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Abstract .  A water-soluble germination- and  growth-inhibitor  present in plants  of Brassica 
genus was studied. Aqueous eluates from chromatograms of methanolic extracts  of Savoy cab- 
bage, cabbage and Brussels' sprouts leaves, and of Brussels'  sprouts roots, inhibi ted the  growth 
of wheat ;  the  chromatographic behaviour of this inhibitor  was similar to t h a t  of the  thioglycoside 
glucobrassicin (GLUBR).  G L U BR a t  10-a~L and  the  supposed product  of its enzymatic  d e g r a d  
ation,3-indolylacetonitri le (IAN) at  10-4M, inh ib i t ed  the growth of wheat  and clover in a similar 
manner .  At  lower concentrations,  bo th  substances gradually enhanced growth. In  contras t  to 
IAN, GLUBR did not  appreciably influence the  growth of Savoy cabbage. Other products  of 
GLIYBR degradation,  such as thiocyanate  ion and ascorbigen, influenced the growth to a lesser 
ex tent  and  in a different way. At  higher concentrat ions GLUBR and IAN also inhibi ted the ger- 
minat ion  of clover seeds. The biological effect of GLUBR is dependent  on the  presence of the 
indole nucleus in its molecule; the thioglycoside glucoiberin, which is no t  of indolic character,  
does not  influence growth. The presence of free myrosinase was shown in in tac t  wheat  seedlings. 
Hence, GLUBR taken  in by  the germinat ing plants  must  undergo enzymatic cleavage. The in 
vi t ro act ivi ty of myrosinase in wheat  and clover was lower t han  in Savoy cabbage, b u t t h e  
quant i ty  of IAN formed at  a pI-I corresponding to the  na tura l  pH was higher in wheat  and  clover 
t h a n  in Savoy cabbage, where the  formation of the growth-inactive ascorbigen prevailed. On 
the basis of these results the hypothesis  was formulated t h a t  GLUBI~, the  indolie complex from 
the  genera Brassica, Raphanus, Cochleria, Nasturtium, Barbarea and Sisymbrium, is a repre- 
sentat ive of a class of potential  inhibitors of growth and  germination, whose act ivi ty can be ex- 
plained by  the  l iberation of large amounts  of growth-affecting substances during their  spe- 
cific enzymatic  cleavage. 

R e c e n t l y  CAMPBELL ( 1 9 5 9 )  d e s c r i b e d  t h e  i n h i b i t o r y  i n f l u e n c e  o f  a q u e o u s  
e x t r a c t s  f r o m  p a r t s  ofBrassica oleracea p l a n t s ,  o n  t h e  g e r m i n a t i o n  a n d  g r o w t h  o f  
c l o v e r  ( T r i / o l i u m  repens) a n d  o n  g r o w t h  o f  r y e - g r a s s  r o o t s  (Lollium perenneL, a n d  
Lollium multi/lorum LAM.). The s t i m u l u s  f o r  t h i s  w o r k  c a m e  f r o m  t h e  o b s e r v a -  
t i o n  t h a t  t h e  y i e l d s  o f  m i x t u r e s  o f  g r a s s  a n d  c l o v e r ,  g r o w n  o n  f i e l d s  w h e r e  
f o d d e r  p l a n t s  o f  t h e  Brassica g e n u s  h a d  p r e v i o u s l y  b e e n  c u l t i v a t e d ,  w e r e  l o w ;  
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clover especially suffered in such a case. Campbell postulated the presence 
of an unknown inhibitor in plants of Brassica which could pass into water from 
the plant organs. Prior to Campbell, this problem was studied by STEWART 
(1959), BESTL~Y and BmKL~ (1952) (see the review of I-IEMB~.RG, 1961). 
Recently TCRETSKAYA and KEFELI (1963) published their results, according 
to which the inhibition of growth is caused by polyphenols. In  our experiments 
we tried further to elucidate the chemical character of CampbeU's inhibitor. 
I t  is well known that  Brassica plants contain an appreciable amount of sulphur 
compounds, especially isothiocyanates and their glycosides (for review see 
KJAER, 1958). Recently the thioglycoside glucobrassicin (GLUBR)* (GMELI~ 
and V I R T A ~ ,  1961) was isolated from plants of Brassica genus. The precursor 
of its indolic moiety is t ryptophan (KuTX~EK, PROCH_~ZKA and V~,R~w 1962). 
Later, the same authors (GMELIN and VIRTANEN, 1962) isolated from Brassica 
another thioglycoside, neoglucobrassiein (NEOGLUBR), which is the Nl-meth- 
oxy-derivative of GLUBR. From the physiological point of view, it is well 
known that  isothiocyanates can inhibit the germination and growth of 
plants, as described for allylisothiocyanate by JIRk6EK and KO~TI~ (1960) 
and L~BLOV~, and KO~TI~ (1962). According to VIRTANV, N (1962) isothio- 
cyanates possess both fungicidal and bactericidal properties. Although the ex- 
planation that  Campbell's inhibitor was probably an isothiocyanate present 
m plants of Brassica genus was attractive, it was not unequivocal in view 
of the low solubility of isothiocyanates in water and hence their low rate of 
diffusion into aqueous medium. Therefore, as well as systematically testing 
substances present in the methanolic extract of plants of the Brassica genus, we 
concentrated out attention on the highly soluble thioglycoside GLUBR, pre- 
sent in these plants in high concentration. GLUBR, which belongs to the 
group of physiologically active "isothiocyanates", is also a representative 
of a little-known group of so-called indole complexes (BoNNER, 1950). In  this 
paper we describe the activity of GLUBR as a potential growth inhibitor of 
plants, and elucidate the biochemical causes of this activity. 

Material and Methods 

The  G L U B R  u s e d  in  th i s  s t u d y  was  i so la ted  accord ing  to G~'~IELIN a n d  VIRTANEN (1961) f r om 
a m e t h a n o l i c  e x t r a c t  of  Brusse l s '  s p r o u t s  (Brassica oleracea L.,  var .  gemini/era (DC.) T~v.LL). 
The  p u r i t y  of  t h e  i so la ted  G L U B R  was  checked  c h r o m a t o g r a p h i c a l l y  a n d  ose i l lopolarographica l ly  
( K u T ~ E K  a n d  POSPiw 1964). G L U I B ,  t h e  glycoside  p r o d u c i n g  3 - m e t h y l s u l p h o x y p r o p y l  
i so th ioeyana t e ,  was  k i nd l y  p u t  a t  ou r  d isposa l  b y  Dr.  R .  GMELIN. Syn the t i c  ASCBG was  pro- 
pa r ed  b y  ~. PROCHXZKA (1963). I n  t h e  e x p e r i m e n t s  in  w h i c h  we i n v e s t i g a t e d  t h e  ac t i v i t y  of  
s ingle c o m p o u n d s  on  g e r m i n a t i o n  a n d  g rowth ,  seeds  o f  w h e a t  (Triticum aestivum L.,  var .  erythro- 
sperrnum (K6RN.) MFF. "Ka~t ickA o s i n a t k a " ,  la te r  " C h l u m e c k s  of  c lover  (Trifolium pratense 
L., " r ed  C h l u m e c k ~ " ) ,  a n d  o f  S avoy  cabbage  (Brassica oleracea L., var .  sabauda L.,  "D~t~nickA 
la te" )  were used .  The  seeds  were s ter i l ized w i t h  70% e t h a n o l  a n d  seeded on  a filter pape r  disc 
o f  9 cm.  in  d i a m e t e r  in P e t r i  d ishes ,  50 seeds  per  paper .  E a c h  e x p e r i m e n t a l  series w i th  one  
s u b s t a n c e  was  r epea t ed  2 to 3 t imes ,  a n d  each  c o n c e n t r a t i o n  of  inh ib i to r  was  t e s t e d  th roe  t imes .  
A t  t he  beg inn ing  of  t h e  e x p e r i m e n t  3 ml .  of  a so lu t ion  of  t he  e x p e r i m e n t a l  s u b s t a n c e  were a d d e d  

* I n  t h i s  pape r  t h e  fol lowing abb rev i a t i ons  will be used :  g l u c o b r a s s i n c i n - - G L U B R ,  neogluco-  
b rass ic in  - -  I ~ E O G L U B R ,  g incoiber in  - -  G L U I B ,  ascorb igen  - -  ASCBG,  3- indoly lace toni t r i le  - -  
I /~N, 3- indolylacet ic  ac id  - -  I A A ,  indole-3-carboxyl ic  ac id  - -  I C O O H ,  3 - indo ly lace tamide  - -  
I A A m i d e ,  t h i o c y a n a t e  - -  CNS, t r y p t o p h a n  - -  T R Y .  
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to the seeds, usually in concentrations from I0 -5 to 10-~M. Controls were supplied with water only 
Petri  dishes were put into a thermostat  at  25 ~ C. After two days the germinated seeds were 
counted and measurements were made of the length of the seedlings. These measurements were 
repeated each day up to the sixth from the beginning of the experiment. During the experiment 
distilled water was added to the Petri  dishes if necessary. The fate of experimental substances 
was investigated during the course of the experiment by chromatography on Whatman No. 
1 paper in three solvents, n-Butanol-acetic acid-water 4 : 1 : 3 ($1) was used to identify GLUBR 
and TRY (GMELIN and VIRTA~EN, 1961); butyl acetate saturated with water ($2) for the iden- 
tification of ASCBG (PI~oe~.~ZKA, ~ANn), and !~ACEK, 1959; KUT~-6EK, NOV.~KOV~- and VALENTA, 
1963); trichlorethylene-acetie acid (100 : 2) ($8) for the identification of ICOOH, IAA and IAN 
(KuTA~K, Novs and VALENTA, 1963). Detection was carried out with formaldehyde 
reagent (P~ocH.~ZXA, ~ANDA and MACEK, 1959). For biological testing, the chromatograms were 
cut into 10 zones (according to R F values). Individual zones were cut into small pieces and 
extracted with water (6 ml.) overnight. The influence of aqueous eluates (3 ml.) on the germination 
and growth of wheat ("Chlumeek~") was followed as described in the paragraph on biological 
testing, lYlethanolic extracts of young leaves of cabbage, Brussels' sprouts and Savoy cabbage, 
and of roots of Brussels' sprouts were chromatographed on paper, and eluates of the chromato- 
grams were tested in the same way. Extract ion was preceded by inactivation of tissue enzymes: 
whole, intact  organs were immersed in boiling methanol for 1--2 minutes (KuTA~EK, PROC~AzxA 
and VElCEw 1962). In  control experiments (K) the  wheat seeds were allowed to germinate in 
aqueous eluates of pure chromatographic paper (Whatman No. 1), through which the chromato- 
graphic solvent ($1) had passed before elution. 

Enzymatic cleavage of GLUBR was followed in intact plants or organs as well as in tissue 
breis. In tac t  wheat seedlings (height of plumula 3 mm.) or extirpated germs were washed with 
700/0 alcohol and put  into a 1 mg~ solution of GLUBR with the addition of several drops of 
toluene. GLUBR was introduced into intact  wheat leaves (10 cm.) by the transpiration current. 
Tissue breis were prepared by grinding of the extirpated plants of wheat or seedlings of clover and 
Savoy cabbage and diluting with water (4 ml. of water for 0"5 g. of the tissue). The p t I  of the 
breis was about 5-1--5.4. The experimental material was then incubated in a thermostat  for 
20 hours at 25 ~ C. Extracts  or aliquots or samples were analysed chromatographically. 

The quanti ty of thiocyanante ions set free from GLUBR was determined colorimetically at  
470 m/~ with Bakers's reagent (MIC~AZLOVSKIJ and LANG~R, 1958). 

Results 

From the graphs 1-a-b it is evident that  marked inhibition of the growth of 
roots as well as coleoptiles of wheat (after 3 day's germination, see upper part  
of the graph) corresponds to the position of GLUBR on the chromatograms. 
Extracts of Brussels' sprouts leaves also diminished the number of wheat 
seeds that  germinated (data in the middle). Similar results were obtained with 
leaves of Savoy cabbage (Brassica oleracea L., var. sabauda L.). Brussels' 
sprouts and Savoy cabbage have a relatively high content of GLUBR (see the 
stained part  of the ehromatograms). The presence of GLUBR in extracts 
from single zones of the chromatograms was demonstrated by repeated chrom- 
atography of aliquots of aqueous extracts. The position of NEOGLUBR, 
which was readily visible on chromatograms of extracts from roots of Brussels' 
sprouts and less so on those of Savoy cabbage leaves, corresponds to a stimu- 
lation of root growth of wheat (see graphs). 

In  other experiments the influence of GLUBR and possible products of its 
degradation, i.e. IAN, CNS and ASCBB, on the germination and growth of 
wheat, clover and Savoy cabbage was determined (Fig. 2). The growth of 
wheat coleoptiles in the presence of GLUBR was indeed inhibited (hatched 
area), when compared with the controls in water (lst column), but not nearly 



GLUCOBRASSICIN AFFECTING THE GERMINATION AND GROWTH 91 

so strongly as was the growth of roots (white area). The roots of wheat grew 
very slowly and were very short, their number was greater in comparison with 
the control and they  formed bunches especially at higher concentrations oF 
GLUBR. The growth of clover was also inhibited. In  both instances the 10 -~ 
and 10 -a M concentrations of GLUBI~ were strongly inhibitory (2nd and 3rd 
column of the daily record), at the 10 -4 M concentration the inhibitory influence 
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Fig. 1. Biological evaluation of chromatograms of methanolic extracts of 
a) leaves of Brussels' sprouts (Bra~sica oleracea L. vat. gemmifera) 
b) roots of Brussels' sprouts. 
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Chromatography was carried out in solvent system $1; for detection wheat seedlings 
(var. "Chlumeck~,") were used. The measurement of lengths of roots (white areas) and 
coleoptiles (hatched area) in ram. was carried out after 3 days. 

of GLUBI~ decreased somewhat, and at 10-5~I concentration the influence 
sometimes became a st imulatory one (especially with clover). The inhibition 
of cabbage was less obvious than tha t  of wheat and clover, and the change o f  
inhibition to stimulation occurred at higher concentrations. A 10 -3 ~ solutioll 
of IAN could not be prepared because of its low solubility. However, relatively 
high concentrations (10 -a M and 10 -4 M) of I A ~  were clearly inhibitory. The 
influence of IAN on the growth of wheat and clover was similar to tha t  of  
GLUBR; both substances inhibited predominantly the growth of roots, t)artic - 
ularly striking was the change in act ivi ty of IAN and GLUBR with changes 
in their molar concentration. With wheat the effect of a given concentration 
of GLUBI~ always corresponded to the effect of a ten times lower concentration 
of IAN. IAN, in contrast  to GLUBI~, noticeably inhibited the growth of Savoy 
cabbage, especially of its roots. The influence of thioeyanate ions (CNS) was 
less pronounced. CNS did not display, for example, such a definite influence 
on the growth of roots. The effect of ASCBG on the growth of wheat was 
rather  indistinct; a definite inhibition was found only in clover (see Fig.2). 

The thioglycoside GLUIB,  which does not  contain an indole nucleus in the 
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molecule, did not inhibit the growth of experimental plants. I t  produced only 
a feeble stimulation (Fig. 3). 

In  the above experiments we also determined the percentage of seeds that  
germinated. Seeds of clover and wheat were strongly affected (Table 1); at the 
highest concentrations tested GLUBR and IAN inhibited their germination, 
ASCBG had a small effect, and GLUIB was without influence. CNS stimulates 

W H E A T  

CLOVER 

~I " GLUBR IAN 

CABBAGE 

,M  .( r$ J ~ J -~" 

3rd 4th 5th 6thday 

Fig. 2. 

b ~  

CNS" ASCDG ts ~ 

ASCBG t 

Effect of glucobrassicin (GLUBR),  3-indolylacetonitrile (IAN), ammonium thiocyanate  
(CNS) and  ascorblgen (ASCBG) on the  growth of wheat,  clover and  Savoy cabbage. 
For  wheat  average lengths of roots (white areas) and  coleoptiles (hatched areas) are 
given; for clover and  Savoy cabbage only lengths of whole plants  were measured. The 
plants  were measured during the  3rd to 6th day period. In  daily records the  first column 
represents control plants,  grown in water,  the  following columns correspond to experi- 
ments  wi th  10 -2 and  10-3~, 10 -4 and  10-5~ concentrat ions of tes ted substances. 

the germination slightly (GEMEINHARDT,  1938). The germination of Savoy 
cabbage seeds was not influenced by any of these substances. 

Very significant results were obtained by the study of enzymatic cleavage 
of GLUBR. In the first series of experiments, where intact plants or organs of 
wheat were used, we proved that  free myrosinase is present only in seedlings. 
The presence of IAN and also IAA (formed under the influence of indolylaceto- 
nitrilase, THn~ANN, 1953)was demonstrated chromatographically in methan- 
olic extracts of seedlings, after 1--2 minute's inactivation by boiling. In  fully 
grown leaves we were unable to show any activity of free myrosinase. In  the 
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second series of experiments with tissue breis, we studied the specificity of 
degradation of GLUBR by myrosinase of different plants. Chromatographic 
analysis of degradation products in the S 1 system showed that  the myrosinase 
from Savoy cabbage was most active. No GLUBR was present in the brei after 
incubation. In  the breis prepared from wheat and clover some of the GLUBR 
(RF 0" 1) remained unchanged. The most important result of these experiments 
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Fig.  3. Ef fec t  o f  g lueoiber in  ( G L U I B )  on  t h e  g r o w t h  of  whea t ,  c lover  a n d  Savoy  cabbage .  
E x p e r i m e n t a l  a r r a n g e m e n t  as  in  Fig.  2. 

(chromatogram in Sa) is the detection of different amounts of IAN (RF 0.6) 
from different plants. In  the experiments with wheat approx. 3 ~ug. of IAN 
were formed from 100/~g. of GLUBR, with clover the amount was 1.5 ~ug. of 
IAN from 100/~g. of GLUBR, and with wheat the amount of IAN formed was 
negligible (less than 0-25 #g.). 

Chromatography in S~. showed that  in Savoy cabbage and clover, ASCBG 
was formed. With Savoy cabbage a part of it was transformed to other degra- 
dationproducts,  substances T, S and C ( K u T . ~ E K ,  NOV.~KOV.~ and V A L E N T A ,  

1961; SANDA, CONSTANTZAS and PROC~J~ZKA, 1962). With wheat another indole 
derivative (RF 0.8) was formed, similar in some respects to IAAmide (KUTA- 
5EK, ROKOSOVA and ~ETOVSK$-, 1959; see also ZENK, 1962). 

Tab .  1. Effec t  o f  g lueobrass ic in  ( G L U B R ) ,  3- indolylacetoni t r f le  (IAN),  a m m o n i u m  t h i o c y a n a t e  
(CNS), aseorb igen  (ASCBG) a n d  g lueoiber in  ( G L U I B )  on  g e r m i n a t i o n  o f  c lover  in % of  cont ro l  

p l a n t s  g r o w n  in  w a t e r  (coun ted  t h e  3rd d a y  o f  t h e  e x p e r i m e n t )  

Molar concentration 
ofinhibi tor  GLUBR IAN CNS ASCBG GLUIB 

10 -~ 73 -- 107 87 100 

10 -8 96 48 127 105 102 

10- '  101 99 116 102 102 

10 -s  95 96 -- -- 102 
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In addition to a spot corresponding to ICOOH, another less distinct spot, 
corresponding to IAA, was observed with wheat. The amount of CNS formed 
by degradation of GLUBR was also determined. It  was very high with Savoy 
cabbage. With wheat the amount of CNS formed was only 19.1%, and with 
clover only 21.3 % of that with Savoy cabbage. 

Summarizing the results of the chromatographic analysis of degradation 
products of GLUBR, we can conclude that under the influence of myrosinase 
at pH 5.1--5.4, the following indoles are formed in appreciable amounts with 
various plants: a) with wheat -- "IAAmide ?", IAN, b) with clover -- ASCBG, 
ICOOH, IAN, and c) with Savoy cabbage -- ASCBG, substances T, S, C, 
and ICOOH. 

D i s c u s s i o n  

Our work concerns the study of the physiological activity of GLUBI~. The 
present results demonstrate mainly the influence of GLUBR on plants of 
genera other than Brassica, where GLUBI~ is a naturally occurring plant 
component. 

In animals GLUBI~ produces thiocyanate ions, which are goitrogenic (G•E- 
LI~ and VIRTANEN, 1960; V1RTA~EN, 1961). I t  seems that the physiological 
activity of GLUBI~ in plants is primarily due to its indolic moiety. This idea 
is borne out by the experiment with the thioglycoside GLUIB, which does not 
contain the indole nucleus in the molecule, and which was not, in contrast to 
GLUBR, markedly physiologically active. We believe that the biological acti- 
vity of GLUBI~ results from its breakdown in the plant, into which it is 
introduced, i.e. from the enzymatic release of the active indole IAN from its 
molecule. For this reason we investigated the enzymatic cleavage of GLUBI~. 
In testing for free myrosinase we chose wheat, because the inhibitory effect of 
GLUBI~ was rather pronounced with it. We found that free myrosinase is 
indeed formed in intact experimental plants during their germination. 

The study of specificity of degradation in various plants was carried out by 
means of tissue breis. GMELIN and VlttTAlqEN (1961) have already described 
the enzymatic cleavage of GLUBl~ by myrosinase prepared from mustard seeds 
(Brassicaceae). According to their results the formation of appreciable amounts 
of IAI~ takes place only at low pH values, i.e. 3-- 4. At pit  of about 6, usual in 
tissue brei, ASCBG is formed predominantly in the presence of ascorbic acid, 
and the amount of IAN formed is relatively low (GMELI~ and VIRTA~E~, 1961; 
KUTiCEK, 1OROCHiZKA and GRi2NBEI~GER, 1961). In contrast to this, we 
found in the experiments with wheat and clover, that even at pH of about 
5.2 and with lower activities of myrosinase, the amount of IAN formed can be 
relatively high -- higher than in Savoy cabbage. 

Our hypothesis that the observed inhibitory activity of GLUBR, changing 
gradually to stimulation at lower concentrations is caused by IAN set free 
from GLUBR, is supported by morphological changes in experimental plants 
(the striking influence of GLUBR and IAN on the root growth), as well as by 
the results of enzymological experiments. The different effects of GLUBI~ on 
various plant species can be explained by the specificity of myrosinases in 
these plants. In wheat and clover, the strong inhibitory effect of GLUBl~ cor- 
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responds to the relatively high rate of formation of IAN. In Savoy cabbage, 
where the inhibitory effect of GLUBR is negligible, the formation of ASCBG 
prevails, which does not influence appreciably the growth. By contrast with 
other products of degradation of GLUBt~ (ASCBG, CNS) only IAN imitates 
(in a comparable manner) the physiological and morphological effects of 
GLUBR. The physiological effect of CNS ions is different from that of 
GLUBR. CNS does not influence the growth of roots, although this effect was 
observed with GLUBI~, and in addition CNS stimulates the germination of 
seeds. In contrast to this, GLUBI~ and higher concentrations of IAN inhibited 
the germination of clover and, to a lesser extent, of wheat seeds. In view of 
the appreciable amounts of CNS ions, formed from GLUBI~ in Savoy cabbage, 
we believe that these ions may be the cause of the slight effect of GLUBI~, 
when given in the highest concentration, on the growth of Savoy cabbage. 

GLUBI~, the indole complex from plants ofBrassica, Raphanus, Nasturtium, 
Cochlearia, Barbarea and Sisymbrium genera (KUTA6EK, 1964) is, according to 
our hypothesis, a representative of a relatively unknown class of potential na- 
tural inhibitors of germination and growth, whose effect can be explained by 
the enzymatic release from these complexes of growth-affecting substances. 
It  can be assumed that the plant kingdom will be found to contain more such 
substances, analogous to GLUBR, whose inhibitory or stimulatory activity 
will be a function of their concentration. In this respect we may mention the 
finding of SCHULZ and GMELI~ (1954), who found growth activity in hydro- 
lysates of glucotropaeolin (glycoside of the benzylisothioeyanate), where they 
demostrated the presence of phenylacetic acid. 

Returning to the original purpose of our work, i.e. to the explanation of 
Campbell's finding of the presence of an inhibitor of growth and germination 
in Brassica plants or their organs, we may suggest the hypothesis that the most 
important source of the inhibitory effect in this laboratory experiment was 
GLUBI~, which is readily soluble in water. However, under field conditions, 
where after cultivation and harvesting of Brassica plants parts of the plants 
remain in the soil, the pattern of inhibitors will be more complex, and the 
conditions for their influence more complicated (i.e. absorption in the soil. 
inhibition of microbial degradation of remnants by bactericidal properties of 
sulphur-containing substances etc.). In addition to the effect of GLUBI~ and 
NEOGLUBI~, the products of their degradation could influence the germin- 
ation and growth of plants sown subsequently. The CNS ions probably also 
have a certain effect, and maybe also less soluble isothiocyanates, such as 
allylisothiocyanate (LI~BLOV~, JII~Jt~EK and KO~Ti_~, 1960; LI~BLOV_& and 
KO~Ti~, 1962). It  is almost certain that substances of polyphenolic character 
also play a certain role (TutcETSKAYA and KEFELI, 1963). It  is important to 
note that GLUBR did not appreciably influence the growth of Savoy cabbage, 
i.e. a plant of Brassica genus which contains already GLUBI~, but had an 
influence on plants of other species -- clover and wheat. This observation could 
help in our understanding of some oecologieal factors in cultivation, and add 
to the theoretical and practical importance of the GLUBI~ complex, ~ new type 
of potential inhibitor of germination and growth. 
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Byl s tudovs ve vod~ rozpustny inhibitor  kliSeni a rfistu p}itomn:~ v rostlinAch rodu Brassica 
Vodn6 eluAty z chromatogramfi  metanolick~ch extraktf i  listfi kapusty,  zeli, listfi a ko~enfl rfl- 
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tick6ho rozkladu 3-indolylacetonitril (IAN) inhibuj i  ve v y ~ i c h  koncentracich souhlasn~m zpfi- 
sobem rfist pw a jetele, p}edevfiim ko}enfi (IAN do koncentrace 1 0 - ~ ,  GLUBI~ do 10-a~), 
v koncentracich n i ~ i c h  ob~ 1Atky rfist rostlin postupn5 stimuluji. GLUBR na  rozdll od IAN 
rfist kapusty  z~eteln6 neovlivfioval. Dalai p rodukty  rozkladu GLUBR,  rhodanidov6 ionty a 
askorbigen, ovlivflovaly rfist rostlin m6n~ a zpfisobem odli~n:2m. GLUBR a IAN brzdily ve vyh- 
hich koncentracich kli6ivost p}edev~im jetele. Biologicky fi6in GLUBR je z~visl:~ na  p}itomnosti  
indolov6ho jg~dra v molekule; thioglykosid Glukoiberin, kter~ neni indolov6 povahy,  rflst ne- 
ovlivfiuje. V in taktn ich  kli6cich phenice byla zji~tSna pHtomnost  voln6 myrosing~zy, kli6nimi 
rost l inami pHjat~ GLUBR musi tak  b~ t  ~t~pen. CelkovA akt iv i ta  myrosins byla  u pfienice a 
jetele n i ~ i  ne~. u kapusty,  av~ak podil vznikl6ho IAN p}i pH odpovidajicim l~irozen:~m pom~rOm 
by1 vy~hi u pw a jetele ne~. u kapusty,  u kter6 vznikal  p}edevw rfistov5 inakt ivni  askorbi- 
gem Na zAklad6 t~chto v~sledkfl byla  vyslovena hypot6za, ~.e GLUBR,  indolov~ komplex 
z rostlin rodfl Brassica, Raphanus, Cochlearia, Nasturtium, Barbarea a Sisymbrium je p}edstavi- 
telem potenci~lnich inhibitorfi  kli6eni a rfistu, jejich~ flSinek lze vysv~tl i t  pflsobenim vyso- 
k~Tch d~vek rfistov:~ch 1htek, kter6 se uvolfiuji pi'i jejich specifick6m enzymatick6m rozkladu. 

M. I~u I/IIIOTtITyT a~cnep~iMetlTaa~HOfi 6oTatmlCg q C A H ,  Hpara :  ra ioi~o6pacnmm, 
HOTeHIIJ~D2IbHbI~ HHrH6HTOp HeO6blqHOrO Tllna~ oI~a3blBa[OIlIJ4~'! BJ1HHHHe Ha poeT H npo- 
pacTaime paeTeHHfi n MeXaHHaM ero  aeiiCTBna. - -  Bi01. P l a n t .  6 : 88- -98 ,  t964.  

I/ layqaaca B noxe paCTBOpnMblfi ~mrn6HTop npopacTanna  H pocTa npHCyTCTByIOmnfi 
B pacTeHngx po~aBras s i ca .  Bo~HHe 3~J]IOaTLt XpOMaTOFpaMM MeTaHOJIeBhIX 3KcTpaI~TOB 
aHCTbeB caBoficrofi l~artycThi, ~r~CTbeB rr Hopuefi 6pmcceasclr uanycTLI Hrirg6n~)oBa~m 
pOeT nIlIeHgIibI B ~nanaaoHe IIOJIO~0HI4$t Ha XpOMaTOrpaMMaX Tnor~to~o3ii~Ia r~m~oopacc~-  
~HHa (FJIIOBP).  YCTaHo~eHO, *tTO FSIIOBP H npe~noaaraeM~afi npo~y~w ero 3It314MaTH- 
qec~oro paaaomeH~a - -  3-Hn~oa~taallewoHHwp~a (HAH) s noB~tmean~x ir 
CXO~HMM oSpa3oM HgrH6HpyIoT pOeT IIIIIeHHIU,I H ~ e B e p a ,  npemae Bcero n OTHOmeHI4H 
t~opHefi (HAH ~0 ~OHKeHTpa~nr~ t0  -~ M, FJI tOBP ;~0 i0  -a M), n nonr~meHH~[x I~OHKenTpa- 
minx  06a BemecTna nocTeneHHO pOeT pacTeHnfi CT~Mya~pymT. FSIIOBP B OTanqi~e OT HAH 
He oHa3~Ba~ 3aMeTHoro ~efiCTBrig Ha pOeT ca~oficrr HanycT~. ~ a ~ H e f i m n e  npo~ynT~ 
pa3~omeHHa F / I IOBP,  po~IaHnen~e fiOH~ n acir o ~ a a ~ s a ~  Mem, mee S~HaHne 
Ha pOeT pacTeHHfi H ~IpyrnM CnOCO6OM. F311OBP H HAH n noB~imeml~iX I~OHI~eHTpaIIHHX 
TOpMOag~IH npopacTa~ne npem~e Bcero ~aenepa.  BgOXHM~qec~oe ~efiCTBHe FSIIOBP 3aBHC~T 
OT HpHcyTCTS~g ~3pa HH~Oaa n Mo:ie~yae; ~Hor~mno3H~ rmonoH6epnH, HeaHnoaeBofi np~-  
pooh/, B ~ H ~ g  Ha pOeT He oHa3biBaeT. B ~HTaHTH~X npopocT~ax mueH~Rhi 05HapymeHo 
np~IcyTCTBHe MHpO3HHa3bI, cae~o~aTe~Ho,  pac~eH~fiMH npnH~MaeM~fi FJI IOBP ~Io~meH 
pacmen:inT~,Cn. 0 6 m a n  aHTHBHOCTb MHpOarIHa3hI y nmeunm~ ~ Raesepa  nHme no cpaBHe- 
nnm c ~anycwofi, o~nano,  ~o~a BoanHRmero HAH npH pH,  COOTBeTCTBymuleM nprtpo~n~iM 
yC~OB~M, y nmeHnK~ g Hnenepa n~rme no cpa~Hennr) c caBofic~ofi nanycTofi, y ~OTOpOfi 
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B03HIIKa,~ npe~;~e ~cero s 0TH0meHnI~ p0c~a I~ttaKTI4nttbIh a c r o p 6 ~ r e m  Ha o c n o u a n n g  aT~x 
pe3ynbTaTOB B~icnaaaHo npe~noaome~ue ,  qTo FJIIOBP, nH~oan~-fi ~r na pacTennfi 
po;Iou Brassica, Raphanus, Cochlearia, Nasturtium, Barbarea II Sisybrium ~tnn~eTc~ npe~cTas~tTe- 
heM noTeH~ianbHl)iX YtHrH61~TOpOB ]3popacTaHgg H pocTa, ,[[e~CTBIIO ~OTOphlX BO3MOH(tIO 06%- 
/tCHI4Tb ~efiCTBHeM BHC0~F[X ~03 pOCTOBI,IX BOI/~OCTB, HOTOpl,Ie ()('BO60}RT[aIOTCH IIptI I4X cIIe: 
I~H(~HqecI~OM DH,~IMaTIIqecI(o.M pacllieH.TOrtIiIl. 


