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Table 1 Basic properties of the soils used in this study

v I K FEHL AT pH Akl Bkl wbRL BHE TACHE CEAVE EEEE
Sampling position (H,0) Clay Silt  Sand CEC fbikFe,  fbEiFe,
Soil No. Soil types
B Province T City (%) (%) (%) (cmolkg™) (gkg') (gkg)
S1 M+ Black earth Bt #F{EHailun  5.77 38.3 553 6.4 37.5 6.3 9.2
Heilongjiang
S2 pigrsi T 77 Jiangsu  F4tNanjing  5.12  25.1 684 6.5 18.2 4.7 14.6
Yellow-brown earth
S3  #+tCinnamon earth  {fFIHenan  #{MZhengzhou 8.36  19.5 60.7 19.8 9.9 1.8 9.8
S4 21381 Red earth 1 #Wiil.Zhejiang ~ JBiffLongyou  4.59  50.2 41.5 8.3 9.7 2.9 25.0
S5 £14¢2 Red earth 2 #Will.Zhejiang  JElifLongyou  4.28 11.5 141 744 6.6 0.7 7.2
S6 HiiYellow earth  #tMGuizhou  HFAGuiyang  4.09 351 61.0 3.9 10.5 6.0 24.6
S7 k¢l Latosol ] A Guangdong  FEMLeizhou 435 73.1  23.3 3.6 10.4 4.9 25.8

A, 0.0 ClFLES
TR AR RS WM R P AR R (%)
. C, xVE)AmeE
A, CARFMUWTRR D T HIHEE (mg L)
AmRRIRW TR (g) 5 V. C.. O ko
FORARLL S TS BA LK (TOC) HE 5 -4
PTOCT AT (W, %) -

C. xf
W, = *Cf'xlo()% (4)

s, CRBARRBRTTOCH R (gke) 5 £
IR S A LA I R T4 A (%) 3 €3
RIEETTOCH & (gkg™) o
5 T R B R (%)
_ QxS
WMk o < 100% (5)
S, 0, R MUK A0 ) B e T 0 1
(g kg ) 5 fRORAI LR A BRI it T 43 o5 it
(%) 5 QARIRLAERIIAUTE FIOMEHHEE (gke™)

x 100% (3)
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Table 2 Total organic carbon contents in different particle-size fractions (TOC, g kg™') and their percentages of the TOC in soil
(Wp, %)
J5i “HRARTOCH 5 B
T HEG T + e TOC in bulk  Z#7 Clay Hyhr Silt ik Sand TOCH B EH4r%
soil Total percent of three
Soil No. Soil types TOC w, TOC w, TOC W, fractions (%)
S1 M+ Black earth 34.3 543  60.63 10.4  16.77 46 086 78.26
S2 HEEHEY ellow-brown earth 14.7 26.3 4491 4.8 2233 40 177 69.01
S3 # 1 Cinnamon earth 4.4 13.5  59.83 2.7 37.25 1.1 495 102.03
S4 £1J%1 Red earth 1 4.5 6.7 74.74 2.1 19.37 1.9  3.50 97.61
S5 £132 Red earth 2 1.8 6.8 44.44 23 18.02 0.4 1653 77.99
S6 #HEYellow earth 25.0 49.9  70.06 14.3  34.89 47 073 105.68
s7 fi 213 Latosol 28.0 243 63.44 328 27.29 — — 90.73

R3 FRETBERHNEESNT EERMSERY

Table 3 Distribution coefficients ( K,) of butachlor in different soils and their particle-size fractions

W +Hiindd 403

T3S F e K, (Lkg")

Soil No. Soil types Ji -+ Bulk soil FhAE Clay ki Silt ki Sand
S1 M+ Black earth 26.31+0.23 49.74 +1.69 14.28 +0.11 5.62+0.45
S2 WEEH Y ellow—brown earth 23.09 £ 0.77 3375+ 1.24 11.03 +0.70 9.20 +0.23
S3 #+ Cinnamon earth 4.17 +0.30 13.48 2 0.61 3.46 +0.59 1.60 +0.03
S4 £13%1 Red earth 1 6.09 +0.14 7.27+0.62 3.83+0.73 6.35+0.16
S5 2132 Red earth 2 4.48 +0.47 15.39+0.16 6.89 +0.51 2.35+0.06
S6 # I Yellow earth 44.18 +1.16 78.54+0.12 36.34 + 4.49 11.28 +0.07
S7 & 41 1€ Latosol 17.22 £ 0.09 13.03 £ 1.61 35.48 + 0.03 —
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Fig. 1 Butachlor desorption rate of organo—inorganic compounds relative to particle-size fraction and soil
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Fig. 3 Contributions of different particle size fractions to butachlor sorption in the soil
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Fig. 4 Relationship between butachlor distribution coefficient ( K;) and content of total organic carbon (TOC ) relative to particle-size

fraction
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Effect of Soil Organo-Inorganic Compounds Different in Particle Size on
Butachlor Sorption

HUANG Yufen LIU Zhongzhen WEI Lan LI Yanliang HUANG Lianxi HUANG Qing XU Guizhi
( Key Laboratory of Plant Nutrition and Fertilizer in South Region, Ministry of Agriculture; Guangdong Key Laboratory of Nutrient

Cycling and Farmland Conservation, Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural

Sciences, Guangzhou 510640, China )

Abstract [ Objective] The sorption of pesticides (including herbicides ) by soil is an important factor
affecting environmental behaviors of the substances. It is important to investigate effects of composition manner
and complexation degree of the organic and inorganic components in particles different in size on pesticide
sorption-desorption behaviors in the soil, and their contributions to pesticides sorption in the soil. [ Method]
In the current study, soil samples of 7 different types of soils were collected from six different provinces or
regions and processed physically and separately for extraction of three particle-size fractions, that is, clay

( <0.002 mm ) , silt (0.02~0.002 mm) , and sand ( 0.05~0.02 mm ) , of organo-inorganic compounds.
The batch equilibrium method was used to explore rule for allocation of butachlor in the interfaces between
different particle-sized compounds and soil solution and at the same time quantitative calculation was done of
contributions of the different particle size fractions of compounds to the total butachlor adsorption in the soil.
In the end, analysis was performed of butachlor adsorption characteristics of total organic carbon ( TOC ) in
different particle size fractions from the angle of organo—inorganic compounds. [ Result] Results show that
the clay fraction was the highest in butachlor adsorption capacity but the lowest in desorption rate, while the
sand fraction was the lowest in adsorption capacity but the highest in desorption rate. The contribution rate
of the three fractions to butachlor adsorption ranged from 36.7 to 72.4%, from 21.7 to 50.5 % and <10 % for
clay, silt and sand fractions, respectively. TOC was the key factor affecting butachlor sorption in the three
fractions of the soil, but how much was the effect depends on physico-chemical properties of the TOC per se in
each fraction and degree of the TOC compounding inorganic minerals. In the clay fraction, butachlor retention
on TOC was affected significantly by inorganic minerals; in the silt fraction, it was not much affected;
while in the sand fraction, it was almost not affected. [Conclusion] In the current study, bioavailability
of butachlor absorbed in different soil size fractions and migration of the substance in the environment
was effectively predicted. The findings can be used to serve as theoretical basis for farmers to rationalize
application of butachlor in the light of soil type so as to reduce environmental pollution.

Key words Butachlor; Organo-inorganic compounds; Particle-size; Adsorption; Total organic carbon
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