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Wheat stem and yellow rusts which are respectively, caused by Puccinia graminis f.sp tritici and
Puccinia striiformis f.sp. tritici, are among the most devastating diseases of wheat in Ethiopia. The use
of fungicides is among the most important wheat rusts management strategy in wheat production and
rust hot spot areas. The field experiment was conducted to evaluate the efficacy of some selected
fungicides (Azoxystrobin + Cyproconazole, Pyraclostrobin + epoxiconazole, Fenpicoxamid +
Pyraclostrobin, Fenpicoxamid + Hexaconazole, and Propiconazole) against wheat rusts in six major
wheat growing locations and rust hot-spot areas of the West and Southwest Shewa zones of Ethiopia
during the 2020/21 main growing season. The two most susceptible bread wheat varieties, Hidase and
Kubsa, were used as test crop respectively, for stem and yellow rusts. The result revealed that
significantly (P < 0.05) the lowest yellow and stem rusts incidences were recorded from plots treated
with propiconazole on Kubsa (3.8 and 1.3%) and Hidase (0 and 1.7%) varieties, respectively. Similarly,
significantly (P < 0.05) the lowest yellow (3.8 and 0.0%) and stem (1.3 and 1.7) rusts severity were also
noted from plots treated with propiconazole, respectively, on Kubsa and Hidase varieties. Significantly,
the highest yields of 5.7 t ha' from Hidase and 4.6 t ha* from Kubsa varieties were also observed from
plots sprayed with propiconazole as compared to other treatments. Three fungicides used in this study
namely propiconazole, fenpicoxamid + hexaconazole, and fenpicoxamid + pyraclostrobin, efficiently
controlled the two rusts. From this study, it is concluded that twice spraying of propiconazole or either
of these fungicides at a seven-day interval is recommended under high disease pressure conditions for
both diseases.

Kev words: Bread wheat, incidence, severity, stem rust, vellow rust.

INTRODUCTION

Wheat (Triticum species) is one of the most extensively is grown on more than 220 million hectares of land,
produced cereal crops globally and is used as a staple yielding about 760 million tonnes of grain annually
food crop for more than 40% of the global population (FAOSTAT, 2022). It is the world's second-most
(Giraldo et al., 2019; FAOSTAT, 2022). Globally, the crop important industrial and food crop after rice and is also
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traded globally (Falola et al., 2017). Wheat provides
around 20% of daily calories and proteins for over 4.5
billion people (Shiferaw et al., 2013; FAOSTAT, 2022).
The world's major wheat producers are China, India,
Russia, and the United States; however, Ethiopia is the
largest wheat producer among Sub-Saharan African
countries (USDA, 2019; Hodson et al., 2020; FAOSTAT,
2022). Wheat is estimated to be produced annually on
around 1.7 million hectares (M ha) of land in Ethiopia,
and it is followed by South Africa grown on 0.5 M ha
(Tadesse et al., 2018).

In Ethiopia, wheat is the third-most important cereal
crop in terms of area coverage, accounting for around
18.4% of total cereal crop production (CSA, 2022). Both
bread (Triticum aestivum) and durum (Triticum turgidum
L. var. durum) wheat types are widely cultivated in the
country, although other wheat species are cultivated in
lesser amounts (Chilot et al., 2013; Hodson et al., 2020).
It is a widely adopted crop in various altitude ranges in
Ethiopia (Tadesse et al., 2018). Although wheat is
previously produced in the Central, Southeastern, and
Northwestern highlands and midlands of Ethiopia using
rain-fed conditions, currently the government is expanding
irrigated wheat production in an unprecedented manner
to accommodate local consumption and refuses to import
the crop from abroad (Tesemma and Belay, 1991;
Demeke et al., 2013; Hodson et al., 2020). Nowadays, it
has expanded to all parts of the country, including
lowland and moisture stress-prone areas such as
Somalia, Gambella, and Afar national regional states,
using rainfall and/or irrigation (CSA, 2022). The West and
Southwest Shewa zones are among the most potential
areas for wheat production in the country, and farmers in
these areas are highly engaged in the production of the
crop. The crop is produced for food and sometimes as an
income-generating commodity for growers. Different
cultural food types such as bread, porridge, kolo, kita,
areke, tela, etc. are prepared from the crop (Tadesse et
al., 2020) and its straw is also used for roof hatching and
as animal feed (Anteneh and Asrat, 2020).

Despite these facts, the crop national average yield is
approximately 3.1 t ha? (CSA, 2022), which is
significantly lower than the global average yield (5.2 t
ha™) (FAO, 2018; Zegeye et al., 2020). Various abiotic,
biotic, and socioeconomic factors contribute to the crop's
low productivity (Shiferaw et al., 2013; Abro et al., 2017,
Tadesse et al., 2018). Wheat rusts (Puccinia species) are
among the greatest wheat production constraints,
causing significant yield losses in major wheat-producing
areas of the country (Zegeye et al., 2001; Ayele et al.,
2008; Degefie et al., 2020; Hodson et al., 2020).
Recently, fusarium head blight (Fusarium species) has
also become an increasingly important production limiting
factor (Abdissa and Bekele, 2020; Bayoush, 2021),
although wheat rusts remain the most economic fungal
diseases and have the potential to destroy the entire field
in a few weeks (Badebo et al., 2008; Teklay et al., 2013).

Particularly, stem (Puccinia graminis f.sp. tritici) and

yellow (Puccinia striiformis f.sp. tritici) rusts are the most
destructive diseases, respectively, in mid-altitude and
highland areas of the country, and they cause significant
yield losses unless they controlled at earlier stages
(Badebo et al., 2008; Yami et al., 2013; Abebele et al.,
2020). According to Eshete (2018) as well as Badebo and
Hunde (2016), total grain yield loss due to stem rust was
recorded, respectively, on Enkoy and Digelu wheat
varieties in 1994 and 2014 in Ethiopia's low and midland
areas. Similarly, yellow rust can also result in significant
yield loss, reaching up to 100% in midland and highland
areas of Ethiopia when susceptible varieties are used for
production (Teklay et al., 2013; Wubishet et al., 2015).

The use of fungicides is among the most important
wheat rust management strategies in wheat production
and hot spots. These rusts are common problems in the
West and Southwest Shewa zones, and farmers apply
the fungicides they get without understanding the specific
chemical needed for the particular disease. This is due to
the lack of recommended alternative fungicides for a
specific disease in the area. Although the majority of
wheat growers in Ethiopia, particularly farmers,
understand the benefits of fungicides for controlling rusts,
only a few farmers have applied them due to their high
cost and low accessibility (Nigus et al., 2022). When
wheat cultivars characterized by having high grain yield
potential and a susceptible reaction to rusts are preferred
by the growers for production, supplementary fungicide
application is crucial to avoid crop losses.

In Ethiopia, the majority of the wheat varieties currently
under production are susceptible to moderate resistance
reactions to rusts (Wan et al., 2017), and the earlier
recommended fungicides are not providing -effective
control to rusts. This could be due to the formation of new
rust races every time, a shortage of alternative
fungicides, or improper use of fungicides with the
recommended rate, time, and high disease intensity level
during the application. Therefore, the objective of this
study was to evaluate effective fungicides against wheat
stem and yellow rusts in the West and Southwest Shewa
zones of Ethiopia.

MATERIALS AND METHODS
Description of the study areas

The field experiments were conducted at six locations in the West
Shewa and Southwest Shewa zones of Ethiopia. The locations
were purposely selected based on their wheat production status as
well as hot spot areas for stem and yellow rusts during the 2020/21
main growing season. West Shewa zone is located between 8°17'—
8°57’ N latitude and 37°08'-38°07’ E longitude, with an elevation of
1050 to 3500 m above sea level (m.a.s.l); while Southwest Shewa
zone is located at 8°16’-9°56'N latitude and 37°05'-38°46E
longitude and an altitude ranging from 1600 to 3576 m.a.s.l. The
mean maximum and minimum temperatures of the study areas
were 25.4 and 11.7°C for West Shewa and 25.4 and 11.7°C for
Southwest Shewa zones, respectively. West Shewa receives
annual rainfall ranging from 600 to 1900 mm, while Southwest
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Table 1. Description of fungicides evaluated against yellow and stem rusts of wheat in West and Southwest

Shewa zones.

Trade name Active ingredient Formulation Mode of action Rate Lha?
Tilt 250 Propiconazole EC Systemic 0.5
Amistar Xtra 280 Azoxystrobin + Cyproconazole SC Systemic 0.75
Liveshow 173 Pyraclostrobin + epoxiconazole SE Systemic 0.6
Quake™ 1125 Fenpicoxamid + Pyraclostrobin EC Systemic 1.0
Union one 400 Fenpicoxamid + Hexaconazole SE Systemic 0.4
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EC: Emulsifiable concentrates; SC: agueous suspension concentrates; SE: aqueous suspo-emulsions.

Table 2. Description of wheat varieties used for evaluation of chemical fungicides against stem and yellow rusts.

Variety . Year of Releasing Altitude Suitable Maturity Yield potential
Pedigree -1
name release center (m) agroecology dates (tha?)
Hidase ETBW5795 2012 KARC 2200-2600 Mid to highland 121 45t07.0
Kubsa HARC1685 1995 HARC 2000-2600  Low to midland 105 3.0t05.0

KARC=Kulumsa Agricultural Research Center; HARC=Holeta Agricultural Research Center.

Source: Ministry of Agriculture (MoA, 2012) and Tadesse et al. (2022).

Shewa receives from 900 to 1900 mm. The average minimum and
maximum air temperatures in the West Shewa zone are 10 and
35°C, respectively (Source: West and Southwest Shewa zones
Agricultural offices).

Treatments and experimental design

Five selected fungicides (Azoxystrobin + Cyproconazole,
Pyraclostrobin + epoxiconazole, Fenpicoxamid + Pyraclostrobin,
Fenpicoxamid + Hexaconazole, and Propiconazole) with different
active ingredients (Table 1) were used for the study, along with two
most susceptible bread wheat varieties for stem rust (Hidase) and
yellow rust (Kubsa) (Table 2). The selected wheat variety seeds
were obtained from the Kulumsa Agricultural Research Center
(KARC) of the Ethiopia Institute of Agricultural Research (EIAR).
The seeds of the crop were sown in mid-June, at a rate of 125 kg
ha? in all locations. Full NPS at a rate of 100 kg ha* and 1/3 of
nitrogen at 150 kg ha* were mixed up and used during the sowing
date. However, the unused, remaining 2/3 recommended N fertilizer
was top-dressed during the mid-tillering growth stage. The
treatments were arranged using a Randomized Complete Block
Design (RCBD) with six replications, and the locations were taken
as blocks. The size of each experimental plot was 4 x 5m = 20 m?,
consisting of 20 total and 18 harvestable rows. The fungicides were
obtained from local suppliers and chemical companies prior to the
planting date. Fungicide application was commenced manually
using a knapsack sprayer when the disease severity reached an
economic threshold level (at 5% severity level for both rusts) during
and after the flowering growth stage. The first fungicide spray was
made at 35 to 40 days after planting for yellow rust and 50 to 60
days for stem rust. Each fungicide was applied twice at a seven-day
interval as per the supplier's recommendation rate. The plots were
guarded with polyethylene sheets in order to avoid the effect of
chemical drift to neighboring plots.

Data collection and analysis

A modified Cobb scale was used to assess disease severity and
incidence from 20 pre-tagged plants for each disease (Peterson et

al., 1948). Yield and yield-related parameters such as plant height
(cm), spike length (cm), plant above ground biomass (t haw),
thousand kernel weights (g), and yield (t ha*) data were noted from
five harvestable most middle rows per plot (1 x 5 m =5 m?). The
results of plant biomass and grain yield in this area were converted
into tonnes per hectare. All the collected disease and agronomic
data were subjected to analysis of variance (ANOVA) using a
Statistical Analysis System (SAS), version 9.4 software (SAS
Institute Inc.., Cary, USA). The ANOVA was computed based on
the PROC GLM procedure, and the mean separations for
significantly distinct parameters were made using Least Significant
Differences (LSD) values at the a = 5% level of significance.

RESULTS AND DISCUSSION

The result indicates that during 2020/21 cropping season,
the rust diseases pressure was very high in all the
locations, enabled to determine the potential efficacy of
the tested fungicides. The yellow rust appeared earlier
during booting to the beginning of anthesis growth stage
(GS 35 to 45) on Kubsa variety, while stem rust occurred
later at early anthesis (after GS 60 to 69) growth stages
(Zadoks et al., 1974) (at early to mid-September) in all
the locations. However, at Wanchi, Liban Jawi, and Ambo
experimental locations, both yellow and stem rusts
occurred simultaneously, and the disease data was noted
separately to identify the effect of the fungicides against
both rusts.

Given the terminal disease intensity record results
presented in Table 3, all the tested fungicides significantly
reduced the yellow rust intensity on variety Kubsa as
compared with untreated (control) plots. However, their
efficacy on both yellow and stem rusts incidence and
severity were varied. Propiconazole, Fenpicoxamid +
Hexaconazole, Azoxystrobin + Cyproconazole,
Pyraclostrobin + epoxiconazole, and Fenpicoxamid +
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Table 3. Efficacy of selected fungicides on yellow rust and their effect on yield and yield components of bread wheat in West and

southwest Shewa zones, 2021/2022 main season.

Treatments YRI YRS SRI SRS PH SL BM TKW GY
Kubsa + (Azoxystrobin + Cyproconazole) 15.0° 15.0° 17.5° 18.8® 8272 7.02 10.5° 4542 412
Kubsa + (Pyraclostrobin + epoxiconazole) 17.5k¢  6.3¢ 17.5° 15.0° 83.08 7.12 10.7° 47.92 4722
Kubsa + (Fenpicoxamid + Pyraclostrobin) 25.0b 21.2° 13.8° 11.3® 86.42 7.02 10.7° 47.82 45?2
Kubsa + (Fenpicoxamid + Hexaconazole) 7.5¢d 8.8 1.3¢ 1.3° 86.020 7.12 11.3% 4642 4,22
Kubsa + Propiconazole 3.84 3.84 1.3¢ 1.3¢ 87.3* 7.62 12.1* 46.62 4.6
Kubsa + Water (Control) 78.7¢ 71.3* 85.02 7252 8212 6.82 8.6° 36.6° 3.0°
CV (%) 27.4 21.2 251 331 4.6 8.0 7.7 8.5 11.0
LSD (P <0.5) 10.1 6.7 8.6 9.9 5.9 0.9 1.2 5.8 0.7

BM = Biomass, CV = coefficient of variation, GY = grain yield per hectare (tones/ha), LSD = least significant difference, PH = plant height
(cm), SL= spike length (cm), SRI = stem rust incidence, SRS = stem rust severity, TKW = thousand kernel weight (g), YRal = yellow rust

incidence, YRS = yellow rust severity.

Table 4. Efficacy of selected fungicides on stem rust and their effect on yield and yield components of bread wheat in West

and Southwest Shewa Zones, 2021/2022 main season.

Treatments YRI YRS SRI SRS PH SL BM TKW GY

Hidase + (Azoxystrobin + Cyproconazole) 10.0° 10.0° 10.0> 6.7°¢ 90.42% 773 99a 5732 55a

Hidase + (Pyraclostrobin + epoxiconazole) 5.0¢ 8.3° 6.7¢ 11.7° 89.73b 8,0 10.02> 54.02 5.12

Hidase + (Fenpicoxamid + Pyraclostrobin) 179  1.7¢d 8.3pc B.7°¢ 90.3% 813 10.32° 54,02 4.4bc

Hidase + (Fenpicoxamid + Hexaconazole) 5.0¢ 6.7°¢  1.7° 1.7° 9242 822 97 5532 542

Hidase + Propiconazole 0.0d 0.0¢ 1.7¢ 1.7¢ 917 8.3* 1142 5722 572

Hidase + Water (Control) 23.32 20.08 83.3* 78.3* 851° 75° 8.2° 43.0° 3.6°

CV (%) 21.1 365 206 159 4.0 4.4 13.0 6.1 10.9

LSD (P £0.5) 2.8 5.1 6.9 5.1 6.6 0.6 2.4 6.0 1.0
Pyraclostrobin  fungicides reduced the vyellow rust Based on this result, it is recommended that either of
incidence by 95.2, 90.5, 80.9, 77.8, and 68.2%, these chemical fungicides be alternatively used to control

respectively. They also reduced yellow rust severity by
94.7, 87.7, 78.9, 91.2, and 70.3%, respectively.
Propiconazole and Fenpicoxamid + Hexaconazole
fungicides significantly reduced the stem rust incidence
and severity as compared with other fungicides and
control plots on variety Kubsa (Table 3).

Almost similar results were observed when the efficacy
of these fungicides was evaluated for stem rust on the
Hidase variety (Table 4). Significantly, the lowest stem
rust incidence was obtained from plots sprayed with
Propiconazole, Fenpicoxamid + Hexaconazole,
Pyraclostrobin  + epoxiconazole, Fenpicoxamid +
Pyraclostrobin, and Azoxystrobin + Cyproconazole on
wheat variety Hidase with 1.7, 1.7, 6.7, 8.3, and 10.0%,
respectively, stem rust incidences. Propiconazole, and
Fenpicoxamid + Pyraclostrobin also significantly reduced
the yellow rust incidence and severity on the Hidase
variety by 21.7 and 21.0%, respectively. In general, the
minimum disease intensity was obtained from plots
treated with propiconazole, followed by Fenpicoxamid +
Hexaconazole, Fenpicoxamid + Pyraclostrobin, and
Pyraclostrobin + epoxiconazole in all experimental areas.

wheat rust. In line with this finding, Azmeraw and
Admassu (2022) reported that propiconazole fungicide
significantly reduced stem rust severity, followed by
potassium carbonate in Ethiopia.

This study found that fungicides with different active
components had varying levels of efficiency and yield
responses against both rusts (Tables 3 and 4). Even
though their efficacy levels were varied, almost all the
tested fungicides were able to control these rusts.
Previously, similar findings were reported that products
with propiconazole, epoxiconazole, and thiophanate-
methyl active ingredients effectively controlled both stem
and yellow rusts (Bekele, 2003; Alemu and Mideksa,
2016). According to Mengesha (2020), the propiconazole
product, which has a propiconazole active ingredient,
effectively controls both wheat yellow and stem rusts and
increases crop yield in Ethiopia. Tesfaye et al. (2018) and
Nemomsa (2019) reported that propiconazole fungicides
control yellow and stem rusts alone or in combination
with moderately resistant wheat varieties.

However, the continuous use of the same fungicide or
fungicides with the same active ingredient(s) year after



year may facilitate development of the pathogen races
fungicide resistance. To overcome pathogen-fungicide-
resistant development, alternative fungicides that have a
relatively similar efficacy level to propiconazole can be
employed for the control of wheat rusts. Propiconazole
and difeconazole fungicides have also been reported to
be effective against stripe rust when applied at the proper
time and rate (Basandrai et al., 2013). Likewise, it is
reported that products having Azoxystrobin and
Cyproconazole active ingredients also effectively control
the wheat rusts and decrease yield loss due to the
diseases (Parween et al., 2016; Basandrai et al., 2020).
In line with this finding, Wanyera et al. (2009) also
reported that foliar application of the Azoxystrobin +
Cyproconazole fungicide efficiently reduces stem rust
severity and increases yield in Kenya. Likewise, Singh et
al. (2016) also reported that Azoxystrobin and
Cyproconazole significantly control wheat rusts as
compared with difenoconazole. Furthermore, Boualem et
al. (2017) found that Azoxystrobin and Propiconazole
were effective in the treatment of powdery mildew, yellow
rust, and leaf rust diseases.

Effect of fungicides on yield and yield components

As presented in Tables 3 and 4, there was a statistically
significant difference in vyield, plant biomass, and
thousand seed weight between the treated and untreated
(control) plots. However, there was no statistically
significant difference among the tested fungicides in
thousand kernel weight and grain yield. There was also
no significant difference among tested fungicides and
control plots in plant height and spike length. Significantly
maximum plant biomass was obtained from plots sprayed
with Propiconazole (12.1 t ha?') and Fenpicoxamid +
Hexaconazole (11.3 t ha') on variety Kubsa for yellow
rust management (Table 4). Statistically non-significant,
but relatively highest, plant biomass was also recorded
from plots sown to Hidase and sprayed with
Propiconazole for stem rust management (Table 3).
Statistically significant yield advantages were obtained
from the Hidase variety treated with Azoxystrobin +
Cyproconazole, Fenpicoxamid + Hexaconazole, and
Propiconazole with, respectively, 5.5, 5.4 and 5.7 t ha*
when compared with the control (3.6 t ha?).

The results of this study identified the role of different
fungicides with different modes of action in controlling
wheat rusts. This in turn generated an effective
alternative chemical fungicide for rust control and also
contributed to managing the outbreak of fungicide-
resistant races. In the absence of variety conferring
resistance, developing such alternative chemical
fungicides is immensely contributing to susceptible wheat
production in the West and Southwest Shewa zones and
beyond in the country. Therefore, proper application of
fungicides at the appropriate time, rate, and frequency,
along with their alternate use, is critical for better product
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results, sustainability, and efficacy. Success stories of
proper utilization of particular products based on
manufacturer recommendations are available.  The
differences in efficacy across fungicide products are
mostly determined by product type, timing, and rate of
treatment. Since the majority of the wheat varieties
currently under production in Ethiopia are susceptible to
the newly emerging wheat rust races (Wan et al., 2017), it
is practically difficult to grow successful wheat production
without the use of fungicides. Therefore, it is mandatory
to make farmers aware of using alternative chemical
fungicides as per manufacturer recommendations in
situations where there is an intention of growing high-
yielding but susceptible to rust disease varieties in order
to attain high production and productivity.

Even though Kubsa and Hidase varieties are high-
yielder varieties, they are currently becoming highly
susceptible to the rusts and consequently, they are
becoming out of production. This could be attributed to
the presence of favorable environmental conditions for
disease outbreaks and the emergence of new virulent
pathogen races. According to Solh et al. (2012), the
association of current climatic changes with virulent stem
rust strain (Ug99) has caused rust disease epidemics in
Ethiopia. Olivera et al. (2015) reported that heavy
infection with stem rust TKTTF race resulted in total crop
failures on the Digelu wheat variety in Ethiopia during the
2013/14 cropping season. Similarly, it is also reported
that yellow (stripe) rust caused 68.30% vyield loss in the
Ethiopian highlands on the Kubsa wheat variety in 2018
(Mengesha, 2020). Likewise, Badebo and Hundie (2016)
also reported that wheat varieties Enkoy and Degelu
were severely affected by stem rust, which caused up to
a total yield loss. This disease became a major threat to
wheat production in the low- and mid-altitude areas of
Ethiopia, which has warmer temperatures. Similarly, Park
(2007) found that black rust can cause up to 100% yield
loss if vulnerable cultivars are used for production, and
epidemics occur in mid-land agro ecologies. In addition to
yield quantity losses, it is reported that stem and yellow
rusts are also causing yield quality losses by giving light,
shriveled, prematurely ripened grains under severe
infection. They weaken the plants, particularly stem rust,
which weakens the plant stems, and consequently, plants
become lodged by heavy winds and rain (Leonard and
Szabo, 2005).

CONCLUSIONS AND RECOMMENDATIONS

Yellow and stem rusts are among the most devastating
wheat diseases, resulting in severe yield losses in West
and Southwest Shewa zones of Ethiopia. The result of
this study revealed that high-yielding, but either
moderately susceptible or susceptible wheat varieties can
be produced using twice the application of either
Propiconazole, Fenpicoxamid + Hexaconazole, or
Fenpicoxamid + Pyraclostrobin fungicides for yellow rust
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control, and farmers can also use Propiconazole,
Fenpicoxamid + Hexaconazole, Union Oxie 400 SE,
Fenpicoxamid + Pyraclostrobin, Pyraclostrobin +
Epoxiconazole, or Azoxystrobin + Cyproconazole
fungicides alternatively for stem rust at a seven-day
interval, starting when disease severity reached 5%.
These are evidenced by the maximum vyield advantages
of 5.7, 5.5, and 5.4 t ha? attained, respectively, when
plots were treated with Propiconazole, Azoxystrobin +
Cyproconazole, and Fenpicoxamid + Hexaconazole.
Hidase and Kubsa wheat varieties used in this
experiment are high-yielders, but they are susceptible to
rusts; and therefore, the producers should use either of
the recommended fungicides alternatively.

The fungicides used in this study were effective in
controlling the diseases; however, when the economic
feasibility and accessibility of fungicides are considered,
the farmers are advised to use Propiconazole spraying
twice at seven days interval when the disease appears.
Therefore, farmers in the research areas and elsewhere
with similar agro-ecological conditions as in Ethiopia can
use these varieties with the fungicides alternatively for
effective wheat rust management and increased grain
output without sacrificing profit. Awareness should also
be given to the farmers on proper major disease
identification, the critical time for applying fungicides, and
the type of product they need to use before these
diseases cause significant yield losses. Furthermore, the
evaluation of more fungicides should continue in the
future to broaden alternatives for producers.
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