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Abstract

Recent studies on the functions of humic substances (HS) in promoting plant growth are introduced. It has
been said that HS have an auxin-like activity for a long time. An entrapment of indole acetic acid (IAA) in
the supramolecular structure of humic acids (HAs) has been a potential cause of their activities. However,
root growth promotion of cucumber was observed when a HA sample that did not contain any of plant
hormones was applied. The effect of 2 kinds of soil HAs on the development of lateral roots and plasma
membrane H'-ATPase activity of maize was greater than that of IAA. Furthermore, the development of
cucumber roots due to leonardite HAs was not affected by inhibitors of auxin efflux carriers and auxin
action. These observations suggest the presence of HA component that acts as plant growth promotor in
coordination with or independently from plant hormones. For peat soil HAs, those with a higher degree of
humification, larger free-radical content, and smaller average molecular weight tended to show a higher H*-
ATPase activity. Promoting activity for Ca and Mg absorptions by rice plant also tended to be larger in soil
HAs having a higher degree of humification. Peat soil fulvic acids promoted root growth with a smaller
concentration compared to HAs from the same soils. Production of boarder cells and exudation of various
kinds of organic compounds from maize roots were also enhanced by treating with a HA fraction from
vermicompost. The increase in chlorophyll content in the presence of leonardite HAs with Fe’** was observed
in both Strategy I and Strategy II plants. Fe'* complexed with water-extractable HS (WEHS) from a peat soil
was absorbed quickly by cucumber and tomato plants. The peat soil WEHS and leonardite HAs also led to
temporal upregulation of Fe(IIl)-chelating enzyme gene and Fe-transporter gene. An addition of volcanic ash
soil HAs to medium increased activity of several enzymes that are involved in glycolytic pathway and Krebs
cycle in maize seedlings. Antioxidant activity of peat soil HAs was estimated to be larger in those with
higher contents of phenolic OH and free radical. A pot experiment was conducted using 6 commercial humic
products following the rate of application recommended by manufacturers. However, plant growth was
improved in few cases. So far HS samples that have been tested is limited in number and biased. To obtain
significant effect of HS application on crop growth, functionality of HS from a wide range of origin and fate
of HS after application should be clarified.
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URREMEZ: E B I T E 2 (Nardi et al., 2017;
Zanin et al., 2019), L2>L. MBS EL
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RALA A v BT vy v VAR E L T, Ca”,
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XT3 (Canellas et al., 2008), 7 H&D
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