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Abstract: [ Objective ] The aggregation of soil colloids is closely related to the formation of soil aggregates. Fertilization can
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change the environment of soil solution, and affect the formation of soil aggregates, soil structure and soil mineral composition. It
is necessary to explore the relationship between the long-term effects of different fertilization on the microscopic properties and
interactions of soil colloids and thus the macroscopic phenomena of soils. [ Method ] Based on a 35-year long-term fertilization
monitoring experiment in the experimental station of brown earth, soils treated with no fertilization(CK), nitrogen fertilizer(N),
organic fertilizer(M) and the combination of nitrogen fertilizer and organic fertilizer(N+M) were selected as the research objects
in this study. Dynamic light scattering technology was used to monitor the dynamic aggregation process of soil colloids with
different fertilization treatments. The effects of fertilization treatments on colloid aggregation were comparatively analyzed
through the organic matter content, soil mineral composition and surface chemical properties. [ Result] The soil colloids of the
four treatments showed the characteristics of slow aggregation(RLCA) at low electrolyte concentration and fast
aggregation(DLCA) at high electrolyte concentration. The order of critical coagulation concentration of four different fertilization
treatments was M > N+M > CK > N. Also the long-term application of organic fertilizer increased soil organic matter, thereby
increasing the electric field strength near the surface of colloidal particles and the electrostatic repulsion between colloidal
particles. Furthermore, the steric hindrance effects of humus weakened the phenomenon of colloid aggregation; On the other hand,
long-term fertilization did not change the soil clay mineral composition type, but had an impact on its relative content. The
application of organic fertilizer increased the relative content of 2 : 1 type illite and decreased the relative content of 1 : 1 type
kaolinite. The application of nitrogen fertilizer reduced the relative content of illite and increased the relative content of kaolinite.

[ Conclusion ] Different fertilization treatments for a long time changed the basic physicochemical properties and mineral

composition ratio of brown earth colloids, which in turn affected the aggregation kinetics of brown earth colloids.

Key words: Long-term fertilization; Brown earth; Critical coagulation concentration; X-ray diffraction; Light scattering
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Table 1 Basic physical and chemical properties of brown earth
under different fertilization treatments

L Zeta HL{
Ab P
pH Organic matter/ Zeta
Treatment
(gkg!) potential/mV
CK 6.12+0.01 15.44+0.74 —29.82+0.24
N 4.33+0.00 20.85+0.70 —27.28+0.16
M 6.11+0.02 38.60+0.40 —34.70+0.34
N+M 6.06+0.03 28.88+0.54 -32.91£0.29

e CK: AHENLAREE; N. JEHANLARR; M. JEHADL
fEAb 3, N+M: HAC S5 A PUCE G i AL # . Note: CK: no
fertilization; N: nitrogen fertilizer; M: organic fertilizer; N+M:

the combination of nitrogen fertilizer and organic fertilizer.
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Fig. 2 XRD patterns of air-dried brown earth under four fertilization treatments
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Fig.3 XRD patterns of brown earth colloid under four fertilization treatments
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Table 2 Relative contents of main minerals of brown earth and
colloid under different fertilization treatments

) M EWA S A BRE KA
FE ity
Treatme Kaolinite Quartz Illite Feldspar
Sample
nt 1% 1% 1% 1%
7R CK 3.42 11.20 65.26 20.12
Brown earth N 4.18 9.79 64.04 21.99
M 3.19 9.82 71.26 15.73
N+M 5.51 12.11 67.95 14.43
REF LI CK 19.99 0 80.01 0
Brown earth N 43.57 0 56.43 0
colloid M 3.75 0 96.25 0

N+M 7.25 0 92.75 0

e CK: AHEARALEE; N jifi HERAEL; M. AL
AEALFE; N+M: HIES5HPLUIEE A G AL P, Note: CK: no

fertilization; N: nitrogen fertilizer; M: organic fertilizer; N+M:

the combination of nitrogen fertilizer and organic fertilizer.
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Fig. 6 Average aggregation rates of brown earth colloid and critical coagulation concentration of KCl in four kinds of colloid under four kinds
of fertilization treatments
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Fig. 7 Average aggregation rates of brown earth colloid and critical coagulation concentration of CaCl, in four kinds of colloid under four kinds
of fertilization treatments
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