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Summary 

It was sho\vil that abscisin I1 at low concentration (0.5 [0 " M) has a significant growth inhibiting 
effect on the sprouting of cxciscd potato buds. 
The gro\~th accelerating effect o f  GA is partly supprc~,scd I~y abscisin I1. No tit"cot could be ob>Cl~.cd 
on the length of the dormant period. 
GA seems to haxc a negati,.e iultucnce on the root l\wmat{on. 
Combincd Ircatment with GA and abscisin 11 nearly comp[elcly inhibited root Iormalion. 

Introduction 

It was discovered some years ago,  that po ta to  tubers conta in  certain metabol ic  
p roduc ts  dur ing  the per iod of  natural  do rmancy ,  that p re \ en t  germina t ion  of  seeds 
(Schippers ,  196l ). It also appeared  that these c o m p o u n d s  inhibit  the cell e longat ion in 
the avena coleopt i le  test (Hemberg ,  1947). 
Except a very recent indicat ion (Walker ,  1968), earl ier  a t tempts  to inhibit sprout ing  
of pota toes  x\,ith extracts  conta in ing  these conlpounds ,  which shoxved significant 
resemblance  to the so-called "inhibitor ~3 conlplex" (Bennet-Clark  and Kefford,  1953: 
B lumen tha t -Go ldschmid t  and R a p p a p o r t ,  1965) were unsuccessful (Bttrton, 1956; 
Buch and Smith,  1959: Hemberg  and Larsen, 1961 ). 
Abscis in II discovered some years ago by Eagles and Ware ing  (1964) follox~ed by 
es tabl i shment  oF the chemical  s t ructure  ( O k h u m a  et al., 1965) and synthesis by 
Cornl 'or th  et al. (1965) has been shown to influence the do rmancy  and growth of  a 
wide variety of  plants,  and is possibly identical with the inhibi tor  f5 complex.  It was 
shown that  abscisin 11 pro longs  the d o r m a n t  period of  whole po ta to  tubers and that 
sprout  growth of  excised buds was re tarded (EI-Antably  et aI., 1967). It was also found 
that  abscisin 11 acted as a gibberel l ic  acid antagonis t .  
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Fig. 1. Apparatus  for l l l c  biotcst. 
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Material  and methods 

Tile exper iments  were carr ied out with po ta toes  of  the wlrietv Bin(/e which had been 
previously  s tored a t 2  5 :C .  
By means of  measurenlent  of  the volume and \~eiglling. tlne specific \~eight of  each 
tuber  was de termined.  Measurement  of  the volume wits done with a modified pycno-  
m e t e r .  

In this way, the most  f requent ly  occur ing specific gravi ty fract ion with a class interval 
o f sp .  gr. 1.086 1.095 was selected. 
F rom these tubers  the two buds near the apical  bud were excised with a cork borer  
(d iameter  14 ram). The plugs \vere cut at a height of  8 mm ( R a p p a p o r t  et al., 1965). 
Tile excised buds were t reated as fol lows:  

a. unt rea ted  cont ro l  
b. g ibbe re l l i cac id  10.5 . 10 .SMsoln .  in dist. \~ater 
c. abscisin II 0.5 10 -s  M soln. in dist. water  
d. g ibbere l l i cac id  0.5 l0 a M  : a b s c i s i n l l 0 . 5  10 S M s o l n .  ind i s i ,  water  

The abscisin 11 and the G A  were dissolved in 1 ml e thanol  and di luted with dist i l led 
water  to tile desired concent ra t ions .  The pH of  the solut ions  was adjus ted  to pH 6.0 
by add ing  10 -a M a m m o n i a .  The cont ro l s  were grown on disti l led water  to which 
e thanol  was added  and adjus ted  to the same pH value. The initial concen t ra t ion  of  
e thanol  in the exper imenta l  so lu t ions  and tile cont ro l s  was thus 0. I ",,. 
The biotests  were carr ied out  in the fol lowing way:  
Nylon  gauze was a t tached to a perspex cyl inder  by means of  a rubber  ring (Fig. I) and 
the po ta to  plugs were placed on it. The cyl inder  was placed in a dish in such a way 
that  the nylon gauze just  made  contact  with the surface of  tile respective solut ions.  
Each dish conta ined  100 ml of  solut ion which was aera ted  cont inuous ly .  The experi-  
ments  were carr ied out  in the dark  at room tempera ture .  Every t rea tment  consisted of  

1 G A  = 90"oGAAa i IO",'GAA]A; 
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T a b l e  1. N u m b e r  o f  s p r o u t e d  b u d s  as  p e r c e n t a g e s  o f  Ihc l o l l ]  nuic~bcr. 

Da.lw oJ tr<'atmc##t CoHlro/ .4/>,vci.vin II (;..f .Ih.~cL~'in 11 �9 G.-t 

I 35 45 58 47 
2 79 87 87 83 
3 94 88 95 91 

4 96  96 II)0 96 

5 dishes, each with twenty buds. Every two davs representat ive  samples  of" t\xenty 
buds were t~tken out  and tile sprout  length was measured.  

Results and discussion 

The results are presented in Table  I and Fig. 2. 
Tile da ta  presented in Table  1 show that t rea tment  with abscisin II did not pro long the 
d o r m a n c y  period.  It is also not shown that under the given cilctAnlstances G A  has a 
d o r m a n c y  break ing  effect. 
However  the graphical  representa t ion  Fig. 2 shows that t rea tment  ,a ith abscishl I1 has 
a signil icant growth inhibi t ing effect. Trea tment  of  tile buds \vith G A  in combina t ion  
\vith abscisin II showed that  tile latter c o n l p o u l l d  a c t s  zts a n  L t n t a g o n i s l  Of G,,\. These 
restilts co r respond  to those of  El An tab ly  et al. (1967). 
In the invest igat ions  of  El An tab ly  el al. 5 lxI of  a 50 ppm solut ion of" abscisin I1 was 
appl ied  daily direct ly onto  tile buds dur ing  a per iod of  3 weeks. 
In s imilar  exper iments  carried el_it by us using the method of  dai ly  appl ica t ion  onto  
the bttds, bul with a concenti-;+ttion of  25 ppm abscisin II, no dilTerencc in sprout ing  
could be observed.  H o w e ; e r  using the method,  its described here xvitln aerat ion,  with at 
lower concen t ra t ion  of  0.5 10- s M abscisin 11, tile results show a not iceable  elTect. 
The lat ter  concen t ra t ion  is more in agreement  with physiological ly  possible circum- 
stances. In con t rad ic t ion  to tile method in which tlne excised po ta to  buds were placed 
on filter" paper ,  no microbial  rot t ing occured with tile aera ted  method.  Moreover  the 
excised buds were in con t inuous  contac t  with the solut ions.  
Tile results show that the different t rea tments  have no effect on the moment  ol" the 
beginning of" sprout ing.  This may \\,ell be because of  tlle well known wound eft'eel. In 
add i t ion  to the above  ell'ects it was not iceable  that  there was a great dilTerencc in root  
format ion .  
The untreatcd buds showed tile greatest  number  of  roots. M o r e o \ e r  these roots  \ ;ere 
better" developed thatll ill tile case of  line other  t reatments .  Trea tment  with G A  its \veil 
as \vith abscisin ll causecl a decrease in tile nun-|ber c,f roots  by about  20",,. In the case 
o[ 'abscisin II this possibly was caused by line fact that the sprouts  were less developed.  
T rea tmen t  with G A  also showed \ 'ery thin roots,  this in cont ras t  to the t rea tment  with 
abscisin 11 that  showed a more normal  root  fornlatioI1. However  tile combined  treat-  
meat  with G A  and abscisin 11 caused a decrease of  the number  of  roots  by more than 
75 ",,. Moreover  these roots  were very poor ly  developed.  
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Fig. 2. Effects of GA and abscisin II o n  the sprouting of excised potato buds. 
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