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Abstract. The  inf luence  o f  j a s m o n i c  ac id  (JA) on 
d i f fe ren t i a t ion  o f  m e r i s t e m s  o f  the  po ta to ,  Solanum 
tuberosum cv. Vesna, was  inves t i ga t ed  in v i t ro .  
M e r i s t e m s  were  g r o w n  on Murash ige  and S k o o g  
(MS)  m e d i u m  s u p p l e m e n t e d  wi th  indo le -3 -ace t i c  
ac id  ( IAA)  (10 IxM), k ine t in  (10 ~M),  g ibbere l l i c  
ac id  (3 p,M), as  mod i f i ed  by  Bang.  A d d i t i o n  o f  J A  in 
c o n c e n t r a t i o n s  o f  0 .5-10  IxM inc reased  the n u m b e r  
o f  m e r i s t e m s  tha t  d e v e l o p e d  into buds ,  pa r t i cu la r ly  
in m e r i s t e m s  i so la ted  f rom shoo t s  g rown f rom tu- 
be r s  in the  da rk .  J A  had  no no t i ceab le  effect  on 
m e r i s t e m s  f rom ge rms  g rown  in light.  All  a d d e d  
c o n c e n t r a t i o n s  o f  J A  r e t a r d e d  cal lus  and roo t  for-  
mat ion .  The  inh ib i to ry  ef fec t  on rh izogenes i s  d i sap-  
p e a r e d  i m m e d i a t e l y  a f te r  t r ans fe r  o f  the d e v e l o p e d  
buds  to m e d i u m  wi thou t  JA.  

J a s m o n i c  ac id  (JA) and  its me thy l  e s t e r  ( JA-Me)  
have  been  found  to be ub iqu i tous ly  d i s t r ibu ted  in 
p lan t s  (Dathe  et  al.  1981, M e y e r  et  al. 1984, Mie r s ch  
et  al. 1986, Y a m a n e  et  al. 1981). J a s m o n a t e s  have  
a l so  been  f o u n d  to p o s s e s s  d i f ferent  phys io log ica l  
ac t iv i t i es  when  e x o g e n o u s l y  app l i ed  to p lan ts  (see  
S e m b d n e r  and  G r o s s  1986 for  re fe rences ) ;  in pa r t i c -  
u lar ,  the  s enescen t  effect  o f  J A  has  been  s tud ied  
ex t ens i ve ly .  

T h e r e  are  on ly  a few repo r t s  on  the  in v i t ro  ef- 
fec ts  o f j a s m o n a t e s .  J A  inh ib i ted  c y t o k i n i n - i n d u c e d  
c a l l u s  g r o w t h  o f  Glycine max  ( U e d a  and  K a t o  
1982). P o l a s h o c k  and Mot t  (1987) r e p o r t e d  on  the  
ef fec ts  o f  J A  on e m b r y o g e n i c  cu l tu res  o f  N o r w a y  
sp ruce .  J A  s t imu la t ed  the  long i tud ina l  g rowth  o f  
s h o o t s  o f  g r a p e v i n e  a n d  p o t a t o  s t e m  c u t t i n g s  
( R a v n i k a r  et  al. 1990) and la te ra l  roo t  d e v e l o p m e n t  
on  p o t a t o  cut t ings  ( R a v n i k a r  and  Goga l a  1988). 

Kn6fe l  and  c o w o r k e r s  (1984) found  h igher  con-  
c e n t r a t i o n s  o f  J A  in shoot  and  roo t  ap ices  than  in 
c o t y l e d o n s  and  o the r  roo t  s egmen t s ;  s imi lar  resu l t s  

we re  o b t a i n e d  with  r e s p e c t  t o  the  roo t  a p e x  o f  Vicia 
f a b a  and  P i s u m  sa t ivum ( S e m b d n e r  a n d  K l o s e  
1985). T h e r e f o r e ,  we p r e s u m e d  a ro le  for  J A  in mer -  
i s t em d e v e l o p m e n t .  

This  w o r k  p r e s e n t s  the  i n f l u e n c e  o f  J A  on  p o t a t o  
m e r i s t e m  d e v e l o p m e n t  in v i t r o .  

Materials and Methods 

Potato tubers Solanum tuberosum L. cv. Vesna were stored in 
the dark at 4~ They were germinated as one-eyed parts in soil, 
in light at 25~ [light-grown germs (LGG)], or in the dark at the 
same temperature [dark-grown germs (DGG)]. Three- to 4- 
week-old plants were sterilized for 10 s with 70% ethanol fol- 
lowed by 10 min with 5% Ca-hypochlorite and then rinsed three 
to four times with sterile double-distilled water. 

The meristem apices (0.3-1 mm in length with two to four leaf 
primordia) were dissected and placed on Murashige and Skoog 
(MS) medium (1962) modified by Bhojwani and Razdan (1983) as 
follows: FeSO4 �9 7H20 and FeEDTA �9 2H20 were replaced with 
NaFeEDTA (136 I~M) and ZnSO4 �9 7H20 was used in a concen- 
tration of 36.85 IxM. DifcoBacto agar at 0.6-0.7% and 3% su- 
crose were added. This basal medium was supplemented with 
adenine (590 IxM), indole-3-acetic acid (IAA), (10 ~M), kinetin 
(10 IxM), and gibberellic acid (3 p.M) (Bang 1979) to obtain the 
meristem growth induction medium (control medium), chosen on 
the base of preliminary results. ( - ) JA (Firmenich SA, Geneva, 
Switzerland) was added to the control medium in concentrations 
of 0.5-25 ~M. Media were adjusted to pH 5.7-5.8 before auto- 
claving. 

Cultures were kept at 25 --- 2~ with a photoperiod of 16 h at 
5,5-12,3Wm -z (Sylvania Gro Lux F40T12 and fluorescent 
LV 20 lights). Cultures were transferred to fresh medium every 
4 weeks. Developed plants were multiplied with segmentation on 
basal medium and transferred to a greenhouse. 

Student's t test and a chi-squared contingency table (2 x 2) 
with Fisher's correction were used to calculate the levels of sig- 
nificant differences between the control medium and media sup- 
plemented with JA (De Fossard 1976). The following symbols are 
used: *p < 0.05, **p < 0.01, ***p < 0.001, where p means the 
level of significant difference between growth on control medium 
and media with JA and is 2x the standard error (SE). Fifteen to 
20 meristems were used for each concentration of JA and the 
control medium, and all experiments were repeated three or 
more times. 
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Fig. 1. Multiple budding on medium with JA, 4 weeks after mer- 
istem isolation. 
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Fig. 2. The inhibition of callus and root development by JA, 4 
weeks after meristem isolation. 
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Fig. 3. The influence of JA on the number of meristems (DGG) 
developing buds after 4 weeks in culture. 

Results 

Development of  Plants from Meristems on 
Control Medium 

MS medium as modified by Bang enabled 97% mer- 
istem survival. Shoots appeared 2-3 weeks after the 
meristems were dissected and placed on medium. 
This was independent of their LGG or DGG origin. 
About 2-5-cm tall, rooted plantlets were obtained 
in 4-6 weeks. On isolated meristems, callus ap- 
peared and adventitious buds developed beside ax- 
illary buds. The number of  buds formed on individ- 
ual meristems was relatively high, averaging five. In 
20% of  the meristems, up to 40 buds appeared on a 
single meristem (Fig. 1). 

Influence of  JA on Callus Formation 

The diameter of  the base of  the callus was mea- 
sured. JA significantly inhibited callus formation in 
all applied concentrations (Fig. 2). These results 

demonstrate that the mode of  react ion is again in- 
dependent of  the origin (LGG or DGG). 

Influence o f  JA on Bud Formation 

The number of  buds formed on a single meristem 
was comparable to the control  when JA in concen- 
trations of  0.5-3 ixM was added to the medium. 
Concentrations higher than 10 IxM retarded devel- 
opment  and growth. 

The number of meristems forming buds under  the 
influence of  JA was dependent  on their  origin (LGG 
or DGG). In the experiments  with LGG,  the influ- 
ence of  JA on bud formation was not noticeable,  but 
when DGG was used as the starting material, there 
was significant stimulation at concentrat ions of  0.5-  
10 ixM JA (Fig. 3). 

Influence of  JA on Root Development 

The number  of  buds forming roots was measured. 
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formation. This effect is contrary to rhizogenesis in 
potato stem cuttings (Ravnikar and Gogala 1988), 
where addition of JA in the medium stimulated lat- 
eral root formation and resulted in a well-developed 
root system. Similar results were obtained by Zim- 
merman and Vick (1983), who showed that JA stim- 
ulated development of adventitious roots in Vigna 
radiata. 

In DGG, JA increased the number of meristems 
that developed buds. Differences in the source ma- 
terial are probably the cause of differences in con- 
centrations of endogenous plant growth regulators 
(Pharis and Reid 1985). Meyer  and coworkers  
(1984) found differences in JA concentrations be- 
tween dark- and light-grown potato germs. How- 
ever, the data are not directly comparable to our 
experiments, which were performed with different 
cultivars. 

Meristem differentiation, among others, is the re- 
sult of combined influences of endogenous plant 
growth regulators and applied kinetin, IAA, gibber- 
ellic acid, and JA. However,  we observed that 
plantlets were more vigorous on medium with JA. 
This observation found its first application in the 
production of virus-free potato plants via meristem 
culture (Ravnikar and Gogala 1989). 

Fig. 4. Buds with developed roots after 2 weeks on basal me- 
dium. 
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In comparision with the control medium, JA signif- 
icantly inhibited root formation (Fig. 2). The inhi- 
bition was nontoxic, since all regenerated buds 
formed roots as soon as they were transferred to the 
basal medium (Fig. 4). The length of time (2, 4, or 6 
weeks) of shoot growth on JA-supplemented media 
had no effect on normal root formation after trans- 
fer to the basal medium. Developed plants adapted 
to greenhouse conditions without any problems. 

Discussion 

Experimental data indicate a physiological role of 
JA in meristem development. JA can influence or- 
ganogenesis by inhibition of callus and root forma- 
tion and enhancing bud formation. A similar callus- 
inhibition effect was observed by Ueda and Kato 
(1982) on cytokinin-induced callus growth. 

In our experiments, JA prevented in vitro root 
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