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Abstract
Study of physiological influence of humus substances isolated

from various objects on plants

The dissertation refers to the research of humus substance isolated from the
peat from different regions of Georgia and its influence on beans sprouts; in
particular, the growth of plants on physiological processes. The work includes
introduction and literature reference, the experimental part, research methods,
critical assessment of received results, and basic conclusions, as well as
recommendations. In the chapters of the introduction and literature reference,
along with our own data, the importance of the humus preparation isolated from
peat in modern agriculture is discussed. The necessity of altering the ways of
agriculture development and transfer to steady advancement has been proved. The
impact of humus preparations on plants has both heteroauxin and hyberelin effects
in various ways. At the same time, the fertility of the soil is preserved, which
creates possibilities for peat use.

Preparations made on the base of humic acids, such as “BlackJack”,
“Agrovita” and others, are widely spread in the modern agriculture, especially
organic agriculture. “Agrovita” is made on the base of Georgian natural material
and it does not contain harmful contaminants. Their metabolites do not produce a
negative effect. The preparations in question have various effects on plants:
accelerate plants rooting, strengthen immune system against the negative factors of
the environment, such as: drought, frost, resistance to toxins, and enhance the
quality of food products.

By and large, the genesis of humus substances, chemical composition and
their physiological effect on the plants and soil are studied well. However, the
biochemical mechanism of humus substances effect has not been determined yet.

Peat is the best material for production of fertilizers and ameliorants.
Today, the main efforts of scientists are focused on generating new highly-
effective fertilizer compositions on the base of peat. Their use enables the decrease
of fertilizer dosage, productivity of agricultural lands and increases product
quality. The peat obtained so far has been used as fuel or raw fertilizer; at present,
peat is used as growth stimulant. The great importance of peat as biologically
active natural resource has been proved. It contains vitamins, amino acids, micro
and macro elements, carbohydrates. The existence of nitrogen and phosphorus
compounds is of special importance in agriculture. The use of biologically active
organomineral fertilizer made on the base of peat is one of the important issues of
complex problem solution in agriculture biologization and ecologization.

The second chapter refers to effective ways of applying peat as organic fertilizer.
Humus preparations are fertilizers based on humic acids and represent a group of
physiologically active substances, which can activate microorganisms of the soil
and the vital ability of plants. Peat accelerates humification processes, enhances
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the physical qualities of soil water, its thermal regime, and stimulates the growth
and development of plants.

We have studied the composition of humus acids, chemical composition,
microelements existence and their physiological activity from samples obtained
from several peat deposits in Georgia. In order to isolate humus acids two methods
were applied, which resulted in humus acids completely retaining their natural
qualities; there was no destruction, rust, blockage of functional groups. We were
interested not only in the number of isolated preparations, but also their
physiological activity. Humus acids (humic and fulvic acids) extraction was
conducted by means of Kononova-Belchikova and ultrasound isolation, and
managed to study the physiological activity of received preparations
comparatively.

We studied the physiological activity of isolated preparations by means of
model tests on beans water, as well as vegetation tests. The insertion of the
preparations was performed in two ways — from leaves and roots.

The next task was to create the activation of humic acids preparations obtained
from peat by applying various methods, as the isolated humus acids contained
elements (Fe, Mn, Cu, and Zn) which decreased the number of free functional
groups in it. This fact in turn lowered their solubility and physiological activity.
For this purpose, humus acids were treated in mild conditions (room temperature,
low concentration of reagents, and weak solution of acetic acid).

The humus acids isolated from all peat deposits in Georgia which we have
studied are defined by sufficiently high levels of activity. It should be noted that
preparations isolated though ultrasound methods have higher physiological
activity than preparations isolated by pyrophosphatic method of Kononova-
Belchikova; it has been determined that, by applying methods on injecting the
preparation, it is possible to manage the desired direction of plant development
(increase of root or green biomass); the preparations isolated from peat deposits in
Dmanisi have the highest physiological activity; preparations that are activated by
acetic acid are characterized by comparatively higher physiological activity than
those inactivated; when feeding plants though the roots, hyberelin activity is
revealed, whereas leaf feeding revealed auxin one; from the studied peat samples
obtained from peat deposits in the village of Pantiani, in Dmanisi municipality, the
isolated humic preparations have the highest (60% growth) physiological activity.

On the basis of the research conducted by us, the production of fertilizer
containing humus acids obtained by the method of ultrasound isolation of peat
deposit raw materials from Dmanisi, can be implemented.
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