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Atrazine in Groundwater
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Afrazine is an s-triazine herbicide thaf con

photosynthesis and is used on farms all over the world. Atrazine in soil
usually breaks down within several months, however once atrazine enters
the water supply it is much more recalcitrant.

Atrazine has been shown to cause liver, kidney, and heart damage in
animal tests, however atrazine's health effects for humans are still unclear.
Bioremediation for contaminated water supplies has been achieved by
adding atrazine metabolizing species fo the water supply [Mirgain].
Complete degradation of atrazine requires communities of
microorganisms, as no one organism has been found with the ability fo
metabolize afrazine completely
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STATUS: IS0 1750 (published)

IUPAC: 3-(3 4-dichlorophenyl)-1,1- direthylurea
CAS: N7?-(3 4-dichlorophenyl)-M MN-dimethylurea
REG. NO.: 330-54-1

FORMULA:  CyH, CLMN,0

ACTIVITY: herbicides {phenylirea herbicides

NOTES: The name "dichlorfenidim" was used in the former USSR,
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Fgure 7.2 Elcctron flow in higher plant photasynthetic membranes. Three membrane
inlegrated complexcs (Photosystem 11, Rieske iron-sulfur protein, and Photosysiem 1) are
connected by mobile electron carriers (plastoguinone. plastocyaning, Inhibition and interfer-
ence sites of herbicidal compounds are indicoted by broad amows
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Figure 8.7 Pathway of tetrupyrrole synthesis in higher plants. Enzymes that
are involved in the pathway and mentioned in the text are labeled.
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Acetste  Pyrvats  soheme 114 Major synthesis routes of saturated, unsaturated, and very long TABLE4ZA INHIBITION OF RHA AND PROTEIN SYNTHESIS
",N /m chain lemgth fatty acids (VLCFAS) in beaves [1]. HI, H2, and H3 denote herbicidal 's't;&'!':Iz'::;;‘;ﬁ‘:&;é;":\ff:{:}"[:‘: :;‘:pmm
inhibition sites. The enzymes are (A) acetate thiokinase. (H) pyruvate dehy-
Acetyl-Co drogenase, (C) acstyl-CoA carboxylase. (D) type I fatty acid synthetase complex. ;\':;HD“":;;':ncf’:;]"gfﬂ'ggzgm‘” M
e (E) palmitoyl-ACP elongase, (F) and (G) different desaturases. (H) an acyl-CoA HERBICIDES [2].
transfer system (plastid—cytoplasm). (1) type I11 faty acid synthetase complex .
Malonyl-Coa and specific elongases. ACP = acyl carrier protein: MGDG = monogalactosyldia Soybean
o cylglyceride.
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H1: aryl-prapanaic acide and similar structures; cyclohexanediones
HZ: pyridazinones
H3: thiscartismates, halogensied acids (7]
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Amino acid synthesis
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Figure43.42 Known sites of herbicide action in amino acid biosynthesis and their relation-
ship to general metabolism. Potentially phytotoxic precursors are in boxes and herbicides ar
in ovals




Oins et

e
i
I 1

e,

Enyihvose-4-P

® UEH H
oy

FR R —

CooH

@Va
L

Shikimate

-?.'u
oH
Shikim:

n R P —

® on cé\

Dy

coom

S

CH- a0
[ T———

coam
ca, o

CHy = CH - C4 —CH - CO0H
1 [

HO___CODH

Q

F-Dehydroguinata

Figuire: nu
synthase; Al

3-Dahydrashikimate

HOOCH;NHEH FO3H,

Glyphosata

Tyrasine

Bonzoic acids

B R AL A BREHI O S B

Auxm type herbicides

CHAPTERS 7—14.

TABLE 151 MOLECULAR SITES OF ACTION OF HERSICIDES MENTIONED

Proces Mukecslar Site

Herbicide Class

Inactivation Inactivation S ——

i

Auxin active structure ==—== Amino acid conjugation

=

Biochemical effects:
Reserve mobilization
[sugars, amino acids)
Synthesis
(nucleic acids, proteins,
enzymes)

Growth effects:
Curvature of stems, petioles
Thickening of stems, petioles
Meristematic differentiation
Adventitious root formation

Procaporphyrinagen o

Carpcraid syrenis
L

Toxic effects:
Chioroplast swelling and disruption
Plasmalemma and tonoplast disruption
Necraosis, desiccation
Accelerated senescence

imiacakos spaitreiaos

P g —

Scheme 14.3 Sequence of biochemical and physiological effects leading to the
phytotoxic action of auxin herbicides
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Figure 43.42  Known sites of herbicide action in amino acid biosynthesis and their relation-
ship 10 general metabolism. Potentially phytotoxic precursors are in boxes and herbicides are
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Scheme 1.4  Major synthesis routes of saturated, unsaturated, and very long
chain length fatty acids (VLCFAs) in leaves [1]. HI. H2. and H3 denote herbicidal
inhibition sites. The enzymes are {A) acstate thiokinase (B) pyruvate dehy-
drogenase, (C) acetyl-CoA carboxylase. (D type 11 faity acid synthetase complex,
(E) palmitoyl-ACP elongase, (F) and (G) different desaturases. {H) an acyl-CoA
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and specific clongases. ACP = acyl earrier protein; MGDG = monogalactosyldia
cylglyceride
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