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ABSTRACT

This study was conducted to extract humic substances (HS) from different compost sources
(comp.1, comp.2, comp.3, comp.4, comp.5) and biogas manure (Bio. m.6) by two different
methods, either KOH (1N) (EPM) or NaOH (0.5N) (ESM). The humic substances were studied
from the extracted quantity were used to determine the different properties of HS (Total
acidity, Carboxylic groups and phenolic groups, atomic structure and IR absorption). HS were
applied to determine germination % of (Lepidium sativum and Phaseolus vulgaris L. Bronco)
and their effect on growth and yield of Phaseolus vulgaris L Bronco). In addition, their effect
on root knot nematode (M. incognita) and soil borne diseases (R. solani and F. solani) were
also studied. The obvious results: HS, humic acid (HA) and fulvic acids (FA) % recorded the
highest percentage for the Bio. m.6 either extracted by (EPM) or (ESM), and HA/FA ratio was
highest in comp.5 and Bio. m.6 (EPM) and recorded 1.65 and 1.74 respectively. Total acidity
of both HA and FA achieved best results in both comp.3 (ESM) and comp.1 (EPM), phenolic
groups were higher than carboxylic groups in HA and FA. Carboxylic /phenolic-OH ratios
ranged between 0.238 to 0.848 and 0.282 to 0.935 in both humic and fulvic acids either
extracted by (ESM) or (EPM) respectively. Total organic carbon gave best result in comp.2
and Bio.m.6 (EPM) in both HA and FA respectively. Total nitrogen in Bio. m. 6 and comp.4
(EPM) achieved highest results in HA and FA respectively, while the carbon / nitrogen ratio in
HA was the highest in Bio. m. 6 (ESM) recorded 20.8:1 but the highest result in FA extracted
from comp.2 by (EPM) which (recorded 37.3:1). Comp.1 and 4 (ESM) were very high in
hydrogen % in HA, but FA was Bio. m. 6 (EPM) the best. Oxygen % in FA was higher than
HA. Function groups were variable and differed in HA and FA. HA was the fastest to reach
completely seedling and high germination % than FA in both Lepidium and Phaseolus. HA and
FA were different enhance the Phaseolus vulgaris growth, but HA extracted from comp.1
(5ppm + 50ppm nitrogen) was superior in achieve the highest yield. HA enhanced all numbers
of soil microorganisms in all concentrations in both comp.1 and Bio. m., but FA was the best
to increase numbers of actinomycets in comp.5. Effect of HA and FA on soil borne diseases,
FA extracted from Bio.m. had the highest significant inhibition % on (R. solani and F. solani).
Fungi recorded 88.9 and 94.7 respectively. The effect on nematode (M. Incognita) in vitro,
Vydate achieved the best results of inhibition % on hatching nematode egg, but HA (EPM)
from comp.3 and FA (EPM) from Bio. m. were the best in reducing the number of surviving
juveniles recorded 26.09 and 45.1% respectively, and achieved more increases than vydate .In
vivo, FA (1g/l) dose (2 ml) achieved nearly more effect as Vydate (2 ml) in reduce the
numbers of galls, final population, population build- up (Pf/Pi) and nematode reduction %. HA
was the best in increasing plant growth in cow pea and tomato plants. FA increased the plant
contents from phosphorus.

Key words: humic acid, fulvic acid, Meloidogyne incognita, Rhizoctonia solani and Fusarium
solani and Vydate.
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INTRODUCTION

The technology of composting is considered the best process to
convert wastes to stabilized organic manures for improve the physical,
chemical and microbiological properties of Egyptian soils (Afifi, 2002).
The use of compost is an economical solution for the agronomic
problem and its application to soil is an acceptable way to improve soil
fertility and plant growth, mainly by affecting its physical and chemical
properties (Senesi et al., 1996 and Larcheveque et al., 2006). However,
land-application of unstable compost could be harmfull to plants, by
introducing of phytotoxic compounds (Senesi et al., 1996) deficiency
of nitrogen and oxygen concentrations (lglesias-Jime'nez, Perez-
Garcia, 1989 and Shi et al., 1999) and reduction in plant yield and
generation of unpleasant odours (Veeken et al., 2000). For success in
compost application in the field, ensuring safety is based on the use of
reliable criteria for testing compost maturity. The important indicator of
compost maturity is the content of its humic substances, which is
considered the major soil organic matter component, up to 65% to
75%.

Humic substances are extremely versatile and critical
components of the natural soil-ecosystem, where they have persisted
for hundreds of years (Mayhew, 2004). They are the most widely used
distributed organic products of biosynthesis on the surface of the earth,
exceeding the amount of organic carbon contained in all living
organisms by approximately one order of magnitude (Mayhew, 2004).
They provide concentrated and economical form of organic matter that

can replace humus depletion caused by conventional fertilization



methods in soil. The addition of humic substances to soil can stimulate
plant growth beyond the effect of mineral nutrients alone. Humic
substances are extensively used all over the world due to their benefits
in agricultural soils, especially in soils with low organic matter. They
form an integral part of the ecosystem as they play an important role in
global cycling of nutrient and carbon. In the 21" century Levinsky
(2005) demonstrated that it was less expensive to grow plants in
mineral nutrients solution with added humic substances, than using
nutrient solution alone. On the other hand, products containing humic
substances provide economically and ecologically friendly solution by
increasing plant nutrient and reducing the use of conventional
fertilizers (Tarhans, 2003).

Although the benefits of organic fertilizers were well known,
many farmers are not convinced enough to move away from the use of
conventional chemical fertilizers. These could be partly attributed to
limited supply of high quality organic fertilizers. Therefore, many
studies on organic fertilizers to replace conventional chemical
fertilizers are needed in Egypt. It is important to consider studies
toward finding ways of making organic fertilizers, and other
compounds necessary for farming, available on a large scale
application. The current study aimed to provide practical technology
for extraction of humic and fulvic acids from compost materials and
biogas manure to produce valuable qualities of humic substances and
sufficient quantities suitable for large-scale production and methods for

application in Egypt.



