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Abstract. Distinct redox gradients were found in flowers and stalks of some plants. The ovary 
was found to be the most negative par t  in the whole pistil and more negative than the coloured 
perigon or corona leaves. These redox differences are in accordance with biopotential differences 
obtained in flowers by other authors. 

One of the problems in the pollen tube growth is how the pollen tube 
finds its way into the stylar canal and to the ovules in the ovary. ZEILE- 
MAKER (1956) has shown that there were potential differences between the 
top of the ovary and the corona of Narcissus pseudonarcissus (average 
33 mV) and between the ovary and the stigma (120 mV). The ovary proved 
to be negative both with regard to the corona and the stigma and style. 
Furthermore, this author has shown that the pollen tube has grown to the 
cathode. 

According to LUND (1928), the bioelectrie potential originates in redox 
potential and, therefore, the redox potentials were measured in the flowers 
of some plants. 

Methods 

Oxidation reduction potential (RP) was measured according to the method 
described in another paper (BENADA 1966). The experimental material was 
grown under field conditions. RP is given as the difference in mV from the 
potential of the saturated calomel electrode: Eo being 0.244 V at 20 ~ C. 
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1. RPs  were measured in the flowers of Papaver somniferum. The results 
are shown in Table 1. The ovary has very distinctly lower R P  compared 
with petals. 

Table  1 

R e d o x  po ten t i a l s  in t he  flowers o f  Papaver somni/erum (in m u  

P e t a l a  -}-253 -}-264 -}-267 -}-289 -}-264 -}-273 -}-260 ,},251 ,},261 -}-250 
O v a r y  .}.195 ,},194 ,},169 .}.194 .}.148 + 2 1 0  .}.127 .}.145 ,},180 ,},138 
Difference 58 70 98 95 116 63 133 106 81 112 
Mean  difference 93.2 m V  

2. The redox gradients in the flowers and the stalks of three varieties of 
tulip are shown in Table 2. The gradients are expressive. The lower par t  
of the stalk, as well as the tepala, have relatively high RPs.  Redox gradients 

Table  2 

R e d o x  g r a d i e n t s  in t he  flowers o f  tu l ip  (in mV)  

Colour o f  flowers: yel low 

1 S ta lk  midd l e  pa r t  + 8 - - 1 0  ,},14 + 7 ,},16 -}-27 ,},12 -}-25 + 5 -}-20 
2 S ta lk  u n d e r  the  flower 0 - - 16  - -  3 --  5 - - 1 5  + 3 -}-20 + 2 --  5 - -  5 
3 Tepa l a  + 7 -}-28 + 1 0  - -16  - -14  + 4 + 1 0  -}-28 --  4 -}-26 
4 S t i g m a  - -68  - -42  - -51  - -42  - -71  - - 6 6  - -61  - -41  - - 7 4  - -76  
5 O v a r y  - -88  - -100  - -94  - -97  - -87  - -71  - -94  - -95  - -96  - -91  

Colour  o f  flowers: yel low wi th  red  m a r g i n  

1 S ta lk  midd le  pa r t  + 6 2  + 5 1  -}-44 + 3 4  -}-35 -}-53 -}-46 -}-36 -}-34 -}-49 
2 S ta lk  u n d e r  t he  flower -}-60 -}-39 -}-33 -}-22 -}-35 -}-34 -}-30 + 1 6  .}.19 -}-26 
3 Tepa l a  -}-53 -}-35 -}-47 -}-28 -}-36 -}-52 -}-25 -}-36 -}-36 -}-47 
4 S t i g m a  - -  5 - - 44  - -55  - -23  - -31  - -53  - -41  - -49  - -51  - -31  
5 O v a r y  - -67  - -58  - -69  - -75  - -83  - -79  - -72  - -69  - - 6 4  - -83  

were found in the pistil, too. The ovary has the lowest RP.  The average 
difference between the tepala and the ovary was 93 mV. 

3. The RPs  were measured in the flowers of Gladiolus gandavensis. The 
results are shown in Table 3. The ovary had clearly much lower R P  than 

Tab le  3 

R e d o x  po ten t i a l s  in t he  flowers o f  Glddiolus gandavensis cv. K l e n o t  (in mV)  

Lower  old flower J u s t  opened  flower Y o u n g  uppe r  flower 

Corolla: ~-20 --  2 - - 40  
Ovary :  --  70 --  78 --  50 
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the tepala. In the partly developed flower the potential difference was only 
small. 

Diseussion 

The shown redox gradients are in accordance with the potential differ- 
ences obtained by ZEILEMXKER (1956), but there is a discrepancy with the 
results of ]aRITIKOV (1954) who found high RPs in the stigma and low 
RPs in the pollen grains using redox dyes. The present measurements, as 
well as those earlier ones (BENADA 1966), give a basis for the opinion that 
the redox dyes are not suitable for I~P measurement in the living tissues. 

From experiment No. 3 it is concluded that a potential difference appears 
during the flower development. In this connection the meaning of the 
anthocyans in the flower is very impressive as the RP is kept higher in the 
corona and probably also in the pollen grains than in the pistil. 
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J-. BElgADA, V:~zkumn:~ flstav obilngffsk~ Krom6~i~: Gradienty redoxpoteneifilu v k v 6 t u . -  
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Ve kv6teeh a stoncich vybran~ch druhfi rostlin byly nalezeny v~-zna6n6 gradienty redoxnlch 
potenciAlh. Redoxni potenciA1 semeniku byl nejvice negativni ve srovnAni s ostatnimi 6~stmi 
pestiku a byl negativn6jw nell okv6tni nebo korunni listky. Gradienty redoxnieh potenciAlfi byly 
nam6~eny i ve kv6tnl stopce tuliphnfi. Zji~t6n6 rozdily v redoxnich potencigdeeh kv6ta souhlasi 
s rozdily biopoteneiElfl, nam6~enshni jin~,mi autory. 

}t. BeHAJIA, HayqH0-Hcc~e~OBaTe:I~C~Hfi IlttCTHTyT 3epHoB~x gy~LTyp, HpoMeph~m: 
Pej~o[r rpa~neHTbi B ~BeTge. - -  Biol. P lant .  9 : 202--204,  t967. 

B ~neTKax H CTe6JI~X ~ccneJ~oBaHHhIx pacTeH•fi Hafi~eubI 3HaqHTeJI~HHe rpaJ~geHT~ 
pe~o~c IIOTeHI[HaJIOB. l'IoTeHI~IIaJI 3aBHaH oKa3a~c~ Ha~60aee OTpHKaTe~hHhIM nO cpanne- 
HIIIO C OCTaJIbHhIMII ~IaETHMII necTHKa ff 6 ~  6oaee OTpgRaTe~eH, qeM noTeHi~ffa~ nenecTKOB 
~BeTKO. rpa~genT~ pe~oHc n o T e n ~ a n o n  nonyqeHu ~ Ha I~BeTOHO~K~I TIOnbnaHos. Ha- 
MepeHnhm paa~inqHg pe~oKc nOTeHRHaJIOB I~BeTHa CXO~HKI C ~aHHBIMH paann~aM~ 5no- 
noTettKnanoB ;~pyrrtx aBTopon. 


