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Lime-sulfur: A fungicide used to
control a variety of diseases

* Lime-sulfur was originally developed in
1851 by Grison who was the head
gardener at the vegetable houses in
Versailles, France. In 1886, lime-sulfur
was used to control peach leaf curl in
California.



Lime-sulfur: A fungicide used to
control a variety of diseases

e Sulfur is the only ingredient in the mix
that is toxic to pathogens. Once taken up
by the fungus, sulfur disrupts the transfer
of electrons causing the reduction of
sulfur to hydrogen sulfide (H,S), which is
toxic to most cellular proteins.




Lime-sulfur: A fungicide used to
control a variety of diseases

* Sulfur itself is also toxic to certain plant
species and is capable of causing a
phytotoxic reaction. As a result, lime has

oeen added to the mix to reduce the
ohytotoxicity of sulfur. The more lime
added to the mix the less phytotoxic. In
general, lime is considered a "safener”
for the plant.




Bordeaux Mixture(3f /R % &)

* Bordeaux mixture is an outstanding
fungicide and bactericide that has been
used to control some diseases. The
ability of Bordeaux mixture to weather
the fall, winter, and spring rains and to
adhere to plants makes it an excellent
choice for a winter fungicide. The
application of Bordeaux during hot
weather may cause yellowing and leaf
drop.




Bordeaux Mixture(3f /R % &)

* Bordeaux mixture fungicide consisting of cupric
sulfate and lime in water. Its fungicidal activity is
associated with the slow formation of copper
compounds, the ultimate toxicant being the cupric
ion.

* Bordeaux mixture achieves its effect by means of the
copper ions (Cu?*) of the mixture. These ions affect
enzymes in the fungal spores in such a way as to
prevent germination . This means that Bordeaux
mixture must be used proactively, before the fungal
disease has struck.



http://en.wikipedia.org/wiki/Copper
http://en.wikipedia.org/wiki/Ion
http://en.wikipedia.org/wiki/Enzyme
http://en.wikipedia.org/wiki/Spore
http://en.wikipedia.org/wiki/Germination

Bordeaux Mixture(3f /R % &)

* |t originated in France in 1885 and was
widely used for spraying orchards, crops,
and treating seeds until 1930.



Bordeaux Mixture(3f /R % &)

* |t originated in France in 1885 and was
widely used for spraying orchards,
dusting crops, and treating seeds until
1930. Since it was found that Bordeaux
mixture frequently caused russeting of
fruit, injured the leaves, and led to
premature defoliation, it has been
generally replaced by solutions made
with powdered fixed copper.



Thiram (83 XX)

* Thiram was one of the first fungicides
used in agriculture.

* |t has been used to control a variety of
fungal disease of plants.

* Trade and Other Names: Common names
include thiram (U.S.), thiuram (Japan).



Thiram (83 XX)

* Thiram is a dimethyl dithiocarbamate
compound used as a fungicide to prevent
crop damage in the field and to protect
harvested crops from deterioration in
storage or transport. Thiram is also used
as a seed protectant and to protect fruit,
vegetable, ornamental, and turf crops
from a variety of fungal diseases.



Thiram (83 XX)

* Thiram has been used in the treatment
of human scabies, as a sunscreen, and as
a bactericide applied directly to the skin
or incorporated into soap.



Thiram (83 XX)

* Regulatory Status: Thiram is registered as
a General Use Pesticide (GUP) by the U.S.
Environmental Protection Agency (EPA).
It is classified as toxicity class Il - slightly
toxic . Pesticide products containing
thiram bear the Signal Word CAUTION on

the product label.




Thiram (83 XX)

* Chemical Class: dimethyl

dithiocarbamate () _HE _ @A S E
Fi& Fig)

* Formulation: Thiram is available as dust,
wettable powder, water dispersible
granules, and water suspension
formulations, Hﬁ%ﬂﬁnixtures with other

fungl(:'des HEEX \5_5 rrgCHE




Thiram (83 XX)

e Mode of action:

* Thiram is inhibitory agent . Their
biochemical mode of action are thought
to involve inhibition of some specific site
In respiration.

* Thiram----respiration---tricarboxylic acid
cycle




Manozeb (XFx$¥)

* Chemical Class: ethylene(bis)

dithiocarbamate (Z 32 _ A H &
£
JIT1

=
P

* Mancozeb is a polymeric complex of
manganese and zinc ethylenebis-
(dithiocarbamate)

AH—NH—C—S

M| LEN)


http://baike.baidu.com/pic/33/1151749347588696.jpg

Manozeb (XFx$¥)

e Trade and Other Names: Trade names
include Dithane, Mancozeb, Manzeb.

* Regulatory Status: Mancozeb is a
oractically nontoxic in EPA toxicity class

V - practically nontoxic. It is registered as
a General Use Pesticide (GUP). Labels for
products containing mancozeb must bear
the Signal Word CAUTION.




Manozeb (XFx$¥)

* Mancozeb is used to protect many fruit,
vegetable, nut and field crops against a
wide spectrum of fungal diseases,
including potato blight (5% Z 8% % %),
leaf spot, scab (on apples and pears), and
rust (on roses). It is also used for seed
treatment of cotton, potatoes, corn,
sorghum, peanuts, tomatoes, flax, and
cereal grains.



Manozeb (XFx$¥)

* |tis used as a protective fungicide (to
orevent fungal growth) and in foliar and
seed treatments to control a wide range
of pathogens in field crops, fruits,
ornamentals and vegetables.

* TERVIEAD G A E AR A 1L
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Chlorothalonil is a broad-spectrum
organochlorine fungicide used to control
fungi that threaten vegetables, trees,
small fruits, turf, ornamentals, and other

agricultural crops.

Chlorothalonil is a non-systemic foliar

fungicide.



L_L ~ L

Chlorothalonil (B &)

* Regulatory Status: Chlorothalonil is
classified as a General Use Pesticide
(GUP) by the U.S. -EPA. It is classified as
toxicity class Il - moderately toxic, due to
its potential for eye irritation.
Chlorothalonil containing products have
a range of Signal Words, including
WARNING, CAUTION, and DANGER.



Chlorothalonil (B & &)

* Toxicological Characteristics

 Technical chlorothalonil is a severe eye
irritant, moderately toxic via inhalation,
and of low toxicity via oral and dermal
exposures.



Chlorothalonil (B & &)

* Mechanism of pesticidal action:

* The mode of action of chlorothalonil
involves its reaction with thiol groups of
the pathogenic fungi's enzyme systemes.




Chlorothalonil (B & &)

* Mechanism of pesticidal action:

* |n control of mildew in paints, it
conjugates and depletes thiols from
germinating fungal cell, leading to
disruption of glycolysis and energy
production, fungistasis, and fungicidal
action.



— ~

Chlorothalonil (B =

N

/

5)

* Chlorothalonil has a multiple site mode
of action, making the development of
resistance much less likely. No resistance
has been confirmed to date, making
chlorothalonil an excellent component of
a resistance management strategy.



Chlorothalonil (B & &)

* Chronic toxicology and oncogenicity

* A two-year dietary study caused
forestomach tumors in female mice,

attributed to local gastric mucosal (¥4 %)
Irritation.

* No evidence of carcinogenicity was found.



Vinclozolin (X #| R, Z &= 1% F)

* Vinclozolin is a protectant non-systemic
fungicide that is used both pre and post-
harvest on fruits, vegetables and
ornamental plants for the control of
several species of fungi.

* |t was first introduced by BASF in
Germany in 1976 and is sold under a

number of trade names including Ronilan
and Flotilla.
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