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Effect of Potassium Humate on Photosynthesis
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Vliv K-humétu na fotosynthesu

Na n&kolika systematicky riéznych vodnich rostlindch jsem sledoval p¥imé
a krétkodobé pusobeni humétu na fotosynthesu. Z pokusti na rodech Potamo-
geton, Nuphar a Vallisneria vyplyva, Ze intensita fotosynthesy listti ovlivnénych
humatem a listd kontrolnich zistavé stejnd, ze tedy humét pfi kratkodobé apli-
kaci fotosynthesu neovliviiuje. Shodné vysledky jsem dostal i u fasy Scenedesmus
obliquus, kde se rozdily zadaly projevovat a% po nékolika dnech pésobeni. Nelze
ani v téchto pfipadech mluvit o ovlivnéni vlastniho pochodu fotosynthesy, humat
tedy pusobi na fotosynthesu pouze nepiimo.

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 Su., Vallisneria spiralis L.) and algae
(Scenedesmus obliquus (Turp.) Kirz. 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 NaHCO; 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 of 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 mg./l. for
leaves and 10 mg./l. 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 oxygen content after 50 min. of photosynthesis after treatment with
humate for 16-—240 hours, in Scenedesmus obliguus.
The intercepts show 4 sx at P = 0-05 (the difference is insignificant up to 120 hours
and significant at 240 hours.
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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.
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1. Croxmaca (Ornen ¢mamonormn pacrenmii w nousenHoi 6monorus, GaKyILTET
ecrecrposHannd, Hapmos yansepcurer, Ilpara)

Bananne K-rymara ma dorocmares
BIOLOGIA PLANTARUM (PRAHA) 4 (2) : 98—100, 1962

Ha HeCKOIBKHX CHCTEMaTHYECKH PAa3HEIX BONAHRIX PACTEHMAX MHOK M3y4asloch IpPAMOe
¥ KOCBeHHOe BINAHWE IyMaTa Ha (orocmares. U3 omprroB Ha pomax Potamogeton, Nuphar
n Vallisneria BeITeKaeT, 9T0 MHTEHCHBHOCTh GOTOCHHTE3A JINCTHEB, NONBEPKEHHEX BO3/eHCT-
BII0 TYMATOM, H JIMCThEB KOHTPOJIBHEIX OCTAeTCs ONMHAKOBOH, cJIe[0BaTebHO, TyMAT
B clydae KPaTKOBDEeMeHHOro Bo3feificTBHA (oTocHHTe3 He m3meHser. CXONHLIE Pe3yJLTATH
MHOIO TIOJIy4eHBI Ha BOAOPOCIN Scenedesmus obliguus, Ti€ pasinyusa HAYMHAIOT NPOABIAThCSA
TOJBKO HECKOJBKO [JHed cmycTsA. CilefoBaTesibHO, W B 3THX CJIydadX HeEJb3A T'OBOPHUTH
0 BAMAHAIO Ha cobcrBeHHENA nponece PoTocHHTE3a, M BHITEKaeT, YTO TyMaT BimMsgeT Ha oTo-
CHHTE3 TOJIBKO KOCBEHHRIM IIyTeM.



