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VHv K-hum~tu  na fotosynthesu 

Na n~kolika systematicky rfizn:~ch vodnich rostlin~ch jsem sledoval prim6 
a krs p~sobeni humgtu  na  fotosynthesu. Z pokusd na  rodech Potamo- 
geton, Nuphar a Vallisneria vypl:~vs ~e intensi ta  fotosynthesy listfi ovlivn~n:~ch 
humgtem a listfi kontrolnich z~stgvg stejng, ~.e tedy humgt  pH krgtkodob6 apli- 
kaci fotosynthesu neovlivfiuje. Shodn6 v:~sledky jsem dostal i u ~asy Scenedeamus 
ebliquus, kde se rozdily zaSaly projevovat  a~ po n~kolika dnech pfmobeni. Nelze 
ani  v t~chto pHpadech mluvi t  o ovlivn~ni vlastnLho pochodu fotosynthesy, humAt 
tedy  phsobi na  fotosyntheou pouzo nepHmo. 

The data in the literature show that, even if not directly measuring photo- 
synthesis following the application of humus substances, authors assume an 
increase in photosynthesis as they generally observe an increase in chlorophyll 
content. I attempted here to answer the question whether humus substances 
affect photosynthesis only indirectly or also directly. 

Water plants were used for the experiments; leaves of higher water plants 
(Potamogeton lucens L., Nuphar luteum SM., Vallisneria spiralis L.) and algae 
(Scenedesmus obliquus (TuRP.) KOTZ. culture no. 125) from the Collection of 
Autotrophic Organisms of the Czechoslovak Academy of Sciences. 

Photosynthesis was estimated continuously by the electrochemical method 
measuring dissolved oxygen in 0.01 M NaHC08 at a constant potential of the 
mercury drop electrode, against a zinc reference electrode. The measurements 
were carried out in a special apparatus at constant temperature (20 ~ C) and 
under illumination with fluorescent tubes (1300 Lx) with the possibility of 
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parallel estimation of photosynthesis ~ f  10 leaf samples or of a suspension of 
algae. The description of the apparatus and working procedure will be 
published later. Differences in the photosynthesis of the control and of the 
material treated with potassium humate at a concentration of 100 rag./1, for 
leaves and 10 rag./1, for algae were estimated immediately after adding humate, 
and later after 8, 16, 24, 40, 56 and 80 hours, with algae also after 120, 180 
and 240 hours. 
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Fig.  1. Increments  of  o x y g e n  content  after 50 rain. of  photosynthes i s  after t rea tment  wi th  
humate  for 1 6 - - 2 4 0  hours ,  in Scensdesmu8 obliguus. 
The  intercepts  show 4- sx  at P ~ 0 '05 (the difference is insignif icant UlJ to 120 hours  
and  significant at  240 hours.  

In studying the intensity of photosynthesis of leaves of higher plants no 
significant difference could be found in any of the variants between the con- 
trols and the humate-treated leaves. Hence it may be concluded that during 
short-time treatment humate does not affect photosynthesis. In an orienta- 
tion experiment with Vallisneria grown either in pure sand or with the ad- 
dition of humate a certain difference, even if small, could be observed. 

Not even in the simple organism represented by the unicellular alga Scene- 
desmus could any differences be established. Even here, during short-time 
treatment with humate, no difference between the control and the humate 
variant could be established. Differences in the intensity of photosynthesis 
became apparent only after 3--5 days, depending on the age of the culture. 
After 10 days, when the experimental series was closed, the difference was 
very pronounced. A typical course of an experiment is shown in Fig. 1. 

It could be concluded on the basis of the experiments that algae cultivated 
in a humate solution for a longer period of time would display higher photo- 
synthesis than the controls. This was confirmed here as the difference actually 
appeared at the beginning of the experiment and increased with time. 



1 0 0  J .  S T O K L A S A  

J=I. CTOK~Iaca  (OT~eYi ~H3HOYIOrIIH paCTeHHfi H IIo~BeHHOI] 6IIO~IOriiH, ~aI~y~IbTeT 
eCTeCTBOa~aH~H, I~ap~oB yHH~epcHTeT, H p a r a )  

B~HHHHe K-ryMaTa Ha ~OTOCHHTP3 
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H a  HecKo~BKHX CHCTeMaTH~ecK~ p a 3 H ~ x  BO~H~HX p a c T e ~ f l x  MHOm ~ 3 y q a ~ o c 5  npflMoe 
~OCBeHHoe B~HflHHe ryMaTa Ha e)OTOC~HTe3. I43 OH~TOB Ha p o a a x  Potamogeton, Nuphar 
Vallisneria BhITeKaeT, qTO HHTeHCHBHOCTh ~OTOCI4HTO3a JIHCTheB, noaBep~eHH~X Bo3~efiCT- 

BmO ryMaTOM, ~ JIHCTI~eB KOHTpOY[hHhIX OcTaeTc~ O~HHaKoBofi, c~e~IoBawe~bHO, ryMaT 
B c ~ y ~ a e  npawKoBpeMeHHOrO BOa~IefiCTBM~ ~OTOCHHTe3 He H3MeH~IeT. CXO~IHhIe pe3y~bwawhl 
MHOm n o ~ y q e n ~  ~a  n o ~ o p o c ~  Scenedesmus obliquus, r~e  paaJI~qHH ~a~H~amT rlpo~IBJ]~iTbC~t 
TOJIhKO HecKoJII~KO a~efi cnycw~. CJIe~OBaTeYIhHO, H B ~THX c~y~a~x HeJIh3~t FOBOpHTh 
O BJIH~IH!]IIO ~a  CO~C, TBeHHhI~I IIpoI~ecc ~OTOCI~HTe3a, H BMTeKaeT, ~tTO ryMaT BJII4~IeT Ha ~OTO o 
CIIHTe3 TOJII~KO KOCBeHHBIM nyweM. 


