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Vliv stimula~nieh dtivek 6-benzylaminopurina na probouzejicl se pupeny jablon~ 
a na jejieh spot~ebu kysliku. 

Byl sledov~n vliv 6-benzylaminopurinu na d:~chAni pupenfl jablon~ odrfldy Bos- 
koosk6 v prflb~hu 5 drift po podgmi kininu. Bylo zji~t~no, ~te spot~eba kysliku 
stanovovang~ p~imou metodou Warburgovou je vy~hi ji~ prvniho dne po pod~nl 
6-benzylaminopurinu a stoup~ stale v~razn6ji a~ do p&t6ho dne, kdy je spot~eba 
kysliku u pupenfl stimulovan:~ch o 75 % vy~i, nee u pupenfl kontrolnich. 

S u m m a r y  

The influence of  6-benzylaminopur ine  on the  respira t ion of  apple buds of  
the  Boskoop var ie ty  for 5 days  af ter  appl icat ion of  kinine was observed.  

I t  was discovered t ha t  the  consumpt ion  of  oxygen  de te rmined  b y  the  direct  
m e t h o d  of  Warburg  is higher  f rom the  first day  af te r  appl icat ion of  6-benzyl- 
amonipur ine  and the  increase is cont inual ly  more  m ark ed  up to the  fifth day,  
when the  consumpt ion  of  oxygen  in s t imula ted  buds is 75 per  cent  higher 
t h a n  in the  control  buds. 

I n t r o d u c t i o n  

6-Furfury laminopur ine  and 6-benzylaminopur ine  in small doses, causes the  
expans ion  of  apple buds and  in larger doses, opening of  the  buds. A dose 
o f  10--30 ~g. 6-benzylaminopur ine  causes expansion while higher doses 
(50--200t~g.) bring abou t  sprout ing of the  buds (CHvoJKA, VE~E~, 
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KOZEL 1961). These morphological changes can usually be observed 5 to 
10 days after the application of kinine. 

In studying the mechanism of the effect of kinine, however, it is especially 
interesting to observe the period from the application of kinine up to the 
time when visible, morphological changes can be noted in the stimulated 
buds. We expected that  an increase in the synthetic process in the stimulated 
buds would be reflected during this period in changes of their metabolism, 
particularly respiration. Because activation of the synthetic process is closely 
connected with respiration, the aim of this work was to determine the con- 
sumption of oxygen in the controls and in the stimulated buds, in a time de- 
pendence, during the first five days after the application of 6-benzylamino- 
purine. 

Material and Methods 

The exper iment  was  carried out  in Augus t  1961, on 5-year-old apple trees of  the Boskoop 
var ie ty  growing on M I stocks. The 6-benzylaminopurine was  applied to buds  on the  middle 
pa r t s  of  one-year  shoots  on these trees. Five buds  were used f rom each shoot.  

6-Benzylaminopurine in 50 ~g. am oun t s  dissolved in 1 ml. to one bud,  was  int roduced 
into the  exper imenta l  buds  and 1 ml. of  distilled water  into the control buds.  

6-Benzylamnopur ine  was  added to 5 ml. test  tubes  into which the  given a m o u n t  of fluid 
had  been pipet ted:  One end of a th in  rubber  tube  20 to 30 cm .long was  inserted r ight  to the  
b o t t o m  of each tes t  tube,  and the  solution was  drawn up th rough  a pipet te  fixed to the  
o ther  end of  the  rubber  tube  unti l  the  whole tube  was full. The end of the tube  was  then  
closed hermetcial ly  between the fingers, the  pipet te  taken a w a y  and the  end of the  rubber  
tube  pulled on to the end of bet  s tem of  the  shoot  which remained after  cut t ing of the  leaf  
blade. The end of the  rubber  tube  which was  in the  solution int he test  tube  was  abou t  
2 - -3  cm. higher  t h a n  the stem, into which the  solution then  flowed automatical ly .  I t  is 
necessary to take great  care when removing the  tube  f rom the stem, so as no t  to pull the 
s tem off. 

P repara t ion  of  the 6-]cenzylaminopurine solution: The weighed a m o u n t  of 6-benzylamino- 
purine is dissolved in 5 ml. of distilled wate r  acidified wi th  HC1 to p H  ~ 2, by  heat ing on a 
boiling wate r  ba th .  The solution is then  diluted wi th  water  to a final volume of  80 - -90% and 
again heated  so t ha t  the  granules dissolve completely. Finally, the pI-I of the solution is adjusted 
to 5.5 and the solution is made up  to the final volume. 

The consumpt ion  of  oxygen by  the  s t imula ted  and  control buds  was  determined by  the direct 
W a r b u r g  method.  The buds  were collected a t  daily intervals  f rom the  first to  the  fifth day  af ter  
the applicat ion of 6-benzylaminopurine.  Fo r  each determinat ion,  32 s t imula ted  buds  f rom seven 
shoots  were taken and 32 control buds  also f rom seven shoots. 

Contents  of the  Warbu rg  flasks: E igh t  buds  were. placed freely on the  b o t t o m  of the  W a r b u r g  
flasks, 1 ml. of  distilled water  was  pipet ted into the  side-arm and into the  adsorpt ion  dish, 
0.2 ml. of  20~o K O H .  

Measuring was  always carried out  one hour  after  removal  of the buds.  The changes 
in pressure  were subt rac ted  a t  15 minu te  intervals  for a period of 90 minu tes  a t  26 ~ C. When  
measur ing  was  completed, the dry  weight  of the  buds  was  determined.  The resul ts  of measur ing  
are expressed in ~l. of consumed oxygen per  100 ~zg.of dried bud  weight  dur ing 90 minutes ,  bo th  
in tables  and graphs.  Each  exper iment  was  repeated four times. 

Results and Discussion 

Five experiments with two variations were carried out on the buds of 
a Boskoop apple tree. The buds were stimulated with kinine in the experi- 
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mental variants while plain solvent was added to the control variants. The con- 
sumption of oxygen in the controls and in the stimu]ated buds was determined 
daily up to the fifth day after the application of kinine. 

The control variants in all experiments showed practically the same value 
of consumed oxygen reffered to dry weight. On the contrary, in all ex- 
perimental variants a greater consumption of oxygen was observed, compared 
with the controls, from the first day 
after the application of kinine. I t  is 
interesting that  this increase in the 
consumption of oxygen rises with 
time. While the increase in oxygen 
consumption on the first day after the 
application of kinine was 8 .30 ,  on 
the fifth day it had reached 75% in 
the stimulated buds as compared with 
the controls. (See tab. 1 and Fig. 1.) 

On the basis of given results it can 
be concluded that  6-benzylaminopu- 
rine increases respiration in stimulat- 
ed apple tree buds. Only 24 hours 
after application, the consumption of 
oxygen in stimulated buds is higher 
than that  of control buds, and in the 
course of the first five days after the 
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Fig. 1. Oxygen consumption of control and 
stimulated (6-benzylaminopurine) buds of 
apple tree. Abscissa: days. Ordinate: ~zl. 02. 
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application of 6-bcnzylaminopurine the increase is increasingly more marked. 
From the sixth day after the application of 6-benzylaminopurine there was 
no purpose in measuring oxygen consumption because, beginning on this day, 
the stimulated buds began to have a markedly different morphological 
appearance from that  of the control buds. 

~ 

Tab. 1. Differences in the consumption of oxygen in buds stimulated with 6-benzylamidopu- 
rino compared with controls 

No. of days after 
stimul. 

Consumption of O~ in ~u i 

Control Experiment 

150.2 
157.2 
153.7 
153.9 
159.3 

162.7 
174.0 
207.5* 
234.5 
278.8 

Difference inpe reen t  

8.3 
10.7 
35.0 
55.4 
75"0 

* Because of a technical fault in measuring the value as the average of two parallel deter- 
minations is given only (faulty hermetic ring fittings in two manometers). 
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J I .  XBofiiCa (I/IHcTHTyT aUcHepnMeHTa~bHOfi 60TaH~u~, q C A H ,  IIpara) 

BJIH~IHHe CTHMyZIHpyIOIIlnX 2[Oa 6 - 6 e n a l i a a M n n o I I y p n u a  Ha npo6ym~eHue n o u e ~  
~I~JIOHH H Ha HoTpe6~eHHe KHC~Opo~a DTHMH HouKaMH 

B TeqeHHe 5 ~Hefi uoc~e BBe~eHH~ 6-SeH3H~aMHnonypHHa 5H~O HayqeHO ere B~HflHHe Ha 
~UXaHHe uoqeK flS~OHH. ABTOpH o u p e ~ e ~ H  noTpeS~eHHe rHc~opo~a MeTO~OM 
BapSypra.  Bu~o Hafi~eHO, qTOHOTpe6~eHHeKHc~opo~anoqKaMH yBe~HqHBaeTcH C nepBoro 
~m~ noc~e BBe~eHH~ 6-6eHau~aMHHoHypHHa K Ha H~TUfi ~eHb npeBumaeT Ha 75% uoTpe- 
6~eHHe uHc~opoaa ~OHTpO~bHUMH nouraMm 


