicotyls, as compared with 
indoleacetir acid (1) and  indoleacetonitrile (2). 
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Capparidaceae and Resedaceae families by the classical auxin tests. The reason 
of this activity, i.e. whether GLUBI~ is efficient per se, or only after its de- 
composition into IAI~ is so far not definitely clear. Neither is the physiological 
function of GLUBR in plants containing GLUBR, owing to the fact tha t  the 
growth tests were performed on plants, in which no GLUBR is present. 
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Bylo shledAno, ~.o glukobrasicln phsobi na dlou~iv# rlXst dsekft koleoptile pw StimulaSni 
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B paSoTe n p ~ B e ~ e ~  ~oa~ecTBe~H~e ~aHHMe O yCTaROBaeH~0M CT~Myaa~ONHOM 
AefiCTBIII~ TeTpaMeT~aaM~0UnfiH0fI COag ramKoSpaccn~nna npn  ~CnUTam414 ~a c e K ~ a x  
Ro:IJIeOiiTtlJiefi nmeH~Lt  ~ 0 Cmla~ea~i CTHMyJIgIImt npg  ~05aBJIeH~I~I K~IHeTHHa. ~HcKy- 
TgpyeTCZt nO3MO~l~IthIfi MexaltH3g Ae~CTBgg. 


