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Triazines

¢ The chemicals that launched 1000’s
of careers

¢ Atrazine, simazine, terbuthylazine,
Cyanazine, propazine, prometny/n, etc
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Direct Methods

» Vieasured uptake by plants,
earthwerms, microerganisms

¢ Degradation by specific pesticide-
degrading micreerganisms

Potential Problems/Criticisms

# Direct characterization of pesticide
bieavailability  in; seil using plants or
micreorganisms can be expensive
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Potential Problems/Criticisms

» Direct characterization off pesticide
pPIeavailanility R seil using plants or
MICKOErGaNISMIS) Can| BE EXPENSIVE
and time=consuming

¢ It reguires Identifying a plant or
miCreerganism that can rapidly; take
Uprand/er degrade the pesticide

Objectives

» Characterize solvent extractability of
aged triazine residues
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Objectives

» Characterize splvent extractability, of
aged triazine residues

¢ Determine mineralization off aged
triazine residues; by a triazine-
degrading erganism

Objectives

» Characterize splvent extractability, of
aged triazine residues

s DEtermine-mineralizaten el aged
tiazZIne residuES oy 2 thazine=
olele)reielinle) e fefzin]lsir]

¢ Correlate: veavailabnity
(mineralization) el ageditinazine
resIdUEs) 1e) seIVERL extraction
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Chemicals

¢ UL-ring-“C-atrazine (>98% pure),
unlabeled atrazine (>99%, pure)

¢ UL-ring-*“C-simazine (>98%, pure),
uniakeled simazine (Z>29%, pure)

Soll Properties

Expt. Orig. %0C Yclay pH
Atrazine US 0.5 3 5.8
4.1 35 6.7

Simazine US (0) 4 6.3
2.3 19 6.3

BR (0] 27 5.6

1.3 410) 5505

W 206 15 S.0)

1.4 74 555
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Methods

+ Soil Treatment and Incubation
— Air-diny/ soils (101 g) treated! with 1#C-
trazine selution placed Inter CENLATUGE
POLLIES

= SelhmeISture contentadjusted 1er=8s
<Pel

—Vial containing 5 mit L NENaOH was
placed in bettes.

Methods

# Soil Treatment and Incubation
— Alr=dry soils (10 @) treated with *#C-
trazine selution placed Inter CENLATUGE
PoeLtles

— SeIl mersture content adjusted e =83
<Pl

= ARCERARINGNSNIIENNNENE@ S NES
pPlECEANRINIELHESE

— Spllsfwerelncubpated at 251 - CHier g te
Shweeks:




At each sampling time

Aq. extracted Solv. extracted

unextracted| AqQ. extracted S

Inocc/
incupate

extract

olv. extracted

16



Inocc/
incubate

unextracted

Aq. extracted Solv. extracted

17



Inoculation/Incubation

¢ lriazine-degrading erganism:
Pseudomonas sp. strain ADP

Inoculation/Incubation

¢ lriazine-degrading erganismi:
Pseudemenas; sp. strain ADP
¢ Inoculum density = 1 x 108 ADP cells

g~ soll
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Inoculation/Incubation

¢ lriazine-degrading erganismi:
Pseudemenas; sp. strain ADP

¢ Ineculums density, = 4. x 108 ADP! cells
gt selil

9 SPIINNEISttREr = =S5k

¢ lRcukzted up ter 20 diat 25 °C.
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Inoculation/Incubation

¢ lriazine-degrading erganismi:
Pseudemenas; sp. strain ADP

¢ Ineculums density, = 4. x 108 ADP! cells
gt solil

% SOINMGISIURE = =8EiiPa

Irietjgziige) Lo fo) 20) cf cif 25 9¢
s CO; evelution menitered

RESULTS
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l4C-atrazine residue distribution

Weshter Soil Zimmerman Soil o
[0 Minedized

O Water extracted

[0 Methanol extracted

[ Bound residues

% 14C initial

4 6
Time (weeks) Time (weeks)

14C0O2 evolution from 14C-simazine-treated soils after

inoculation with Pseudomonas sp. strain ADP.

10, (% of applied)

0, (% applied)

C0, (% of applied)

T T T T
30 60 90 120 150 0 30 60 90 120 150

Time after inoculation (h) Time after inoculation (h)
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(water-, methanol-extractable removed)

% of 14C initially applied

% “C methanol + water extractable

Extractable vs. Mineralizable

XX mineralized

water extractable
methanol extractable
1 bound

O standard deviations
IN - inoculation

EX - extraction

1

2 4
Time (weeks)

Atrazine
Extractable vs. Mineralizable

Clay loam soil

Clay loam soil regression

(y = 1.31x - 6.16, I* = 0.976)
Fine sand soil

Fine sand soil regression
(y=1.33x - 6.77, * = 0.932)

50

% *C mineralized
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Simazine residues distribution before and after inoculation
with Pseudomonas sp. strain ADP in aged soils.

% of applied *C-simazine

% of applied *C-simazine

e o cacl,
= O Methanol
42 Bound
—— Prior Pseudomonas
After Pseudomonas

% of applied “C-simazine

T T
15 30 45

Incubation time (days) Incubation time (days)

Simazine
extractable vs. mineralizable

y =13.5 +0.92 x (r* = 0.81)
ideal line (slope = 1)

“C-simazine extracted (% of applied)

y=4.3+1.03x (r’=0.90)
ideal line (slope = 1)

*c-simazine extracted (% of applied)

T T
20 40 60 80

*“co, evolved (% of applied)




Summary/Future

# After 40 years of research, there is
still ne universall method to
characterize bioavailability

¢ [lhe tepic IS wide open and we need
to ook fer Innevative metheds

s Seguenualiselvent extraction
correlated te bieavailality 1S a start

¢ Possibilities — biosensors???
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