Evaluation and Verification of Fungicides for the control of Yellow rust (Puccinia Striiformis

f.s.tritici) in Bread wheat, Arsi highlands of Ethiopia

Abstract

The present study was performed to meet objective of examining the efficacies of new fungicides
against yellow (stripe) rust in dedicated hotspot disease screening site ). Two new verification
test fungicides namely Cayunis EC 325 (Bixafen 75g/L +Spiroxamine 150g/L + Trifloxystrobin
100g/L), and Tridium 70 WG (Mancozeb59.7%+Azoxystrobin 4.7%+Tebuconazole 5.6%WG
and evaluated with standard checks called Nativo SC 300(trifloxystrobin 100 gm/It +
tebuconazol 200 gm/It) were evaluated the efficacies in controlling the yellow (stripe) rust. The
objective of the present study was to evaluate and verify the efficacy of new fungicides against
yellow rust disease and recommend the effective for registration. The trial was conducted in non-
replicated with replication of sites at Meraro and Bekoji substations of kulumsa agricultural
research center and boru chilalo farmers’ field. The result revealed that Bixafen 75g/L
+Spiroxamine 150g/L + Trifloxystrobin 100g/L), and Mancozeb59.7%+Azoxystrobin
4.7%+Tebuconazole 5.6%WG fungicides were effective in controlling yellow rust disease and
improving high grain yield than trifloxystrobin 100 gm/It + tebuconazol 200 gm/It and
unsprayed control treatments in all tested experimental sites and recommended for registration

Keywords: Fridium—70-WG,—Cayunis—325-EC, fungicide efficacy, yellow rust, disease severity,
grain yield

Introduction

stripe (yellow) rust is a serious wheat production problem at early growth stage and continue to
develop during the developmental stage of the crop in highly prevalent with cool and wet
weather conditions in all continents where wheat is grown (Afzal et al., 2007-; Chen et al.,
2014).Currently, wheat stripe rust is the most economically important fungal disease caused with
100% vyield loss (verify) and quality degradation particularly in susceptible cultivars (Milus et
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al., 2008; Chen, 2015; Ayele and Muche, 2019). Newly, recurrent aggressive Pst races are
adapted to higher temperature climate and have spread to wheat producing areas of the world

that were perversely less affected by wheat stripe rust disease(Ali et al., 2014).

Yellow rust (Puccinia striiformisf.sp. tritici) is one of the most important fungal diseases of
wheat and the major production bottleneck in the major wheat growing regions of Ethiopia
(Ayele et al., 2008a). In Ethiopia, the rapid emergence of virulent pathotypes of Pst 11, 16 and
17 have overcome most of recently released cultivars which are best resistant previous manner
and known yellow rust resistant differential lines. The countries wheat belt areas of Arsi and
Bale highlands are the known hotspots for the epidemics of wheat stripe rust disease (Negassa,
1986, Denbel, 2014). Even though there is seasonal variability in the occurrence of stripe rust in
Arsi and Bale highlands that the main and long rainy season is ideal for stripe rust development
(Bekele et al., 2002).

Yellow rust can cause yield losses of up to 96.7% on susceptible cultivars if infection occurs
very early in the crop development stage and the disease continues to develop during the
growing season(reforlmulate). Grain yield losses of 22.9 to 39.7 % on resistant varieties due to
head infection, 48.7 to 56.5 % on moderately resistant varieties, 43.3 to 57.5% on moderately
susceptible varieties and 91.5 to 96.7% have been recorded on susceptible bread wheat varieties
with shrivelled and reduced germination ability and kernel weight by 65.7 and 15.4%
respectively (Alemu and Getnet, 2019).

Fungicides are the main strategy to control rust in Western Europe although efforts are in
progress to reduce reliance on these compounds. Fungicides can be an important control option
when rust epidemics are severe, however, their use results in significantly increased production
costs for the farmers (Hodson, 2011). In developed countries of Europe, Australia and the
Americas, fungicides, at times used on a large scale as a key part of the national food security
strategy (ICARDA, 2011). In Canada, use of fungicides for disease management is employed by
farmers (McCallum et al., 2007a)-.

Foliar fungicides have been widely used to control stripe rust which prevented multimillion
dollar losses and significantly reducing crop loss. Cooper and Dobson (2007) testified, proper

and frequent application of fungicides upon the disease onset gives benefits in the effort to
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increase crop productivity and quality of the grain. Hailu and Fininsa (2007) also reported a
relatively better yield for sprayed plots as compared to unsprayed plots under experimental
condition and the spray interval is reported to be a significant factor in the disease severity and
rate of epidemic development.

In Ethiopia, Ayele et al (2019) reported grain yield increment on susceptible varieties had
increased 823.8 to 1863% and 1086.8 to 2883% with proper application of Tilt and Rex® Duo
sprayed fungicides respectively.So, the objective of the present study was to evaluate and verify
the efficacy of Cayunis 325 EC (Bixafen 75g/L +Spiroxamine 150g/L + Trifloxystrobin 100g/L),
and Tridium 70 WG (Mancozeb59.7%+Azoxystrobin 4.7%+Tebuconazole 5.6%WG fungicides

against yellow rust disease and recommend the effective for registration

MATERIALS AND METHODS

Description of Experimental Site (

The trial was implemented at kulumsa agricultural research center sub-stations of Bekoji which
is located at 7° 32' 27" North (N), 39°, 15', 21" East (E) with altitude range of 2780 meters above
sea level while Meraro is located 7° 24' 27" North, 39°, 14', 56" East (E) with altitude range of
2990 meters above sea level. Monthly maximum and minimum temperature of the Meraro and
Bekoji experimental sites have received 5.7 and 18.1°C, and 7.9 and 18.6°C with annual rainfall
of 1196 and 102 millimetres respectively. Both locations represent best screening and hotspot
areas to yellow rust and characterized in receiving extended rainfall and bimodal cropping

systems for major wheat production potential agro ecologies.

Cayunis EC 325 (Bixafen 75g/L +Spiroxamine 150g/L + Trifloxystrobin 100g/L) and Tridium
(Mancozeb 59.7%+Azoxystrobin 4.7%+Tebuconazole 5.6%WG) were verified with 0.9lit/ha
and 2kg/ha recommended rate and standard checks Nativo 300SC (trifloxystrobin 100 gm/It +
tebuconazol 200 gm/It and Rex® Duo (187g/IEpoxiconazole + 310g/l Thiophanate-methyl)
with 0.75 lit/ha and 0.5 lit/ha with 250lit’/ha water using knapsack spray as sole or integrated

disease management options on wheat respectively (Table 1).

. ial
Table 1. Common name, Trade name, Formulation and manufacturers of fungicides against

yellow rust in wheat, 2021
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Trade name Formulation and

(commercial manufacturer recommend
Common name name) (active compounds) ed rate
Bixafen 75g/L
Bixafen+ +Spiroxamine 150g/L +
Spiroxamine+Trifloxystrobin Cayunis 325 EC  Trifloxystrobin 100g/L 0.9lit/ha
Mancozeb59.7%+Azoxyst
Mancozeb+Azoxystrobin+Tebuco robin 4.7%+Tebuconazole
nazole Tridium 70 WG 5.6%WG 2kg/ha

trifloxystrobin 100 gm/It +

trifloxystrobin+ tebuconazol Nativo tebuconazol 200 gm/It 0.75lit/ha

187g/IEpoxiconazole +

Epoxiconazole + Thiophanate- 310g/I Thiophanate-
methyl Rex® Duo methyl 0.5lit’ha
Nil - - -

Experimental Design and Management

The experiment was laid out in simple non replicated plot design with site as replications. The
plot size used was 10m x 10m consisting of 50 rows. All other agronomic practices, such as
weeding, fertilizer application and cultivation were implemented as per recommendation for

bread wheat production

Disease Assessment
Wheat yellow rust incidence and severity was assessed on weekly basis by counting the number
of plants visibly diseased (for incidence), and by estimating the percentage of leaf area affected
(for severity) from the plot based plants

Disease incidence was assessed when symptoms appear for the first time

and calculated with the following formula;
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Disease incidence = No. of infected plants from the samples taken/total No. of plants
assessed (100)

Result and Discussion

Disease Severity
Where is the result section.

In 2021 main cropping season yellow rust was very high disease epidemics to the level of
creating significant difference among treatments and across all test locations. Fungicide spray
new test treatments and standard check significantly reduced yellow rust disease severity over
the nil application. Under natural epidemics and without artificial inoculation of the pathogen on
check treatment, the terminal yellow rust severities of about 90s, 70s and 60s for Cayunis 325
EC treatments and 80s, 60s and 50s for Tridium 70WG tested treatments were recorded on

unsprayed plots at Meraro, Kulumsa and Boru Chilalo respectively(Table 2).

The terminal yellow rust severity after once spray of Nativo was recorded by 20s, 20s and 20s at
Meraro, Kulumsa and Boru Chilalo while Cayuins 323EC was scored respectively. However,
the terminal yellow rust severity at Meraro, Kulumsa and Boru Chilalo recorded uniform 20%
was recorded on Cayunis EC 325 fungicide sprayed plots (Table 1). The highest disease severity
(90 and 70%) was recorded in unsprayed plots at Meraro and Kulumsa on the unsprayed check
plots and the lowest yellow rust disease severity 20mr were recorded on Cayunis EC 325 and
Nativo sprayed plots at Kulumsa, Boru Chilalo and Meraro sprayed plots on respectively.
Among the foliar applications fungicides, Tridium 70WG, Cayunis EC 325 and Nativo 300SC
were found most effective against rust and it gave the highest disease control over the untreated
control (Table 2).

Conversely, there were no statically significant differences between the tests and standard check
fungicides in reducing yellow rust disease severity (Table 1). However, from visual field
observation the test fungicides, Tridium 70WG and Cayunis EC 325 showed comparable level of

efficacy in controlling yellow rust disease with the standard check, Nativo and Rex® Duo.
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Therefore, Cayunis EC 325 and Tridium 70WG can be recommended for the control of wheat

yellow rust disease (Table 2).

Table 2. Effect of fungicides on yellow rust disease severity of bread wheat

Meraro Kulumsa Boru Chilalo
Treatmemnts Before After Before After Before After
spraying  spraying  spraying  spraying  spraying  spraying

Nativo 20s 20mr 25s 20mr 20s 20mr

Cayunis 20s 20mr 25s 20mr 20s 20mr
Untreated 20s 90s 25s 70s 20s 60s

Tridium 20s 20mr 10s 10mr 15s 15mr

Rex® Duo 20s 20mr 10s 10mr 15s 15mr
Untreated 20s 80s 10s 60s 15s 50s

Grain Yield and Yield Components

At Kulumsa grain yield were 6031 kg.ha*, 5861 kgha-1 and, 1861 kgha-1 on Nativo, Cayunis
EC 325 and unsprayed check plots respectively (Table 3). At Boru chilalo Grain yield were
recorded 5822 kgha-1, 5398 kgha-1 and, 4013 kgha-1 on Nativo, Cayunis EC 325 sprayed and
unsprayed check plots, whereas at Meraro grain yield were not harvested due to favourable
environment to the yellow rust in the cropping season and spike of the treatments was infected
on Nativo, Cayunis EC 325 and unsprayed check plots due to high yellow rust pressure and long
moisture duration that needs additional fungicide application to reduce late coming rust
appearance.

At Kulumsa thousand seed weight were 35.32gram, 34.3 gram and, 31.37gram kgha-1 on
Nativo, Cayunis EC 325 and unsprayed check plots whereas at Boru chilalo Grain yield were
recorded 36.28 gram, 36.06 gram and, 34.56 gram on Nativo, Cayunis EC 325 sprayed and
unsprayed check plots respectively (Table 2).

At Kulumsa hectolitre weight were 42 kgha-1, 39 kgha-1 and, 33 kgha-1 on Nativo, Cayunis EC
325 and unsprayed check plots and at Boru chilalo hectolitre weight were recorded 52 kgha-1, 50
kgha-1 and, 42 kgha-1 on Nativo, Cayunis EC 325 sprayed and unsprayed check plots
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respectively whereas at Meraro hectolitre weight were not recorded on Nativo, Cayunis EC 325
and unsprayed check plots, due to shrivelling of wheat kernels that indicates reduced flour yield
which indicated that stripe rust affected grains resulted in lower dough strength (the physical
strength to resist extension), which in turn, could affect baking quality.

The numerical analysis showed that there was no significant difference between the test
fungicides and the standard check fungicide in grain yield, thousand kernel weight and hectoliter
weight (Table 3). Even though there was no numerical significant difference in grain yield,
thousand kernel weight and hectoliter weight between test fungicide Cayunis EC 325 and Nativo,
relatively higher grain yield, thousand kernel weight and hectoliter weight was obtained from
Cayunis EC 325 and Nativo sprayed treatments but the difference is insignificant to differentiate
the effect of the test fungicide and standard chemical. Test and standard check fungicides
revealed numerically significant yield advantage over unsprayed plot.

Table 3. Effect of fungicides application on grain yield, TKW, HLW of bread wheat

Grain yield(kg/ha) HLW(kg/hl TKW(gram)

Treatments — 7" MR BC KU MR BC KU MR __ BC
'S\'g“"o 300 6031 5983 5822 3532 349 363 42 s 52
(E:gy””'s 825 5ge1 6428 5398 343 352 361 39 45 50
Untreated 1861 50 4013 3137 153 33 346 11 42

In 2020 main cropping season yellow (stripe) rust disease pressure was very high and excellent
disease epidemics developed to the level of creating significant difference among treatments
across all test locations in Arsi zone. Fungicide spray treatments (test and standard check
fungicide) significantly reduced yellow rust diseases severity over the nil application. Under
natural epidemics (no spray) on check treatment, the terminal yellow rust severities of about
90%, 60% and 50% was recorded on unsprayed plots at Meraro, Kulumsa and Boru Chilalo
respectively.

The terminal yellow rust severity after once spray of Rex® Duo was recorded by 20%, 10% and
15% at Meraro, Kulumsa and Boru Chilalo respectively whereas, the terminal yellow rust
severity at Meraro, Kulumsa and Boru Chilalo recorded 20%, 10% and 15% was recorded on

Tridium fungicide sprayed plots respectively (Table 2). The highest disease severity (90 and
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60%) was recorded in unsprayed plots at Meraro and Kulumsa on the unsprayed check plots and
the lowest yellow rust disease severity 10% and 15% were recorded on Tridium and Rexiduo
sprayed plots at Kulumsa and Boru Chilalo respectively as well as 20% at Meraro which the
Rexiduo and Tridium sprayed plots. Among the fungicides foliar spray application of Rex® Duo
and Tridium were found most effective against rust and it gave the highest disease control over
the untreated control (Table 4).

However, there was no numerically significant difference between the test and standard check
fungicide in reducing yellow rust disease severity (Table 4). However, from visual field
observation the test fungicide, Tridium showed comparable level of efficacy in controlling
yellow rust disease with the standard check, Rex Duo. It is evident from visual field observation
and table 1 data result is that the test fungicide, Tridium showed comparable level of efficacy on
yellow rust disease severity reduction compared to the standard check. Therefore, Tridium can
be recommended for the control of wheat yellow rust disease.

Such outcomes could be attributed to the fungicides' efficacy in combating wheat against stripe
rust diseases on bread wheat. This research result finding similar to with Wubishet A., et al.,
2016 report. Wegulo et al (2009) revealed that up to 42% yield loss was prevented by application
of foliar fungicides to winter wheat. Similarly, Kelley (2001) found that over a six-year period,
the fungicide propiconazole significantly boosted winter wheat yield by 77%. Furthermore,
Vamshidhar Puppala, VP., et al. 1998 reported significant yield increases from fungicide
application to control the disease complex of leaf rust, tan spot and Septoria tritici blotch in
wheat. In general, the current study also clearly shows that in Ethiopia, it is impossible to grow
susceptible to moderately susceptible wheat varieties without application fungicides in areas
where wheat rust diseases are a major problem especially, in Arsi and Bale highlands.

Table 4. Effect of fungicides application on grain yield, TKW, HLW of bread wheat

Grain yield(kg/ha) HLW(kg/hl TKW(gram)
Treatments
KU MR BC KU MR BC KU MR BC
Tridium 7TWG 2832 5795 3221 3510 36.8 358 265 245 257
Rex® Duo 2878 6035 3224 36.08 351 365 28.6 30 266
Untreated 1550  90.7 1986 34.08 20 359 129 125 22
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CONCLUSION AND-RECOMMENDATHON

Cayunis EC 325 and Tridium 70WG test fungicides did not differ statically from the standard
check Nativo 300SC and Rex® Duo in controlling wheat yellow rust disease and provided better
grain yield, thousand kernel weight and hectoliter weight than unsprayed check treatments.
Among the four fungicides, foliar application of Cayunis EC 325 and Tridium 70WG were found
the most effective against yellow rust at Meraro which was highest disease pressure and hotspot
area and it gave the highest disease control (77.9%). Moreover, the test fungicides reduced
yellow rust disease severity to the lowest level disease management and revealed grain yield
advantage better than the standard checks and nil fungicide application untreated checks. After
all assessment and evaluation result, the newly verified fungicides are found to be very effective
in controlling yellow rust disease for improving wheat yield. Thus, Cayunis EC 325 (Bixafen
759/L  +Spiroxamine 150g/L + Trifloxystrobin 100g/L) and Tridium (Mancozeb
59.7%+Azoxystrobin 4.7%+Tebuconazole 5.6%WG) are recommended for registration as an
alternative fungicide for the control of wheat yellow rust disease at rate of 0.9lit/ha and 2kg/ha
with 250lit/ha water using knapsack spray as sole or integrated disease management options on

wheat. (don’t mention the results in the conclusion)
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