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Research advance of environmental fate of herbicide atrazine and model fitting

in farm land ecosystem
DENG Jian-Cai, JANG Xin", WANG Dai-Zhang, LU Xin, GAO Hong-Jian, WANG Fang (stateKe

L aboratory o Soil and SustainableA griculture, Instituted Soil Science, ChineseA cadeny o Sciences, N anjiang 210008, China). Acta Ecologica
Sinica, 2005, 25(12): 3359 3367.

Abstract: Among the postem ergent herbicides, atrazine (2-chloro-4-ethylam ino-6-isopropylamino-1, 3, 5-s-triazine) is themost
commonly goplied worldw ide to control broadleaf and grassy weeds on both agricultural and non-agricultural land It is,
unfortunately, als very widely detected in surface w ater, subsurfacew ater, and groundw ater in the countriesw here it has
been used Due to long-term and chronic exposure to groundw ater supplies, the presenceof atrazine in groundw ater underlying
agricultural regions causes the potential animal reproductive and human health problens Thispaper introduces advances in the
domestic and international use of atrazine It al® provides a key reviev concerning atrazine's absorptive mechanisn and
influential factors (such aspH, il organic matter, temperature, agricultural management practice, etc ), its chemical and
biological degradation, its eco-toxicological assessnent, and its closeness of fit with the CXTFIT mathanatical model The
primary objectivesfor introducing progress in atrazine research are two fold First, an evaluation of the potential for atrazine to

contaminate groundw ater requires an understanding of trangort mechanisns that occur in the field, and second an
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understanding of the behavior of atrazine is required for the evaluation of envirormental and health risks

A nalytical olutionsto the classical convection-digpersion equation (CDE), or alternative equations, have beenw idely used
as models of chemical trangport in the il'water systan. A Ithough such models are limited to steady-state water flow
oconditions in homogeneous ils, they are egecially useful for interpreting laboratory experiments In fact, valuable
information has been gained through their use T rangort regulation ald governs the environrmental behavior of atrazine in a
farm land ecosystem.  Physical and cham ical nonequilibrium conditions can accelerate contan inant trangport and have mportant
consequences on the fate of atrazine U nder steady-state and saturated or unsaturated flow rate conditions, miscible
diglacement experiments and equilibrium adsorption batch experiments in a il column indoors can be conducted to acquire
breakthrough curves BTCs) that reflect the characteristics of atriazine trangport and to depict the partitioning coefficient of
atrazine adorption to a @il A | gpplication of amathematical model to atrazine trangort in the fam land ecosystens ils
can be used to fit nonequilibrium BTCs in order to acquire atrazine' s quantitative cognition of the trangort mechanisn. Then
parameters that the mathematical model smulates can be gpplied to predict the concentration variability and detemmine the
anount of atrazine leached at different depthsof the famland ecosysteans wils This should be key to future researchwork

Key words fam land ecosysten; atrazing absorptivemechanisn; chemnical degradation; biological degradation; model fitting
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