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Abstract. Young seedlings of Zea mays L. and Cucurbita pepo L. were grown in water cultttre 
with a layer of oil (linum or olive oil) or liquid paraffin. The seedlings transport oil and parafm 
into the top and in the young root. Gucurbita seedlings proved to be very sensitive and died 
within few days. Zea proved to be resistant. In Zea this transport of oil was found r be related 
to the age of the seedlings and the zone of the root in contact with oil. The oil was loealised 
in the cell walls of different tissues of root and top, in the intercellular spaces of cortex and 
pith and in the xylem vessels. 

I n  t he  yea r s  a b o u t  1930 S. Pr~it (unpubl . )  in t he  i nves t iga t ions  on  
t r a n s p i r a t i o n  a n d  ions u p t a k e  used  a th in  l aye r  of  oil or l iquid  pa ra f f i n  on  
the  sur face  of  t he  n u t r i e n t  so lu t ion  to  p r e v e n t  the  e v a p o r a t i o n  of  wa te r .  
D u r i n g  these  e x p e r i m e n t s  a r e m a r k a b l e  resu l t  was  obse rved :  t he  y o u n g  
p l a n t s  o f  Z e a  m a y s  (roots  a n d  leaves)  a p p e a r e d  t r ans lucen t ,  t he  in te rce l lu la r  
spaces  be ing  filled wi th  oil. 

Seeds of  Z e a  m a y s  a n d  Cucurb i ta  pepo  were g e r m i n a t e d  in B e n s o n ' s  sol- 
u t ion  in P e t r i  dishes a t  a b o u t  25~  for  a b o u t  6 6 - - 7 2  h. Y o u n g  seedl ings 
were  g rown  in B e n s o n ' s  so lu t ion  in t e s t  t u b e s  (or cu l ture  tubes) .  T h e  seed-  
l ings were  p l a n t e d  in cu l tu re  t ubes  t h r o u g h  cork  pieces a b o u t  2 - - 3  m m  in 
th ickness  wi th  a hole in t he  cent re .  Olive oil or  l iquid pa ra f f in  was  i n t r o d u c e d  
in t he  cu l tu re  t ubes  a t  t he  sur face  of  B e n s o n ' s  so lu t ion  b y  m e a n s  of  a m e d -  
icinal  syr inge  w i th  h y p o d e r m i c  needle  so t h a t  a b o u t  3 - - 5  m m  p o r t i o n  o f  
y o u n g  roo t  (or h y p o c o t y l )  was  b a t h e d  in oil or  l iquid pa ra f f i n  while  the  res t  
was  in n u t r i e n t  solut ion.  The  roo t s  were  in t he  d a r k  while  t he  t ops  were  
e x p o s e d  to  l ight.  The  boxes  were  p l aced  in a cu l t i va t i on  r o o m  wi th  
cont ro l led  condi t ions .  

I t  was  seen t h a t  t he  oil as well  as l iquid  pa ra f f i n  were  a b s o r b e d  a n d  t r ans -  
p o r t e d  b y  the  seedlings of  Z e a  a n d  Cucurbi ta .  G r o w t h  was  v e r y  m u c h  re-  
t a rded .  R o o t s  were  more  sens i t ive  to  the  p resence  of  oil t h a n  t h e  tops .  

Some  l ipophil ic  dyes  like S u d a n  red,  S u d a n  b lack  a n d  Ceres b l ack  were  
used  to  fol low the  m o v e m e n t  of  oil or  l iquid  pa ra f f i n  in t he  y o u n g  seedl ings 
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of Zea and Cucurbita. I t  was seen tha t  the dye (and consequently oil) first 
appeared in the top and later on started appearing in the young roots. 
The whole of the top as well as root except a few millimetres near root tip 
was coloured. In  some cases a small drop of coloured oil was observed 
on the top of the coleoptile. 

Cucurbita proved to be very sensitive to the presence of oil or liquid 
paraffin. Almost all the plants died by the 3rd or 4th day. The rate of mor- 
ta l i ty  in Zea seedlings was only small. Some of the seedlings lived even 
for a month.  But  apparent ly  there was no difference in the transport  of oil 
and liquid paraffin by Zea or Cucurbita seedlings. 

Young seedlings of Zea died earlier. Old seedlings were more resistant to 
the presence of oil and remained alive for a longer time. While still older 
seedlings did not t ransport  oil at all. 

The zone of the root which is in contact with the oil is also a very impor- 
t an t  factor in determining the transport  of oil. Only when the oil is placed 
within about 1 cm--  1.5 cm of the "basal"  part  of young root (or hypocotyl) 
it is transported. No transport  of oil was possible if it was placed at  the 
middle or at  the part  of the root near to the tip (apex). 

Different methods were tried to demonstrate the presence of oil in the 
plant  tissues. In the last a mixture of OsO4 and CrOa was used to fix small 
segments of root and top of Zea seedlings grown with a layer of linseed oil. 
This method proved to be quite successful due to the following reasons: 

1. Linseed oil was oxidized and consequently became immobile (and 
hard). The problem of disturbance and dislocation of oil was overcome. 

2. Osmium gave a dark black colour to the linseed oil wherever it was 
present in the tissues. 

The material was sectioned by a freezing microtome. The sections mounted 
in commercially available "Klova t ina"  (gum arabic) were dried and photo- 
graphed. 

I t  was seen in the transverse section of root and coleoptile tha t  the cell 
walls of rhizodermis and epidermis, collenchyma, parenchyma, endodermis 
and pericycle were coloured black. Intercellular spaces of cortex and pith 
were also full of oil. Some of the vessels in the coleoptile also had oil. In  
the "basal"  part  of the root the vessels also contained oil. 

The results are to be evaluated with reference: 
1. To the theories of permeability and transport  of lipidic substances in 

the plant. 
2. To the use of herbicide sprays mixed with oils and oils used to impede 

transmission of viruses (see K~3LPS 1968, BR5),K 1971). 
3. To the practice of coating seeds and of oil t rea tment  of fertilizers as to 

the increasing danger of pollution of water and soil with "mineral  oils". 
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Fig. l. Transverse section of six days old Zea mays coleoptile (lower part). The seedling was 
grown with a layer of linseed oil. The material was fixed in a mixture of Os04 and Cr03• The 
oil is visible in the intercellular spaces and some of the vessels. 
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Fig. 2. Transverse section of six days old Zea mays root ("basal" part - the part which was 
bathed in oil) grown with a layer of linseed oil. The material was fixed in a mixture of Os04 
and Cr03• The walls of rhizodermis, collenchyma and parenchyma are black indicating the 
presence of oil. 

Fig. 3. Same as in No. 2. The oil is seen in the intercellular spaces of lower cortex and the inter­
cellular spaces near the pith. Oil is also seen in some of the small vessels and in the spaces be­
tween the cells of endodermis and pericycle. 
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