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Abstract 

Studies were performed on the distr ibution of IAA content in the hypocotyls of CCC-t rca ted bean 
plants, as well as on the sensitivity of the tissues against exogenous IAA. The t reatment induces changes in 
respect to the IAA distr ibution between the apical and basal parts of the hypocotyls; on the effect of C C C 
a large part of the IAA content becomes accumulated at the basal par t . The elongation growth reaction to 
exogenous IAA of the hypocotyls of the treated plants does not show any correlat ion with the endo-
genous IAA concentra t ion. 

Key words: hypocotyl , C C C . IAA-distr ibution, IAA-sensitivity 

Introduction 

T h e g rowth inhib i t ion occu r r ing as a response to ch lo rocho l ine chlor ide ( C C C ) 
t r ea tmen t is the result o f a complex effect, which besides the inhib i t ion of the 
gibberel l in ( G A ) biosynthes is , a lso involves the effect exer ted on I A A metabo l i sm. 
In a p rev ious w o r k it was conc luded tha t the a m o u n t o f d i f fus ible I A A ex t rac tab le 
f rom bean p l an t s s h o w s an increase on the effect o f C C C t r e a t m e n t . T h i s indicates 
abi l i ty of the t r e a t m e n t to inf luence h o r m o n e m o t i o n within the t issues (NAGY and 
TABI, 1983), and thus p resumedly a lso the d i s t r ibu t ion within the o r g a n . 

T h e present p a p e r r e p o r t s o n o u r s tud ies conce rn ing the IAA d is t r ibu t ion a n d 
in connec t ion with this, the aux in sensitivity in the hypoco ty l s of C C C - t r e a t e d bean 
p lan ts . 

Mate r ia l and Me thod 

Phaseolus vulgaris L. cv. Juliska plants were used for our studies. The seeds were swollen in 500 mg/l 
concentrat ion of C C C aqueous solution (Merck-Schuchardt) in 25 °C thermosta t , then planted in garden 
mould. The plants were grown under controlled condit ions ( C O N V I R O N Cabinet model EF7. equipped 
with 4x50 W Sylvania incandescent lamps, at 25/20°C day/night temperature . 16 h il lumination with 21 
W m ! and 65% relative humidity), and processed at 6 days of age. Measurement of IAA content: the IAA 
content of 100 hypocotyls was determined af te r extraction with 8 0 % cold methanol . The extract was 
evaporated to dryness at lower pressure, then 0,5 M K . H P O , solution was added (pH 9,5). The purifica-
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lion and fract ionat ion were earned out according to K A M I S A K A and L A R S K N ( 1 9 7 7 ) The a m o u n t of I A A 

present in the final acidic ether fraction was measured by the indole- i -pyrone fluorescence method 
( K S T G T and B R U N S M A . 1 9 7 3 : H E M B L R G and T I L L B T R G . 1 9 8 0 ) with Perkin-Elmer spectrof luoromctcr . 
All the experiments were carried out in quadruplicates and two parallels. The figures show the mean 
values of 8 measurements . 

IAA solution in 0.001 — 100 mg/1 concentration interval was used for measuring the auxin 
sensitivity of the hypocotyl tissues The isolated hypocotyls or hypocolyl parts were incubated in light for 
24 hours in Petri dishes at 25 "C. under half-sterile conditions. 

Results and discussion 

E F F E C T O F C C C T R E A T M E N T ON T H E G R O W T H O F T H E H Y P O C O T Y L S 

C C C has selective effect on the function of the apical and subapical meristem; 
thus without affecting the initiative function of the apical meristem leaf and flower, 
it exerts a strongly inhibiting effect on the subapical meristem funct ion de te rmin ing 
the height of the plant (SACHS, 1965; DEEVA. 1980). Since our studies were 
per formed with seedlings, the C C C was introduced into the seed dur ing the course 
of swelling so as to have it present at the cont inua t ion of ontogeny. The applied 
concentra t ion did not influence the germination of the seeds. The sensitivity of the 
seedlings against C C C is demons t ra ted in Fig. I. 

W O ' J 

Fig. I. EfTect of C C C in 500 mgyi concentration on the growth of the hypocotyls 
of Phaseolus vulgaris cv. Julisku seedlings. Left: control , right: treated. 
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E F F E C T O F C C C T R E A T M E N T O N T H E I A A C O N T E N T A N D T H E D I S T R I B U T I O N O F 

T H E H Y P O C O T Y L S 

Fig. 2 shows the effect of the t r ea tmen t on the IAA c o n t e n t of the hypocoty ls . 
The figure a lso indicates the IAA a m o u n t per uni t f resh mass , i.e. the IAA 
concen t r a t ion . 
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Fig. 2. Effect of C C C on the IAA content extractable by organic solvent. 

T h e I A A con ten t in the hypoco ty l s of the C C C - t r e a t e d p lan t s is lower as 
c o m p a r e d to t ha t of the con t ro l . This c o r r e s p o n d s to the fact tha t the to ta l - IAA 
con ten t in the intact p lant decreases on the effect of the t r ea tmen t c o m p a r e d to the 
con t ro l (NAGY and TABI, 1983), which has a lso been conc luded in case of o t h e r 
p l a n t s ( K U R A I S H I a n d M U I R , 1 9 6 3 ; N O R R I S , 1 9 6 6 ; V O L Y N E T Z a n d P A L C H E N K O , 

1977). At the s ame time, the IAA a m o u n t referr ing t o g f resh mass , i.e. the IAA 
concen t r a t i on , is higher in the hypoco ty l of the t rea ted p lan t . 

Since the I A A d is t r ibu t ion within the o r g a n plays i m p o r t a n t role in the deter-
mina t ion of the g rowth react ions , m e a s u r e m e n t s were a lso p e r f o r m e d in respect to 
the IAA con ten t in the apical (A) and basal (B) pa r t s of the hypocoty ls . 
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On the effect o f the t r ea tmen t , there is a c h a n g e in the I A A d is t r ibu t ion be tween 
the apical a n d basal pa r t s o f the hypocotyls ; in the t rea ted plants a large par t of the 
IAA is f o u n d a c c u m u l a t e d in the basal par t o f the hypoco ty l (Fig. 3). T h e pe rcen ta l 
d i s t r ibu t ion of the t o t a l - IAA conten t conce rn ing the va r ious hypoco ty l pa r t s is as 
follows: A in cont ro l : 41.46: B: 58,54; A in t rea ted p lants : 21.21: B: 7 8 . 7 1 % . T h e 
higher d i f fus ible a m o u n t of IAA ext rac tab le f r o m the t rea ted p lan t s (NAGY a n d 
TABI. 1983) may be in connec t ion with the h igher a m o u n t of h o r m o n e a c c u m u l a t i n g 
in the basal par t of the s h o o t . 
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Fig. 3. Efleet of CCC treatment on the distribution of the IAA content of ihc hypocotyls 
between ihc apical (A) and basal (B) parts. 
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Fig. 4. Effect of C C C treatment on the IAA sensitivits of the hypocotyls. 

E F F E C T OI C C C T R E A T M E N T ON T H E A U X I N SENSITIVITY O F T H E H Y P O C O T Y L S 

Studies on the IAA sensitivity o f the hypocoty ls were p e r f o r m e d by means of 
an indirect m e t h o d , using e x o g e n o u s IAA. T h e g rowth react ions of the hypocoty ls 
a re d e m o n s t r a t e d in Figs. 4 and 5. As shown by the results, the hypoco ty l s of the 
t rea ted plants react to a lower c o n c e n t r a t i o n of IAA t h a n the con t ro l , with maximal 
e longa t ion (Fig. 4). Th i s react ion is as a m a t t e r of fact the react ion o f the apical (A) 
part con ta in ing the e longa t ion / o n e (Fig. 5). 

As the IAA concen t r a t i on in the apical part o f the hypocoty ls of the treated 
plants is lower than tha t o f the cont ro l , a s suming receptor molecules of identical 
number and activi ty, the s a tu ra t i ng dose would be expectable in the higher 
concen t ra t ion interval . 

T h e c i rcumstance tha t in the hypoco ty l s excised f rom the treated plants the 
m a x i m u m of the e longa t ion react ion — i.e. the s a tu ra t i ng does - is at a lower 
exogenous IAA c o n c e n t r a t i o n , indicates the fact that the e longa t ion reaction is not 
de te rmined by the abso lu t e degree of the given IAA c o n c e n t r a t i o n . bu( r a the r by the 
re la t ionship , ra t ios of the a m o u n t of e n d o g e n o u s g rowth f ac to r s regulat ing the elon-
ga t ion (in the present case the e n d o g e n o u s IAA and gibberell in). Since C C C 
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Fig. 5. Effect of CCC treatment on the IAA sensitivity of the apical (A) and basal (B) part 
of the hypocotyls. 

t r ea tmen t causes s ignif icant changes not on ly in the I A A - . but a lso in the 
g ibbere l l in-content and d is t r ibut ion (NAGY. 1986), the deve lop ing new h o r m o n a l 
ra t ios have s t rong inf luence on the degree o f the e longa t ion reac t ion of the t issues t o 
the exogenous I A A . 

O u r resul ts d e m o n s t r a t e tha t the e longa t ion g r o w t h reac t ion of the h y p o c o t y l s 
of the C C C - t r e a t e d p lan t s to exogenous IAA does no t s h o w a n y cor re la t ion with the 
e n d o g e n o u s IAA c o n c e n t r a t i o n . 

0001 0.01 0.1 1 10 100 0001 0.01 0.1 1 10 100 mg/l 
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