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ABSTRACT

Organic matter, total carbon and nitrogen contents were
determined in the soil samples collected from three differ-
ent districts of El-Fayoum Governorate. Fe, Mn, Cy and 2In
were extracted from the 1investigated soils by DTPA and
Naap207-NaOH mixture.

Also, iron contents associated with humic and fulvic
acids were determined. The investigated soils were charac-
terized by low content of the organic matter and hence the
total carbon. However, carbon contents and total Fe of humic
acids predominated over fulvic acid in the samples under
investigation.

Furthermore, fulvic acid had infrared characteristics
rather similar to humic acid except for the following dif-
ferences: a) Absorption bard at 2850 cm-! disappeared in
humic acid. b) Strong absorption band at 1400 cm-1! was
noticed for fulvic acid, while humic acid showed a weak band
at the same region.

INTRODUCTION

For the achievement of evaluation of nutrients status in
soil, it 1is necessary to determine the available amount of
g8oil organic matter, and total Fe content of humic and ful-
vic acids.

The standard method of Kononva (1966) stated that the
use of Na« P2 O07-NaOH mixture at PH 13 could be considered
as a rapid method for the maximum extraction of humus sub-
stances from the soil. Also, in testing soils for available
Fe, Mn, Cu and Zn, several extracts are commonly used. The
DTPA (diethylene +triamine penta acetic acid) soil test
method developed by Lindsay and Norvell (1978) proved to be
one of the best in predicting Fe, Mn, Cu and Zn availabil-
ity.
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Although it is not possible to give any structural for-
mula for the humic and fulvic acids, it is possible to iden-
tify the functional groups they contain, Tan and McGreery
(1970).

Stevenson and Goh (1971) stated that humic and fulvic
acids have somewhat similar spectra in the IR absorption,
but the main difference being in the band at 1720 cm-1. It
is considerably stronger in fulvic acid than in humic acid
due to the occurrance of more carboxylic groups in the for-
mer. Moreover, Schnitzer and Ghosh (1982) confirmed the
major functional groups of fulvic and humic acids which
involved with internal complexing were-COOH and phenolic OH
groups.

Amer (1986) revealed that humic substances showed no
minimum or maximum absorption at ultraviolet regions.

The aim of this investigation is to provide information
about some micronutrients status as related +to organic
matter and the chemical characteristics of humic and fulvic
acids as the main constituents of the soil organic matter
extracted from two different layers to represent the alluv-
ial soils in Fayoum Governorate.

MATERIAL AND METHODS
(1) Material:
Composite surface (0-20 cm) and sub-surface (20-50cm)
soil samples were collected from three different districts
(Abshway, Sunnoris and Tameya) to represent the alluvial

soils in Fayoum Governorate.

The physical and chemical properties of the soil samples
under investigation are recorded by Abdellah (1991).

(2) Methods of analysis:

- Organic matter contents: was determined according to
the method described by Jackson (1967).

- Total organic carbon: The soil total carbon was deter-
mined using the method recommended by kononova (1966€)

— Total nitrogen in the samples was determined using
kjeldahl method.
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- The available Fe, Mn, Cu and Zn were determined after
extraction with DTPA according to Lindsay and Norvell
(1978).

(3) Extraction and purification of humic substances:

The extraction of humic substances was carried out using
mixture of 0.1 N Nas p2 O7 -0.1 N NaOH at PH 13 according to
the method of Flaig et al (1975). Humic and fulvic acids
were fractionated according to Flaig et al (1975). The
purification of the 1isolated fractions was carried out by
dialysis in cellophane bags due to the method of Chen et al.
(1978).

a) Humic and fulvic acids carbon contents ,were deter-
mined due to the procedure of kononova (1966).

b) Iron content of humic and fulvic acids: were deter-
mined using 0.1 N Na: p2 07-0.1 N NaOH mixture.

(4) Spectrophotometric analysis of humic and fulvic acids:

U.V. spectrum of the samples was determined at wave-
length 200-400 nm using a spectronic 21, Baush and Lomb

I.R. absorption spectra of aumic and fulvic acids were
determined in XBr pellets wus.ng Pye Unicam SP-1100 Spec-—
trophotometer.

RESULTS AND DISCUSSION

The total carbon and hence the organic matter contents
of all investigated soil samples were low, ranging from 0.5
to 1.45% as shown in Table (1). Such low values is mainly
due to the arid conditions as well as the relative high tem-
peratures. However, it can be noticed that the total carbon
and the organic matter tends to accumulate in relatively
higher levels in surface layers due to the relatively higher
supplemental of organic residues to the surface soil layers,
Stevenson (1982).

The nitrogen content in the samples under investigation,
Table (1) showed that a noticeable correlation to a great
extent, with soil contents of the organic matter, since the
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organic matter is considered as the main source of nitrogen
in soils. This correlation explains why the +total nitrogen
content tended to decrease with depth.

Data in Table (1) show that the C/N ratios are very nar-
row and fluctuates between 4.9 and 9.4. Such low values rev-
eals that the decomposition of the organic matter in the
soils under study is very rapid. these results are in agree-
ment with that obtained by Amer (1986).

Extractable Fe, Mn, Cu and Zn with DTPA:

The obtained data of the DTPA-extractable (available)
Fe, Mn, Cu and Znare shown in Table (2). Data ind;cate that
Fe content of the samples fluctuated between 6.0 and 9.0
ppm. Mn contents vary from 6.4 to 11.0 ppm. The correspond-
ing values of Cu and Zn ranged from 2.8 to 5.4 ppm and 0.8
to 2.8 ppm respectively. According to Lindsay and Norvell
(1978) all samples contain sufficient amounts of available
Fe, Mn, Cu and Zn.

Extractable Fe, Mn, Cu and Zn with Nas4 P2 O7-NaOH mixture:

Sodium pyrophosphate-Sod. hydroxide mixture was used as
an extractant for the activ: humic substances (humic and
fulvic acids) and hence the metul ions associated with them
were able to be determined. data in (Table 2) revealed that
the soil contents of Fe, Mn, Cu and 2Zn were fluctuating
between (3.5 to 8.5 ppm Fe), (0.5 to 2.5 ppm Mn), (2.0 to
12.5 ppm Cu) and (traces to 0.5 ppm Zn). Generally, in most
cases, the studied elements tended to accumulate in the sur-
face layers in relatively high amounts than that in the sub-
surface layers. Such results are in accordance with the data
obtained by Amer (1986).

Organic carbon and iron contents of humic and fulvic acids:

Data illustrated in Table (3) show that carbon contents
of humic acids exceeded than that of fulvic acids in all the
investigated samples except the surface layer of Komoshenm,.
It is obvious also that carbon contents of both humic and
fulvic acids were relatively higher values in the upper
layers than the lower ones. Such data may be attributed to
the higher rate of decomposition of soil orgaic matter as a
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result of optimum soil conditions which increase the acti-
vity of soil microorganisms in the surface layers. The total
carbon contents of humic and fulvic acids ranged from 19.5
to 23.3% and from 16.1 to 18.3% respectively in the surface
layers. Such values ranged from 18.5 to 19.4% for the former
and from 16.5 to 18.1% for the latter in the lower layers.

Such results could be explained according to Schnitzer
(1978) who reported that humic acids are able to form water
insoluble complexes with metal ions, whereas fulvic acid
form water soluble complexes. Thus, the fulvic acid is
exposed to be leaching from the soil surface in relatively
higher amounts than humic acid. Consequently the latter tend
to accumulate in the surface layers in higher amounts than
fulvic acid.

Data in Table (3) show that the greater the amounts of
humic acids in humus, the less are humines and vice versa.

Iron contents of humic and fulvic acids:

The total extracted iron associated with humic and ful-
vic acids were determined and the obtained results are pre-
sented in Table (3).

In general, the total Fe contents of the samples wunder
investigation ranged from 3.5 to 8.5 ppm. Also, most samples
of humic acid contained higher values of total Fe than that
of fulvic acid. These values ranged from 2.0 to 6.5 ppm for
the former, and from 0.5 to 4.5 ppm for the latter.

The obtained results are. in accordance with those
reported by Bohn et al (1985). They proposed that various
low molecular weight components of organic matter e.g. ful-
vic acid form stable complexes (chelates) with Fe and other
polyvalent cations. these shield the cations from hydrolysis
and precipitation reactions.

Spectroscopic analysis of humic and fulvic acids:

The isolated humic and fulvic acids after fractionation
and purification were examined through UV and IR spectros-
copic analysis.
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Ultraviolet absorption spectra of the samples showing
neither maximum nor minimum absorption bands. These data
means to the uncharacteristic spectra in the U.V regions.
Such results might be attributed to the heterogenity of
molecular constituents in the structure of humic and fulvic
acids (Flaig et al, 1975).

Infrared spectroscopic analysis was used to identify the
functional groups of the extracted humic and fulvic acids.
IR spectra of such compounds might be considered as a fin-
gerprint with a few exceptions since the intensities of the
absorption bands vary slightly.

Major absorption bands in the IR spectra of ‘humic acids
are illustrated in Figs. (1 +to 4) were in the following
regions : 3300-3520 cm-! (H-bonded OH), 2900 cm-! (aliphatic
C-H stretching), 1720 cm-1! (C=0 of CO:2:H and C=0 strech of
Carbony), 1625 cm-! (Conjugated C=C, H-bonded C=0 of carbo-
nyl, COO-), 1400 cm-1 (aliphatic C-H), 1230 cm-! (OH
deformation of CozH). 1200 cm-1! (phenolic OH stretching) and
1100 cm-2 (C-0 stretching or Si-O of silicate).

The IR spectra of the isclated fulvic acids, Figs. (5 to
8) resembles with those of humic acids except for the fol-
lowing differences : a) the asorption band noticed at 2850
cm-1 is assigned to the carboxylate ion. Such band disap-
peared in the spectra of humic acid, b) strong absorption
band was observed at 1400 cm-! reflecting large proportions
of aliphatic C-H structure. On the other hand, humic acids
spectra showed a weak band at the same region. The obtained
data are 1in agreement with those of Tan and Giddens (1972)
and Schnitzer and Ghosh (1982).

Consequently, it could be postulated that the IR absorp-
tion spectra of humic and fulvic acids isolated from Fayoum
governorate soils supports the interpretation that the
structure of such acids are rather similar, at least in the
constructure of the internal '"nucleus" however, they differ
mainly in the ratios of the number of functional groups.
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