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It is camenly known that a permanent crop monoculture leads to de-
creasing yields. One possible cause may be sought in the changes which take
place in the structure and properties of humic substances. The reduced di-
versity of incaming substrates in a menoculture decreases the microfloral
diversity. Therefore, a higher specific reactivity should ke expected fram
the products of the humification taking place in monoculture soil. This
higher specific reactivity shculd be found in the peripheral part cf humic
acid /HA/, macramolecules, particularly in those of labile HAs, less strongly
associated with the mineral camponents of the soil.

Work was aimed at assessing the effects of the cultivatien system on the
structure of the humic substances produced. The assessment was based on the
changes brought about by altered pH, illumination and oxidation, in the HA
aksorption spectra.

Materials and methods

HA preparations fram soils sampled in a permanent /18 yrs/ rye mono—
culture and a Norfolk crep rotation during the 1986/1987 and 1987/1988
growing seasons were examined.

The soil samples were subjected to extraction according to BORATYNSKI
and WILK /1965/. Labile HAs [extraction with O.1 M NeyP;0y at pH 7.C/ and
HAs strongly associated with mineral soil camponents /extraction with 0.1 M
NaOH/ were cbtained.

The HA absorbance in 0.005% cr 0.015% carbon soluticons was measured in
a Varian spectrophotameter Type 635 [Techtran/ at 7 pre-selected wavelengths
/294, 333, 357, 4c0, 416, 500 and 600 nm/.

The change in absorbance brought about by the physical and chemical
factors tested was determined relative to the absorbance of HA soluticns at
rH 10,

The effects of the following changes were tested:
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1. Change in pH within the 10.0 to 6.0 range

Por=10 - Poe=e
ApH=lO

(%)

2. Illuamination with visible light E = 750+50 , for one hour:

Awithcmt hg- Ahp

Peithout ky

3. Oxidation with 0.16 M H202, the measurements being taken after 1 h:

(@2 _ Mithout 1,0, - PH0,

RSy Aithout H,0,

Results and discussion

The relative changes in HA [Na P20 | absorkance brought akout by
illumination within the entire wave%engz_’c range tested are presented in
Fig. 1. The HA samples from the moncculture generally showed a stronger
reacticn to illumination than did the crop rotation HAs.
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Fig. 1
The relative changes in HA ]Na4P207[ absorbance, hrought about by illumina=

tion 1h with E = 750 pE- m2 gl o= monoculture; P = Norfolk crop rotatior
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Table 1
Humic acids extracted with Na4P2O7 and NaCH
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The relative changes produced in HA sclution absorbances by changed
pH values, illumination and oxidation, measured at 400 and €00 nm, are
sumarized in Table 1 for HAs extracted with Na P207 and NaOH, respectively.
The longwave [60C nm/ absorkance is subject to %he highest relative varia-—
tion produced by each factar tested.

The pH was found to exert the strongest influence on the relative
absorption changes, the changes amcunting to an average of 23.5% and 19.1%
in lakile HAs ard NaCH-extracted HAs, respectivelv. A lower pH was cbserved
to considerably reduce the abscrbence. The reduction may be related to
both the reversal of phenol group dissociation and the decreased "molecular"
HA concentration produced by acidification and/or the presence of an effect
similar to the hyrochramic cne chbserved in protein aksorption spectra
/CHANDRA and APPEL, 1978/.

The effect of oxidation on the relative changes in aksarbance is lower,
the changes amounting to an average of 17.2% and 16.0% in labile HAs and
NaCH-extracted HAs, respectively.

Illuminaticn exerts the weakest effect on changes in AA/A, the changes
amounting to an average of 11.5% and 10.4% for labile HAs and NaOH-extracted
HAs, respectively. It is interesting to note that illumination is more
effective than other factors in differentiating relative changes in the
abscrbance of HAs fram soils in different cultivation systems.

Conclusions

The strongest relative changes in absorbance, caused by changed pH,
illumination and oxidation take place in the longwave part of the spectrum.

cH causes the strongest changes.

Na 4P20 —extracted HAs show a higher specific reactivity to the physical
and che:nicaz factors tested than do NaCH-extracted HAs.

Monoculture HAs, particularly the lakile acids, show a higher specific
reactivity in oxidaticn and photodegradation reactions than do crcp rotation
HAs.
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