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Our investigations have been based on two kinds of observations: 
firstly, that the mechanism of toxic action of some herbicides on plants 
consists in the photosynthesis and respiration blocking [1, 3, 4, 5] and 
secondly, that the soil microflora capable to provoke the phototoxic
effect of herbicides [2]. It is, therefore, of interest to find out, if the
bacteria affects photosynthesis and respiration blocking by herbicides.

METHODS

For the experiments, the strain Bacillus sp. 72 (subtilis) has been 
used [2]. The phototoxic effect of Venzar (3-cyclohexyl-5,6-trinethylenu- 
racil) in the presence of this strain has been tested on Sinapis alba and 
Spirodella polyrrhiza (L) Schleiden. The effect has been determined by 
changes of the photosynthesis and respiration intensity, as induce by 
Venzar in the presence and absence of the strain.

When Sinapis alba was used, the seeds were treated with the Venzar 
suspension and with the Venzar suspended in the bacterial culture. 
Then they germinated and were growing in water. After the leaves
had been formed, discs of 4,1 mm in diameter were cut out and placed
for 24 hours in the dark, in the vapour saturated atmosphere; after
wards, they were measured [6]. Spirodella was cultured on a sterile, 
inorganic medium and then transferred for 24 hours into the tested 
liquid (in the dark).

The measurements were conducted with the gas exchange, i.e. relat
ive photosynthesis and respiration were measured in the differential ca-

1 Work supported by the Grant No. FG-Po-249 from US Department of 
Agriculture.
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pillary micro-respirometer [7]. Discs of Sinapis alba leaves and entire 
intact Spirodella elements were used. The intensity of the relative pho
tosynthesis was expressed in terms of oxygen production and that of 
respiration in terms of its consumption over Warburg buffer No. 10 
under constant pressure at 26°C.

The respiration rate was measured in the dark and photosynthesis 
in the light of 4500 luxes (experiment 1 and 2) or 7400 luxes (expe
riment 3). The measurements were made as follows: after the plants 
had been transferred into the microrespirometer chamber they were 
adapted to the given light intensity, the rate of the photosynthesis 
being measured for 20 minutes; then the plants were subject to 10- 
minute adaption in the dark and the respiration rate was measured for 
20 minutes. Each measurement was made thrice.

RESULTS

In preliminary experiments, Venzar doses which inhibited the photo
synthesis but failed to cause a rapid destruction of the plants have 
been established. They are 100 ppm for Sinapis alba (exp. 2) or 10 ppm 
for Spirodella (exp. 3).

The photosynthesis and respiration rates were then compared in 
the following (liquids) variants solutions: distilled water as a control, 
a medium for bacterial strain and bacterial culture. Compared was also 
the inhibition of photosynthesis induced by Venzar suspended in water 
or in medium. The inhibition degree being identical in either case, the 
results will be limited to the following variants: (1) distilled water as 
control; (2) Venzer suspension in water; (3) Venzar suspension in the 
liquid culture of Bacillus sp. 72 or of the filtrate (exp. 2 and 3).

The measurements for Sinapis alba and the preliminary values for 
Spirodella suggest that the respiration rate considerably increased in 
the presence of the bacterial strain and Venzar. The phenomenon might 
have been accounted for by the respiration of bacterial cells; the ex
periments with Spirodella were made using strain filtrates, without 
living cells.

E x p e r i m e n t  1: Venzar, at the concentration of 100 ppm was 
found to inhibit the relative photosynthesis of discs of Sinapis alba 
leaves with concomitant promoting effect on the respiration rate. In the 
presence of the bacterial strain it highly augmented the respiration rate 
and concurently markedly reduced the intensity of the relative photo
synthesis (Fig. 1).

E x p e r i m e n t  2: Venzar, at the concentration of 50 ppm, exerted 
a strong inhibitory effect on the relative photosynthesis of the entire
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Spirodella elements, with no effect on their respiration. On the other 
hand, it pronouncedly invuased the respiration rate in the presence 
of the bacterial strain. With this variant, the relative photosynthesis 
was almost equal to 0 (Fig. 2).

Fig. 1. Photosynthesis and respiration 
of discs of mustard leaves

1 — HjO, 2 — Venzar, 3 — Venzar + culturc 
of bacteria
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Fig. 2. Photosynthesis and respiration 
of fronds of Spirella

1 — H20 , 2 — Venzar, 3 — Venzar+ filtrate 
of cultures

E x p e r i m e n t  3 : As the low light intensity in the experiment 2 
(4500 luxes) might have been one of the reasons for the reduced re
lative photosynthesis it was increased up to 7400 luxes in the expe
riment 3. In the presence of the bacterial filtrate, the stimulating effect 
of Venzar in the respiration of Spirodella elements was so strong that 
the respiration prevailed over photosynthesis, which resulted in oxygen 
consumption both in the dark and in the light (Fig. 3).

DISCUSSION

The measurements performed have proved that the Bacillus sp. 72 
has a modifying effect on the action of Venzar on the tissues of green 
plant. In the presence of the strain there was a pronounced Venzar- 
induced increase in the respiration rate of plants. Similar results were
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Fig. 3. Photosynthesis and respiration of 
fronds of Spirella

1 — H20 , 2 — Venzar, 3 — Venzar+filtrate of 
culture

obtained both with the strain and its filtrate. The phenomenon is not 
likely to be caused by the respiration of bacterial cells. In the presence 
of the strain, the increased oxygen consumption due to Venzar was 
accompanied by a reduction of oxygen production in the light. Thus, 
the intensity of the relative photosynthesis is reduced in the concomi
tance of the strain and Venzar.

The results obtained imply that the metabolites of the Bacillus sp. 72 
modify the effect of Venzar on physiology of plants. This is an additional 
reason for quicker destruction of plants following the concurrent action 
of Venzar and bacterial metabolites, as compared with that of Venzar 
alone.
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DZIAŁANIE VENZARU I BAKTERII 
NA FOTOSYNTEZĘ ROŚLIN

Akademia Rolnicza we Wrocławiu 

S t r e s z c z e n i e

Badano mechanizm działania Venzaru i szczepu bakteryjnego Bacillus sp. 72 
na rośliny. Mierzono intensywność pobierania i wydzielania tlenu przez liście 
gorczycy i rzęsy. Intensywność ta była miarą oddychania i fotosyntezy. Venzar 
w obecności szczepu bakteryjnego wyraźnie zwiększał oddychanie roślin, a obniżał 
fotosyntezę w porównaniu do działania samego Venzaru i do kontroli. Metabolity 
bakterii zmieniały działanie Venzaru na procesy fizjologiczne w roślinach.

Jest to jedna z przyczyn szybszego ginięcia roślin, na które działał Venzar 
równocześnie z kulturą bakterii.

В. ЧЕРВИНСКИ, Т. ВЕНГЖ ИН  

ВЛИЯНИЕ BEH3APA И БАКТЕРИЙ НА ФОТОСИНТЕЗ Y РАСТЕНИЙ 

Сельскохозяйственная Академия, Вроцлав, Польша 

Ре з юме
Исследовали механизм совместного действия вензара и бактериального 

штамма Bacillus sp. 72 на фотосинтез и дыхание растений. Вензар снижал 
процесс фотосинтеза, но усиливал дыхание растений. Бактериальная культура 
углубляла действие вензара. Это является одной из причин более быстрой 
гибели растений, на которые влиял гербицид суспендированный в бактериаль
ной культуре, чем гербицид суспендированный в воде или питательной среде.




