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1. Introd

TPTH is a non-systemic protectant foliar fungicide registered for use on three sites:
pecans, potatoes and sugarbeets. In addition to disease control, TPTH is also registered as a
suppressant of Colorado potato beetle populations on potatoes. The exact mode of action of
TPTH is not clearly understood. Researchers indicate that TPTH inhibits oxidative '
phosphorylation in fungal pathogens. The fungicide inhibits other metabolic pathways
(Chrysayi-Tokousbalides and Giannopolitis, 1981). The mode of action of TPTH against the
Colorado potato beetle has not been identified. _

TPTH use on potatoes is limited due to its phytotoxicity at full labeled rate (Stevenson,
1992). In addition, the label recommends that the fungicide not be applied in combination with
surfactants, spreaders, stickers or buffers to reduce the possibility of phytotoxicity.

The Agency estimates total usage of TPTH in the U.S. is approximately 570,000
pounds of active ingredient (a.i.) per year. The highest crop uses in terms of weight and
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percent crop treated are on pecans (260,000 Ibs a.i., 35% crop treated) and sugarbeets”
(240,000 1bs a.i., 35% crop treated). '

‘ 2. Methodology

The general approach of this analysis was to evaluate the possible economic impacts of
the los of TPTH uses. Chemical alternatives were determined from a listing of currently
registered alternative fungicides. It is assumed that only currently registered alternatives would
be available at the time of cancellation. The most viable alternatives to TPTH were chosen on
the basis of cost, efficacy, market availability, communications with agricultural specialists
and a review of published state pest control recommendations. Future agency actions, market
conditions and other factors could change the availability and use of certain alternatives. New
alternatives could further reduce the economic impact associated with the cancellation of
TPTH, while the loss of any or all of the currently registered alternatives could increase
potential impacts. '

The information used to evaluate the benefits of TPTH was complied from several
sources. These sources includes: the response of registrants to the TPTH PD1,
communications with agricultural specialists familiar with plant diseases and the crops in
question, published state pest control recommendations, published comparative performance
data including the American Phytopathological Society's Fungicide and Nematicide Tests,
National Pesticide Information Retrieval System (NPIRS) report, 1991 National Agricultural
Pesticide Impact Assessment Program (NAPIAP) report, proprietary sources, books,
professional sources and information complied under an Agency contract (Development
Planning and Research Associates). Agency usage estimates were derived from several
sources. These sources included, but were not limited to, state usage surveys USDA pesticide

-usage surveys, and various proprietary sources.

3. Basis of Conclusion

Where data were available, the Agency used the information to determine the benefits
of TPTH on a specific site. In instances where the Agency lacked data to conduct a benefits
analysis on a specific site, the Agency presented estimates based on the opinion of agricultural
specialists. Agency staff evaluated these estimates taking into account the expertise of the
individual providing the information and the Agency scientist's understanding of the biology
and epidemiology of the disease and agricultural practices for the crop in question. Economic
impacts on society as well as for users and consumers were based on projected changes in
production. It is expected that for all uses, the burden would be borne by the user and/or
consumer.

4. Site analyses

Table 2 is EPA’s Quantitative Usage Analysis (QUA). Table 3 summarizes the usage
and benefits of TPTH on pecans, potatoes and sugarbeets. A more detailed analysis of the
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benefits of each site is discussed below. Tables 4-7 compare the cost of using TPTH and
alternative chemicals for each of the three registered sites.

Pecans

TPTH is principally used to control scab (Cladosporium effusum), the most significant
fungal disease on pecans (Latham and Hammond, 1983; Brenneman, 1999; Rice, 1999;
Sikora, 1999; Woods, 1999). Applications commence when leaves are unfolding and continue
at two.to four week intervals until the shucks begin to open. A maximum of ten applications
may be made per growing season. Scab infection occurs on both foliage and nuts leadmg to
lesion formation on nuts and subsequent nut drop.

TPTH is registered to control other diseases on pecans including: brown leaf spot -
(Cercospora fusca), downy spot cosphaerella caryigena), liver spot (Gnomonia nerviseda),
powdery mildew (Microsphaera alni), sooty mold (causal agent not identified) and leaf blotch
(Mycosphaerella dendroides). Several alternative fungicides are registered for pecans
including: azoxystrobin, benomyl, copper compounds, dodine, fenarimol, fenbuconazole,
propiconazole, sulfur, thiophanate methyl, and ziram. However, none of the alternative
registered fungicide(s) are reported to control all of the diseases listed on labels as being
- controlled by TPTH. *

Table 1 below summarizes the efficacy of registered fungicides that are predominantly used by
the pecan growers to control different diseases:

TABLE 1: EFFICACY SPECTRUM OF PREDOMINANTLY USED FUNGICIDES ON
PECANS

Fungicide Maximum no. | Scab, Downy | Powdery mildew | Liverspot | Leaf Fungal
of allowed spot, Brown Blotch leaf
sprays/season | leaf spot Scorch

TPTH 10 X X X X

dodine NS X X X

benomyl 3 X X X X

Thiophanate NS X X X

Propiconazole 4 4 X X

Fenbuconazole 6 X X X X

Azoxystrobin 6 X ? : ? ? ?

Ziram 8 X 7 ? ? ?

X = The fungicide is effective in controlling a disease.
7= Efficacy is not clearly documented. '
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NS = Not specified in label.

Published data were not available for the Agency to determine the efficacy of TPTH
compared to registered alternatives for control of scab. Due to this lack of data, the Agency
spoke with pecan production experts (Brenneman, 1999; Rice, 1999; Sikora, 1999; Woods,
1999) who are familiar with pecan diseases to determine the impact of the potential TPTH
withdrawal on pecans. It appears that pecan diseases can be controlled using registered
alternatives but, production costs will increase. The experts also claimed that the pecan
growers are already on the verge of bankruptcy, and if the production costs were to increase,
then many small pecan growers may soon be forced out of business. All experts believed that
in the absence of TPTH, propiconazole and fenbuconazole would be used for control of scab.
In the southern states, pecans are sprayed approximately 6-8 times per year with different
fungicides (mostly TPTH , propiconazole and fenbuconazole). The researcher estimated that
replacing TPTH with propiconazole and fenbuconazole will not impact the yield but pecan
production cost will be increased due to higher fungicide costs.

Propaconazole and fenbuconazole belong to triazole group of fungicides. Their
extensive use may result in pest resistance due to their similar modes of action (Brenneman,
1999; Rice, 1999; Sikora, 1999; Woods, 1999). During 1999, azoxystrobin was registered for
use on pecan against scab. Azoxystrobin is very effective in controlling scab and possibly other
diseases but the growers may not use it extensively due to its high price (approximately $18-
20/acre). The rest of the registered alternative fungicides appears to have limited viability for
~ the control of pecan diseases. The scab pathogen has developed resistance against benomyl
and thiophanate-methyl. Applications of dodine result in a phytotoxic response by several
pecan varieties (Brown et al., 1991; McVay et al., 1991). Some states suggest that the use of
dodine be restricted to certain varieties or be used only during the prepollination period
(Littrell and Betrand, 1981). Applications of copper or sulfur may result in a phytotoxic
response by pecan foliage at high temperatures. No data are available to determine the
efficacy of fenarimol for control of scab. Based on a communication with a university plant
pathologist, fenarimol is less efficacious than TPTH (Betrand, 1992).

Cultural controls are practiced to reduce scab infection. These include pruning the tree
for better air circulation and the use of resistant varieties (Amling, 1984; Horne et al., 1988;
Latham et al., 1988). However, these non-chemical controls alone do not provide acceptable
control of scab. '

The Agency estimates that approximately 260,000 Ibs. a.i. of TPTH are applied
annually to approximately 170,000 acres of pecans (35 percent of the 490,000 U.S. acres
grown). '

The pecan experts indicate that if TPTH was not available then pecan growers will
substitute the 4-5 TPTH applications with 4-5 applications of alternative fungicides. It is
assumed that there would be no yield loss, only an increase in pest control costs. ‘
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The change in pest control costs is based on the average application rates and number
of applications for TPTH from EPA’s QUA (quantitative usage analysis-Table 2) for TPTH
(EPA, 1999). A worse-case estimate was also made based on maximum label rates in order to
estimate the maximum additional cost per acre a grower could incur. Since this estimate
would only be applicable for those growers applying the maximum amount of TPTH which is
not likely to be many, this estimate was not aggregated. These cost estimates are shown and
explained in Table 4. ‘

The average additional cost of replacing an average of 4.5 applications of TPTH with
the same number of applications of the alternatives split equally between fenbuconazole and
propiconazole would be approximately $18 per acre The maximum additional cost of
replacing the maximum label rate of TPTH with the maximum label rates of the alternatives,
fenbuconazole and propiconazole, would be approximately $86 per acre. This would be a rare
situation because many growers may choose to apply other registered fungicides.

The aggregate additional costs are estimated to be about $3 million for approximately
170,000 acres treated. In a year of heavy pest infestation, these costs could go as high as
almost $5 million. See Table 4.

Potatoes

TPTH is registered for control of early blight (Alternaria solani) and late blight
(Phytophthora infestans) of potatoes. Registered alternative fungicides to TPTH for control of
early and/or late blight include: azoxystrobin, chlorothalonil, copper-based fungicides,
mancozeb, maneb, metiram, dimethomorph, cymoxanil and metalaxyl.

TPTH use occurs primarily in the upper Midwest potato growing region. The major
states where TPTH is used on potatoes include Minnesota, North Dakota, Wisconsin and
Colorado. Fungicide applications typically commence when disease symptoms are first
observed and continue as needed. Due to phytotoxic concerns with applications of the
fungicide at the full label rate of 0.19 Ib. a.i. per acre, TPTH is applied at 0.09 1b a.i./acre in
combination with another fungicide, typically mancozeb at 1.0 Ib a.i./acre (Stevenson, 1992).
Two to three TPTH/mancozeb applications are usually made per growing season (Stevenson,
1992; White, 1991). TPTH plays a role in potato IPM programs in the upper Midwest. .

TPTH is also registered as a suppressant of Colorado potato beetle (CPB) populations.
Research by Hare, Logan and Wright (1983) indicated that applications of TPTH reduced CPB
larval densities. The research indicates that applications of TPTH may enable potato growers
to reduce the total number of insecticides necessary for control of CPB. However, applying
TPTH at the rate reported to suppress CPB may not be acceptable due to phytotoxic response
in many commercially desirable varieties. The Agency does not consider TPTH to be a viable
pest control option for control of CPB. ‘
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Cultural controls practiced to reduce fungal infection include: 1) planting tolerant
and/or resistant varieties and 2) supplying adequate fertilizer and water to maintain plant vigor
and less susceptibility to fungal infection (Binning et al., 1991). However, fungicides are still
needed for acceptable disease control. ' :

Based on three field studies, EPA concluded that combinations of TPTH/mancozeb
fungicide applications provide either equal or better efficacy than any other fungicide
application for control of early blight (Stevenson and Gilson, 1982; Stevenson et al., 1986;
and Stevenson, James, and Stewart, 1991). However, a statistical analysis of the data
indicates that there were no significant differences when comparing mancozeb/TPTH to
mancozeb treatments in terms of yield.

The Agency believes that if TPTH were not available then the growers would most
likely use mancozeb at 0.80 to 1.60 Ib a.i. per acre without any decrease in efficacy in the
upper Midwest potato growing region. Other secondary alternatives (azoxystrobin,
chlorthalonil, maneb and metiram) could also be used without any decrease in efficacy. The
IPM programs will not be affected due to the registration of three new fungicides
(azoxystrobin, dimethomorph, and cymoxanil) for the control of early and/or late blight of
potato.

The Agency estimates that approximately 65,000 Ibs. a.i. of TPTH are applied
annually to approximately 185,000 acres of potatoes (13 percent of the 1,410,000 U.S. acres
grown-EPA, 1999). Table 5 compares the cost of using TPTH in combination with
mancozeb, and the alternatives to TPTH. Since the price of some the alternatives is less per
pound than TPTH, the cost of using these alternative chemicals is generally less, even at
higher application rates, than that for the TPTH used in combination with mancozeb'.
Assuming that mancozeb would mostly replace using TPTH in combination with mancozeb,
the impact of cancelling TPTH is expected to be negligible for potatoes assuming no
significant variation in yields between TPTH and the alternatives.

The Agency's estimate of equal efficacy between TPTH/mancozeb and mancozeb alone:
is based on published comparative performance data. The statement of applications of TPTH
at the full label rate resulting in a phytotoxic response by the host is based on observations by
a university plant pathologlst familiar with TPTH.

- Sugarbeets

: TPTH is used in North Dakota, Minnesota and West Texas to control Cercospora leaf
‘spot (Cercospora beticola) on sugarbeets (White, 1991). If the disease is not adequately
controlled, fungal infection results in defoliation and subsequent significant yield losses.
Several registered alternatives to TPTH are available including benomyl, tetraconazole (under

' An exception is chlorothalonil at the maximum label rate where the cost is over $3 more per acre treatment
than TPTH used in combination with mancozeb.
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an emergency exemption), thiophanate-methyl, thiabendazole, mancozeb, maneb and copper
compounds. :

TPTH applications begin when environmental conditions conducive for Cercospora leaf
spot infection are present or when infection is first observed. The TPTH label restricts
applications of the fungicide to a maximum of 0.75 Ib a.i./acre per season. This label

restriction results in growers typically applying up to four TPTH applications with the
application rate varying between the maximum and minimum (Jones, 1992). Sugarbeet
growers in areas with high Cercospora leaf spot disease intensity apply TPTH until its highest
seasonal rate is reached, then in addition they apply: mancozeb in a further effort to maintain
control of target pest. This intensive usage pattern often results in a maximum total seasonal
load of 0.75 Ibs ai of TPTH, plus approximately 5 Ibs ai of mancozeb. Similar disease control
may be obtained with 0.6 lbs ai (6 sprays) of tetraconazole (Lamey, 1999).

Plant pathologists have developed models predicting Cercospora leafspot epidemics
based on changes in air temperature and relative humidity. The use of these predictive models
has resulted in successful IPM programs reducing total TPTH applications on sugarbeets per
growing season (Jones and Windels, 1991). During 1998, North Dakota and Minnesota
reported the emergence of TPTH tolerant/resistant strains of the pest. It is also documented
that the efficacy of TPTH, in controlling Cercospora leaf spot, has declined in recent years
Minnesota and North Dakota (Lamey, 1999). As a result of the declined efficacy, an
emergency exemption was granted to North Dakota and Minnesota for the use of
tetraconazole. Tetraconazole is significantly more effective than TPTH in controlling these
diseases. During 1999, TPTH use on sugarbeet is expected to decline up to 30 percent due the
- availability of tetraconazole.

Cultural practices can mitigate disease incidence, but none of the practices provide
commercially acceptable control without the use of fungicides. These non-chemical control
practices include the planting of resistant varieties and many years of crop rotations (Horne et
al., 1988). '

If TPTH was no longer registered then there could be two possible scenarios: (1)
mancozeb and tetraconazole (under an emergency exemption or full registration) are available,
and (2) mancozeb alone is available. If mancozeb and tetraconazole are available then the
sugarbeet growers will use them in alternation to achieve a comparable disease control
(Lamey, 1999). Tetraconazole is a locally systemic fungicide and is more efficacious than
TPTH or mancozeb in controlling the pest. Using a combination of tetraconazole and
mancozeb the growers are not likely to suffer any yield loss. The tetraconazole manufacturer
has submitted an application to the Agency for granting it a reduced risk fungicide status. If
both TPTH and tetraconazole were not available, then the growers would have no choice but
to use mancozeb alone. Mancozeb may provide comparable disease control (Ely, 1985) if the
spraying frequencies are doubled. :
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Other registered fungicides on sugarbeets include benomyl, thiophanate-methyl and
thiabendazole. These three fungicide are not considered viable alternatives due to the
development of Cercospora leaf spot isolated resistant to the fungicides in North Dakota and
Minnesota (Lamey, 1991). Benomyl, thiophanate-methyl and thiabendazole are still used in
other states such as Idaho (Lamey, 1999).

The state expert (Lamey, 1999) believes that TPTH can still play a reasonable role in
the plant disease resistance management strategy to delay the development of resistance in the
pest against tetraconazole or mancozeb.

The treatment cost (Table 6) using tetraconazole and mancozeb in combination would
rise by about $6 per acre ($3.3 million total), or less than one percent of production value per
affected acre and less than 0.3 percent of production value for the U.S. If mancozeb was used
alone treatment cost (Table 7) would rise by less than $5 per acre ($2.4 million total).

The Agency estimates that approximately 240,000 Ibs. a.i. of TPTH are applied
annually to approximately 500,000 acres of sugarbeets (35 percent of the approximately 1.5
million U.S. acres grown). If the EBDC alternatives were substituted for TPTH, total pounds
of active ingredient of fungicide use would increase. :

5. Conclusions

Of the three sites for which TPTH is registered (pecans, potatoes and sugarbeets),
pecans is the only site where moderate economic impacts could occur if TPTH was not
available for disease control. The impact will be due to higher prices for the alternatives
rather than their reduced efficacy. If TPTH was not available the growers will have the option
of using fenbuconazole and propiconazole because of their good efficacies in controlling the
disease. Azoxystrobin provides excellent diseases control but is significantly more expensive
and therefore market forces will determine whether or not it is used.

‘ In the absence of TPTH on potatoes and sugarbeets, only a minor economic impact
would result. The experts expressed their desire to continue the use of TPTH on these crops as
a resistance management tool because it is a very inexpensive contact fungicide with a multi-
site mode of action. The Agency's estimates were derived from a review of comparative
performance data and expert opinion based on communications with university researchers
familiar with the cultural practices of the crop and fungal disease in question. The estimate of
no negative yield affects with the use of alternative fungicides on potatoes and sugarbeets was
based on available comparative performance data, either published reports or data submitted as
a response to the TPTH PD1.
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