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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

Cotton seedling diseases are a serious threat to
global economic cotton production.  Diseases
caused by seed-borne and soil-borne fungi such
as Pythium spp., Rhizoctonia solani, Fusarium spp.
and other common seed rotting fungi can affect
cotton in most growing regions worldwide.  Dam-
age caused by these pathogens not only includes
pre- and post-emergence damping-off, seed rots,
delayed emergence and reduced vigor but also
delayed boll setting that consequently reduces the
yield and quality potential of the cotton crop. In
today�s economic environment only the best pro-
duction practices are successful and it is a �must�
to maximize yield and quality.  The crucial first step
to achieve this target is to use high quality seed
combined with the protection of an effective seed
treatment.  To meet this challenge, the crop pro-
tection research and field development of Syngenta
Crop Protection AG has designed and developed
a 3-way mixture that blends the unique strengths
of the individual compounds fludioxonil (MAXIM®),
mefenoxam (APRON XL®) and azoxystrobin.
Fludioxonil is a new class of chemistry that pro-
vides effective control of key plant pathogens such
as Fusarium spp. and pre-emergence Rhizoctonia
at very low use rates.  Mefenoxam is considered
the unrivalled leader for reliable control of Pythium
spp. that can become a serious threat in cold and
wet soils.  Azoxystrobin is the first strobilurin com-
pound developed for seed treatment use.  This lead-
ing strobilurin offers outstanding and long-lasting
activity against pre- and post-emergence damp-
ing-off caused by R. solani.  Damping-off incited
by R. solani is one of the most serious diseases to
affect cotton worldwide.  Not only can it kill the
seedling, but it can also cause sub-lethal root in-
fections that subsequently reduce vigor, yield and
fiber quality.  This new innovative combination of
three leading active ingredients from Syngenta will
be introduced into the cottonseed treatment mar-
ket under the brand name DYNASTY® CST.  This
new product is a modern water-based, colorless
flowable with a use rate of 200 ml / 100 kg seeds,
delivering 2.5 g fludioxonil, 7.5 g mefenoxam and
15 g azoxystrobin per 100 kg cottonseed.  DY-
NASTY® CST offers an excellent safety profile for
the seed and applicators, as well as for the farm-
ers.  It can be combined with different colorants
according to the needs of the customer.  In addi-
tion, it is fully compatible with CRUISER®, the lead-

ing cottonseed treatment insecticide from
Syngenta.  Worldwide registrations will offer grow-
ers the opportunity to move treated seeds globally,
giving them more flexibility.

IntroductionIntroductionIntroductionIntroductionIntroduction

Seedling diseases cause significant losses to cot-
ton production throughout the world.  The recognition
and management of these diseases are essential for
successful cotton production.  According to a recent
report from the National Cotton Council in the United
States, annual yield loss caused by cotton seedling dis-
eases was estimated at 2.85% (640,000 bales) and
$242,000,000 in lost revenue.  In Australia, cotton seed-
ling diseases have been on the increase over the last
ten years and yield losses have been reported as high
as 40% in some fields.

Seedling diseases are caused by a complex of
fungi acting either independently or together.  The com-
position of fungi involved in these complexes is greatly
affected by soil temperature and moisture.  Seedling
diseases are more common under cool, wet conditions
but may occur under any conditions that retard germi-
nation and early seedling growth.  Rhizoctonia solani,
Pythium spp. and Fusarium spp. are the primary or-
ganisms associated with seedling disease complexes
of cotton in the U.S and most other parts of the world.
Although Thielaviopsis basicola (the fungus inciting
black root rot) causes chronic infections, it is important
in only a few distinct regions worldwide.  Damage
caused by R. solani, Pythium spp. and Fusarium spp.
not only include pre- and post-emergence damping-
off, seed rots, delayed emergence and reduced vigor
but also include delayed boll setting that consequently
reduces the yield and quality potential of the cotton
crop.

Yield losses attributed to seedling disease com-
plexes can result from either severe or minor stand
losses and / or sub-lethal infections.  Severe stand losses
can result in direct yield losses or in losses caused by
replanting and delayed crop development.  In the U.S.,
a three percent annual replant rate has been attributed
to early season disease complexes.  Minor stand losses
reduce the uniformity of the stand and result in prob-
lems associated with crop development, weed and in-
sect management.  Sub-lethal root and lower stem in-
fections as well as the incidence of black root rot con-
tribute to losses by reducing seedling growth and de-
laying plant development.

Early season cotton disease management starts
with the planting of high quality seed and the applica-
tion of an effective fungicide seed treatment.  The ma-
jority of cottonseed offered worldwide are treated with
fungicides (Table 1).  Seed treatments are categorized
as protectants and systemics. Protectant fungicides, such
as thiram, provide surface protection from disease or-
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ganisms infesting the seed and from organisms found
in the rhizosphere.  Systemic fungicides, such as
carboxin or mefenoxam, are absorbed through the seed
coat of the germinating seed and are taken up by the
young seedling.  In most cotton production regions,
seed treatment fungicides that are applied by commer-
cial seed companies are sufficient for controlling seed-
ling diseases unless the quality of the seed is low or
weather conditions are unfavorable for germination.
Unfortunately, it�s hard to predict the weather and util-
ity of a seed treatment fungicide until it is too late.  Some
growers in the southern U.S. apply additional fungi-
cides either as a fungicide over-treatment to the seed
or as an in-furrow application at a cost of $12 to $24
dollars per hectare.  Since there appears to be a need
for additional fungicides at planting to protect the seed
and seedling from seedling diseases, seed companies
are looking for innovative fungicides that provide su-
perior control of early season diseases, and which would
reduce the need for fungicide over-treatments on com-
mercially treated cottonseed.

To meet this challenge, Syngenta Crop Protec-
tion AG designed and developed a new fungicide,
DYNASTY® CST, which blends the unique strengths of
three reduced risk compounds (mefenoxam, fludioxonil
and azoxystrobin) to offer a highly effective, broad spec-
trum fungicide that will be applied by commercial seed
companies to control early season diseases in cotton.
In 2001 and 2002, several trials were conducted world-
wide to evaluate the effectiveness of DYNASTY® CST
and compare it to other commercially used fungicide
combinations.  For example, in the United States, DY-
NASTY® CST was compared to commercial seed treat-
ments used by Delta and Pine Land (D&PL), Stoneville
Pedigreed, Phytogen and Aventis / Bayer (Fibermax) as
well as to commonly used fungicide over-treatments
(Table 1).  In this paper, DYNASTY® CST was com-
pared to the D&PL�s standard fungicide treatment
(metalaxyl [Allegiance]/triadimenol [Baytan]/thiram
[Thiram]), a fungicide mixture that is currently on ap-
proximately 4 M hectares in the U.S.

Experimental procedureExperimental procedureExperimental procedureExperimental procedureExperimental procedure

Field experiments in 2001and 2002 were con-
ducted in Zimbabwe, Spain, Australia and the United
States.  Field plot specifications and treatments varied
from country to country and by individual researchers.
Overall, each researcher compared DYNASTY® CST
(200 ml of product per 100 kg seed and/or 250 ml of
product per 100 kg seed) to local standards and to
untreated cottonseed (UTC).  Most plots ranged from
10 to 30 meters in length with two to four rows (ap-
proximately. 0.75 to 1.0 meter in row spacing) and rep-
lications ranging from four to 10 replications per treat-
ment.  In the United States, the majority of researchers
compared seed treatments by incorporating inoculum
of R. solani and/or Pythium spp. into the furrow at plant-
ing and by comparing seed treatments under natural

conditions (non-inoculated).

ZimbabweZimbabweZimbabweZimbabweZimbabwe
In 2002, a trial was conducted in Zimbabwe com-

paring 200 and 250 ml of product per 100 kg of DY-
NASTY® CST to both carboxin (200 ml product [Vitavax]
per 100 kg seed) and untreated cotton.  At planting,
plots were artificially inoculated with R. solani to in-
crease the disease pressure and the likelihood of treat-
ment separation.  Stand counts were collected 35 days
after planting and reported as the mean number of
plants per plot.

SpainSpainSpainSpainSpain
In 2002, two trials (Marismas and Don

Bartolomé) comparing 200 ml product per 100 kg seed
of DYNASTY® CST to carboxin/metalaxyl combinations
(local application rates) and untreated cotton were con-
ducted in Spain.  Treatments were planted directly into
naturally infested soils of R. solani, Pythium sp. and
Fusarium sp. in plots that contain 240 seeds per plot.
Stand counts were collected 28 days after planting and
reported as the mean number of plants per plot.

AustraliaAustraliaAustraliaAustraliaAustralia
In 2001 and 2002, 18 trials (seven and 11 trials,

respectively) comparing 200 ml product per 100 kg
seed of DYNASTY® CST to PCNB/mefenoxam combi-
nations (local application rates) and to untreated cot-
ton were conducted in Australia (Table 2).  Treatments
were planted directly into naturally infested soils and
plots that ranged from 10 to 30 meters in length.  Stand
counts were collected 30 to 70 days after planting and
reported as plants per meter row.  These data were
transformed to plants per hectare by multiplying plants
per meter row data by 10,000.

United StatesUnited StatesUnited StatesUnited StatesUnited States
In 2001, six U.S. trials were conducted in four

states (MS, LA, GA. and TX). They compared 200 and
250 ml product per 100 kg seed of DYNASTY® CST to
Delta and Pine Land�s (D&PL) standard fungicide treat-
ment (metalaxyl/triadimenol/thiram), to D&PL standard
fungicide treatment plus the addition of a fungicide over-
treatment (metalaxyl/triadimenol/azoxystrobin) and to
untreated cottonseed.  At planting, plots were artificially
inoculated with R. solani and Pythium spp. to increase
the disease pressure and the likelihood of treatment
separation.  Stand counts were collected 28 to 35 days
after planting and reported as the number of plants
per square foot.

In 2002, twenty-five U.S. trials comparing 200
and 250 ml product per 100 kg seed of DYNASTY®
CST to D&PL�s standard fungicide treatment (metalaxyl/
triadimenol/thiram), to D&PL�s standard fungicide treat-
ment plus the addition of an fungicide over-treatment
(metalaxyl/triadimenol/azoxystrobin) and to untreated
cottonseed were conducted in ten states (SC, VA, GA,
AL, MS, LA, TX, AR, TN, and CA) (Table 3).  Since most
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researchers compared the above treatments under
natural conditions and using plots that were artificially
inoculated with R. solani, an additional 15 compari-
sons (sub-trials) were made between DYNASTY® CST
and the commercial standards.  Stand counts were col-
lected 28 to 35 days after planting and reported as the
number of plants per square foot.  These data were
transformed to plants per hectare by multiplying plants
per foot by 14,000 row-feet per acre and multiplying
this number by 2.47.

ResultsResultsResultsResultsResults

ZimbabweZimbabweZimbabweZimbabweZimbabwe
In 2002, the results from the one Zimbabwe trial

indicated that DYNASTY® CST significantly outper-
formed the local standard (carboxin) and the untreated
control (Figure 1).  The DYNASTY® CST treatment had
a mean of 137.4 plants per plot compared to 99.6
plants per plot in the local standard.

SpainSpainSpainSpainSpain
In 2002, the results from the two Spanish trials

indicate that DYNASTY® CST plots had more plants
per plot than the local standard (carboxin/metalaxyl)
and the untreated control (Figure 2).  The DYNASTY®
CST plots had 168.3 plants per plot compared to 150.9
plants per plot in the local standard.

AustraliaAustraliaAustraliaAustraliaAustralia
Results from the 18 Australian trials conducted in

2001 and 2002 indicate that DYNASTY® CST plots
had more plants per hectare (plants per row meter)
than the local standard (PCNB/mefenoxam) and the
untreated control (Figure 3).  The DYNASTY® CST plots
averaged over 8,000 more plants per hectare than the
local standard and 13,000 more plants than the un-
treated control.  Treatments were not significant.

United StatesUnited StatesUnited StatesUnited StatesUnited States
In 2001, the results from the six trials indicate

that DYNASTY® CST outperformed Delta and Pine
Land�s standard fungicide treatment (metalaxyl/
triadimenol/thiram) and the untreated control (Figure
4).  For every one plant in the untreated control there
were 1.8 plants in the D&PL standard plots, three plants
in the 200 ml product per 100 kg seed DYNASTY®
CST plots and 3.4 plants in the 250 ml product per
100 kg seed DYNASTY® CST plots.

In 2002, the results from the 18 trials that incor-
porated artificial inoculum in-furrow at planting indi-
cated that DYNASTY® CST significantly increased the
number of plants per hectare (plants per row-foot) over
all other treatments tested.  After data transformation
to plants per hectare, the DYNASTY® CST treatment
averaged 19,376 more plants per hectare than D&PL�s
standard fungicide treatment (metalaxyl/triadimenol/
thiram), 10,959 plants more per hectare than D&PL�s
standard fungicide treatment plus an over-treatment of

(metalaxyl/triadimenol/azoxystrobin) and 30,552 plants
more per hectare than the untreated control (Figure 5).
Significant differences were observed at alpha = 0.10
(c.v. = 13).

The results from the 15 trials that were planted
into non-inoculated soils indicate that DYNASTY® CST
significantly increased the number of plants per hect-
are (plants per row-foot) than all other treatments tested
(Figure 6).  After data transformation to plants per hect-
are, the DYNASTY® CST treatment averaged 12,527
plants more per hectare than D&PL�s standard fungi-
cide treatment and 26,195 plants more per hectare
than the untreated control (Figure 7).  Significant dif-
ferences were observed at alpha=0.10 (c.v.=17).

Discussion and ConclusionsDiscussion and ConclusionsDiscussion and ConclusionsDiscussion and ConclusionsDiscussion and Conclusions

Cotton seedling diseases are a serious threat to
cotton production worldwide.  In today�s economic en-
vironment, only the best production practices are suc-
cessful and it is a �must� to maximize yield and quality.
The crucial first step to achieve this target is to use high
quality seed combined with the protection of an effec-
tive seed treatment.  Currently, the majority of cotton-
seed around the world is treated with fungicides.  How-
ever, often these fungicides do not protect the cotton-
seed and seedling from pre- and post- emergence
damping-off, especially when seed and seedlings are
challenged under high disease pressure from R. solani
and Pythium spp.  In the United States, approximately
6 million ha of cotton are planted annually, of which
65% of the areas are treated with Delta and Pine Land�s
standard fungicide package of metalaxyl , triadimenol
and thiram.  In the trials reported in this paper for the
U.S., the DYNASTY® CST outperformed this standard
fungicide treatment under both naturally and artificially
inoculated trials.  Data from other countries were simi-
lar to those observed in the U.S., in that DYNASTY®
CST outperformed the local fungicide standards in Spain
(carboxin), Zimbabwe (metalaxyl/carboxin) and Aus-
tralia (pcnb/mefenoxam).  Furthermore, the DYNASTY®
CST treatment in the U.S. outperformed the D&PL stan-
dard fungicide treatment that had been over-treated
with Protege XT (metalaxyl, triadimenol and
azoxystrobin).  Unlike DYNASTY® CST, Protege XT only
contains 3 g a.i./100 kg of azoxystrobin, while DY-
NASTY® CST contains 15 g a.i./100 kg seed.  The
additional azoxystrobin found in DYNASTY® CST pro-
vides superior control of R. solani under high inoculum
pressure and longer residual activity.  These fungicide
over-treatments are a treat-on-demand application that
can cost a grower $12 to $24 dollars per hectare.  In
contrast, DYNASTY® CST will be applied by commer-
cial seed companies on blackseed and could eliminate
the need for these expensive over-treatments.

DYNASTY® CST is a 3-way mixture of three re-
duced-risk fungicides that blends the unique strengths
of the individual compounds fludioxonil (MAXIM®),
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mefenoxam (APRON XL®) and azoxystrobin.  This new
global cottonseed fungicide is a modern water-based,
colorless flowable with a use rate of 200 ml/100 kg
seeds delivering 2.5 g fludioxonil, 7.5 g mefenoxam
and 15 g azoxystrobin per 100 kg cottonseed.  The
first of these fungicides, APRON XL®, is considered the
unrivalled leader for reliable control of Pythium spp.
and other oomycetes that can become a serious threat
in cold and wet soils.  The second fungicide, MAXIM®,
provides effective control of key plant pathogens such
as Fusarium spp. and pre-emergence R. solani at very
low use rates.  The final fungicide, azoxystrobin, is the
first strobilurin compound developed for seed treatment
use.  It offers outstanding and long-lasting activity
against pre- and post-emergence damping-off caused
by R. solani and controls fungi from all major classes,
including Pythium sp. and Fusarium spp.  Like the other
two fungicides in DYNASTY® CST, azoxystrobin has also
been designated a reduced-risk compound by the En-
vironmental Protection Agency in the U.S. Not only does
DYNASTY® CST offer excellent control of early season
diseases in cotton, it also offers an excellent safety pro-
file for the seed, the environment, the applicator and
the grower.  Furthermore, since each active ingredient
in DYNASTY® CST has a different mode of action, this
is the perfect IPM choice when implementing a resis-
tance management program.

Since DYNASTY® CST is a global cottonseed
treatment that will be applied by seed companies on
blackseed and that will be registered in key countries
such as Australia, Argentina, Brazil, Paraguay, South
Africa, Greece, Spain, Turkey, Africa (various), China
and the United States, it will facilitate the free move-
ment of seed across borders, giving growers flexibility
and peace of mind.  DYNASTY® CST can be com-
bined with different colorants according to the needs
of the customer and other commonly used seed treat-
ment chemistries.  This cottonseed fungicide is also fully
compatible with myclobutinil � the leading fungicide
for controlling black root rot and CRUISER® - the lead-
ing cottonseed insecticide treatment from Syngenta.
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TTTTTable 1.able 1.able 1.able 1.able 1. Commonly used fungicide packages around the world.

TTTTTable 2.able 2.able 2.able 2.able 2. DYNASTY® CST trial locations in Australia1 during 2001 and 2002.



13911391139113911391

World Cotton Research Conference-3 2003
Cape Town - South Africa

TTTTTable 3.able 3.able 3.able 3.able 3. List of U.S. researchers who evaluated DYNASTY® CST in small plots.

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1.
2002 DYNASTY®
CST results from
Zimbabwe. Plots
were artificially
inoculated with a
local isolate from
Zimbabwe and
data were col-
lected (number of
plants per plot) 36
days after plant-
ing.  Treatments
with the same
letter are not
significantly
different (al-
pha=0.05,
cv=2.76).  Appli-
cation rates are
expressed in ml of
product needed to
treat 100,000
seeds.
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Figure 2.Figure 2.Figure 2.Figure 2.Figure 2.
2002 DYNASTY® CST results
from two locations (Marismas
and Don Bartolomé) using
Delta and Pine Land�s Pandora
cotton variety in Spain.
Treatments were evaluated
under natural pest conditions
(non-inoculated) and data
were collected approximately
28 days after planting.  Data
was reported as the number of
plants per plot.  Application
rates are expressed in ml of
product needed to treat
100,000 seeds.

Figure 3.Figure 3.Figure 3.Figure 3.Figure 3.
2001 and 2002 DYNASTY®
CST results from 18 locations
in Australia. Treatments were
evaluated under natural pest
conditions (non-inoculated)
and data were reported as
number of plants per meter 30
to 70 days after planting.
Data were transformed to
plants per hectare using the
assumption of 10,000 row
meters per hectare.  No
statistical differences between
treatments (alpha=0.10).
Application rates are ex-
pressed in ml of product
needed to treat 100,000
seeds.

Figure 4.Figure 4.Figure 4.Figure 4.Figure 4.
2001 DYNASTY® CST results
from the U.S.  All studies were
artificially inoculated with
Rhizoctonia solani and/or
Pythium spp. at planting. Plots
were evaluated for plant
emergence 28 days after
planting and data were
reported as the number of
plants per foot.  Data were
transformed to the number of
plants per treatment compared
to the control.  Application
rates are expressed in ml of
product needed to treat
100,000 seeds.
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Figure 5.Figure 5.Figure 5.Figure 5.Figure 5.
2002 DYNASTY® CST
results from 18 trials
conducted in the
United States. All trials
were artificially
inoculated with local
isolates of Rhizoctonia
solani and/or Pythium
spp.  Data were
collected 21 to 35
days after planting
and reported as plants
per row-foot.  Data
were transformed to
plants per hectare.
Treatments with the
same letters are not
significantly different
(alpha=0.10,
cv=17%). Application
rates are expressed in
ml of product needed
to treat 100,000
seeds.

Figure 6.Figure 6.Figure 6.Figure 6.Figure 6.
Photographs were
taken from the third
replication of Dr. Gary
Cloud�s cotton plots in
Georgia, which were
artificially inoculated
with a local isolate of
Rhizoctonia solani.  A)
The untreated control
(blackseed); B) plot
treated with
metalaxyl/triadimenol/
thiram; C) plots
treated with
metalaxyl/triadimenol/
thiram and then over-
treated with an
additional fungicide
combination
(metalaxyl/riadimenol/
azoxystrobin) and D)
plots treated with
DYNASTY® CST.
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Figure 7.Figure 7.Figure 7.Figure 7.Figure 7.
2002 DYNASTY® CST
results from 15 trials
conducted in the
United States. All trials
were conducted under
natural pest conditions
(non-inoculated plots).
Data were collected
21 to 35 days after
planting and reported
as plants per row-foot.
Data were trans-
formed to plants per
hectare.  Treatments
with the same letters
are not significantly
different (al-
pha=0.10, cv=13%).
Application rates are
expressed in ml of
product needed to
treat 100,000 seeds.




