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Abstract: Septoria tritici blotch (STB) is an economically important foliar disease in the major wheat-growing
areas of Ethiopia. The current research was conducted to determine the impact of wheat varieties and fungicides
on disease development and wheat yield. Besides, the effect of bread wheat varieties and fungicides on STB
development, wheat yield was evaluated at Holleta and Kulumsa in a factorial field experiment involving three
bread wheat varieties and six fungicide spray schedules. At Holetta,variety Kekeba had the highest AUDPC (2548)
value followed by Madawalabu and Alidoro; whereas at Kulumsa the highest AUDPC (1509) was recorded on
variety Madawalabu followed by Alidoro and Kekeba varieties. STB incidence and severity were significantly
reduced by the application of fungicides across varieties but fungicide-variety combinations had differential effects
on disease development. Wheat grain yields were the lowest from unsprayed plots regardless of variety and
location. Kekeba variety treated with Mancozeb-Tilt-Mancozeb-Tilt (MTMT) fungicide combination produced
the highest yield (5.05t/ha). The highest (577.31%) and lowest (-19.95%) marginal rate of return were obtained
from Tilt and MTMT sprayed fields at Holetta planted with Kekeba and Madawalabu varieties, respectively. On
the other hand, at Kulumsa, the highest marginal rate of return (886.88%) and the lowest marginal rate of return
(-63.98%) was obtained from Tilt and Mancozeb sprays on Madawalabu and Alidoro varieties, respectively. The
present findings confirmed the importance of STB in Ethiopia and the role fungicides play in managing the disease
on partially resistant varieties.
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1. INTRODUCTION

Wheat (Triticum spp.) is considered among the most commonly cultivated cereal crops with over 755 million metric tons
harvested each year (FAO, 2017). It is the fourth most important cereal crop in agriculture. Although the crop is widely
cultivated at altitudes ranging from 1500 to 3000 m.a.s.l, in Ethiopia, the most suitable area falls between 1700 and 2800
m.a.s.l ( CSA, 2017). Bread wheat (Triticum aestivum L.) accounts for approximately 20% of the totally consumed
human food calories and provides the most stable food for 40% of the human population (Kumar et al., 2015). In
spite of the production and yield increases, average grain yield of wheat is still low (<2.7 t/ha) and highly variable and
below the world’s average (3.09 t/ha) (FAO, 2017). Crop yields are dependent on interactions of socio-economical,
biological, technological and ecological factors. The crop can be grown in most locations where annual rainfall ranges
from 250 to 1750 mm. About 75% of the wheat grown world-wide receives an average rainfall between 375 and 875 mm
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annually. However, too much precipitation can lead to yield loss from diseases and poor root growth and development
problems (Bear et al., 2004).Despite its importance as food and industrial crop, wheat production and productivity around
the globe is hampered by a number of factors including biotic and abiotic stresses as well as low adoption of new
agricultural technologies (Tesfaye et al., 2001). Of the biotic stresses, diseases caused by fungi are the most important
factors constraining wheat production. Yellow rust (Puccinia striiformis f.sp. tritici), stem rust (P. graminis f.sp. tritici),
leaf rust (P. triticina) and Septoria diseases especially Septoria tritici blotch (STB) are prevalent throughout the
country (Endale et al., 2015). STB caused by the fungus Septoria tritici (Mycosphaerella graminicola), is a major disease
of wheat in all wheat-growing areas of the world causing serious economic losses (Ghaffary et al., 2012). It is one of the
most aggressive diseases on common wheat (Triticum aestivum L.) and durum wheat (T. turgidum L. var. durum) globally
(Kema et al., 1996). Septoria tritici blotch is by far the most important disease in Northern and Eastern Africa and
the Middle East (Benbelkacem, 2016). However, according to Teklay et al. (2015), the prevalence and severity of the
disease is more dependent on weather conditions of the season and varieties grown. The combination of mild
temperatures with high humidity in areas, where susceptible wheat varieties are grown on large scale, creates the perfect
conditions for the leaf blotch pycnidiospores to spread rapidly. The disease is one of the major constraints of wheat in all
wheat-growing areas of Ethiopia, causing 42% economic loss annualy (Abera et al., 2015; Alemar et al., 2016).

Range of disease management options are recommended to control STB in wheat fields. Among these, cultural
management options designed to reduce inoculum pressure are the first one. Bio-control has also been tested as another
STB management option. Fungicides of various modes of actions have been recommended to manage STB but their use
in Ethiopia has been limited mainly due to economic reasons. Several sources of resistance have been reported but
breeding for resistance has not always been successful in protecting wheat from the damaging effects of the
disease; as expression of resistance is often correlated with morphological traits (Eyal et al., 1985). Moreover, wheat
cultivars resistant in one part of the world may display susceptibility elsewhere. Even within a country, a
difference observed in pathogen virulence that may be associated with fungal genetic variability is hindering the
development of wheat varieties with broad spectrum of resistance. Resistance in wheat could be durable if the type of
resistance in the variety is partial, which is polygenic, or non-specific to particular pathogen genotypes. Selection for
partial resistance to STB may be restricted if that trait has a significant cost, for example reduced yield, which is
the most important target for many wheat breeders.

Overall STB has remained an important constraint to wheat production all over the world including in Ethiopia. However,
effective and sustainable managing of the disease is yet to be achieved under Ethiopian condition. In Ethiopia, wheat is
grown in different agro-ecological zones. The areas vary in-terms of weather conditions, wheat varieties grown and crop
management practices. The crop contributed a great deal to the country as source of food and income but it is
continuously ravaged by diseases and other biotic constraints. The disease occurs almost in all wheat growing places but
its intensity varies from place to place due to variability in weather conditions, differential responses of wheat varieties to
the disease and as a result of variations in crop management practices. As a result there is a need to develop disease
management option and recommended in areas, where the disease is prevalent and economically important. Thus, this
study was designed with the following objectives:

2. OBJECTIVES
General objective:

To contribute towards improved wheat production in the central highlands of Ethiopia through effective and sustainable
management of Septoria tritici blotch

Specific objective:

v To evaluate the effect of wheat varieties and fungicides on STB and wheat yield
3. MATERIALS AND METHODS

3.1. Description of the Study Areas

The study was conducted at Holetta and Kulumsa Agricultural Research Centers, Ethiopia. Holetta Agricultural Research
Center is located at 29 Km West of Addis Ababa at 09° 04°N latitude and 38°38°E longitude and at elevation of 2390
m.a.s.l. The average annual rainfall of the area is 1100mm and the maximum and minimum annual mean temperatures are
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22.2°C and 6.13°C, respectively. Kulumsa Agricultural Research Center is located at 169 Km South-east of Addis Ababa
at 08°01°10”°N latitude and 39°09°11"’E longitude and at elevation of 2200m.a.s.1. The average annual rainfall of the area
is 809mm and the maximum and minimum annual mean temperatures are 23.8°C and 9.89°C, respectively. Both sites are
suitable for bread wheat production, and STB pressure is generally high during the rainy season.

3.2. Treatments and Experimental Design

The experiment was conducted in the main cropping season of 2016/17 (June to January). The experiment
consisted of factorial treatment combination of three bread wheat cultivars with differential reaction to STB, and six
spray schedules of systemic (Tilt) and contact (Mancozeb) fungicides. All the three varieties were planted at a seed rate
of 125 kg ha™ and fertilizer rates of 64 and 46 kg ha® N and P,Os, respectively. Treatments were arranged in
randomized complete block design (RCBD) with three replications. Fungicides were applied using manual knapsack
sprayer. Tilt was applied at a rate of 0.5lt/ha and Mancozeb at a rate of 3kg/ha with four up to eight spray frequencies,
respectively, beginning from the time of disease onset. During fungicide sprays, plastic sheet was used to separate the
plots being sprayed from the adjacent plots and prevent inter-plot interference due to spray drift. Unsprayed plots were
included as negative checks. Twenty plants per plot were tagged for evaluation of disease parameters. Agronomic data
were collected from the central four rows. All recommended agronomic practices to the area were adopted.

3.3. Data collected

The field experiments were conducted under natural infections, and disease incidence and severity were assessed on the
central four rows every seven days starting from the first occurrence of disease symptoms up to maturity of the crop.
Incidence of STB was assessed by counting the number of infected plants in the middle four rows and was expressed as
percentage of total plants infected as shown below.

Disease incidence = No. of diseased plants x100
Total no. of plants examined

The severity of Septoria tritici blotch was recorded using the double-digit scale (00-99) developed as a
modification of Saari and Prescott's severity scale to assess wheat foliar diseases (Saari and Prescott, 1975; Eyal et
al., 1987). The first digit (D1) indicates vertical disease progress on the plant and the second digit (D2) refers to severity
measured as diseased leaf area. Percent disease severity is estimated based on the formula:

% Disease severity (PDS) = ((D1/Y1) x (D2/Y2) x 100), Where D1 and D2 represent the score recorded (00-99 scale) and
Y1 and Y2 represent the maximum score on the scale (9 and 9) (Sharma and Duveiller, 2007).

Area under Disease Progress Curve (AUDPC) values were calculated for each plot using the equations developed by
Sharma and Duveiller (Sharma et al., 2002) as follows.

AUDPC= iyt SHED

(ti + 1 — ti) Where,
Xi= the cumulative disease severity expressed as a proportion at the i"" observation,
ti = the time (days after planting) at the i"" observation and

n= total number of observations. Since Septoria tritici blotch severity had been expressed in percent and time (t) in days,
AUDPC values can be expressed in %- days (Cambell and Madden, 1990). Then AUDPC values are used in analysis of
variance to compare amount of disease among different treatments.

All agronomic, yield and yield related data were recorded on the middle four rows of each experimental plot. These data
along with their details are mentioned below:

1. Plant height (PH) (cm): An average height of ten plants, tagged in each experimental plot before commencement of
tillering measured in centimeters from ground level to the tip of the spike excluding awns.

2. Spike Length (SL): the length (cm) of main spikes from the five sampled plants.

3. Number of Kernels per spike (NKPS): The numbers of grains of the main tillers of each of the ten randomly taken
plants for each experimental unit were recorded and the average of the ten plants was used for analysis.
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4. Thousand Kernel weight (TKW) (g): One thousand grains selected at random were weighed in grams for each
experimental unit.

5. Hectoliter weight (HLW) (Kg/hL): - grain weight of one-liter volume (random sample) was estimated for each
experimental unit by following standard procedure (AACC, 1983) and the result were converted to Kg/hL. The moisture
content was adjusted at 12.5%.

6. Grain yield (GY) (tones): Grain yield in g/plot at 12.5% moisture content were recorded and converted to t/hectare.
3.4. Cost benefit analysis

Price of wheat grains (8 Birr/kg) was computed based on the current local market, total price of 100kg (800Birr) obtained
from a hectare basis, costs that vary like fungicides (Tilt=600Birr/It, Mancozeb=200Birr/kg) and labor costs to apply the
fungicide were recorded and taken into account. Before doing the economic analysis (partial budget), the statistical
analysis was done on the collected data to compare the average yield between treated and untreated treatments
respectively. The partial budget analysis was calculated using the formula established to calculate marginal rate of return
by CIMMYT (2011). The difference between treatments and the economic data were used to do partial budget analysis as
follows: Marginal rate of return was calculated using the following formula.

MRR = DNI
DIC

Where, MRR = Marginal rate of returns (Cost benefit ratio).
DNI = the difference in net income compared with the control.
DIC = the difference in input cost compared with the control.
3.5. Data Analysis

Data on STB severity and incidence were subjected to log transformation before analysis. Data analysis was carried out
using the general linear model of the SAS computer package version 9.3 (SAS, 2014). Means for treatments were
compared using Duncan’s New Multiple Range Test (DNMRT).

4, RESULTS AND DISCUSSION
4.1. Disease incidence

At Holetta, Septoria leaf blotch was first observed on Septemer 3, 2016 while at Kulumsa it first appeared on September
15, 2016 (Table 1). At the time of disease onset, STB incidence was not significantly different among varieties regardless
of the locations. The varieties started to show significant differences in terms of STB incidence at the second assessment
date after planting at Holetta and Kulumsa, respectively (Table 1). STB incidence recorded during the final assessment
was generally high for all varieties. Final STB incidences were significantly different among varieties at both locations
but they were lower at Kulumsa as compared to the levels at Holetta, most notably on the Alidoro variety. The highest
disease incidence (98% and 66% at Holeta and Kulumsa, respectively) was recorded on unsprayed plots of Kekeba
variety, while the lowest disease incidence (10% and 5% at Holeta and Kulumsa, respectively) was recorded on Alidoro
variety sprayed with Tilt fungicide.

4.2. Disease severity

STB severity did not vary significantly across treatments during the first (56 DAP) assessment date at Holetta (Table 2).
At third assessment date (84 DAP), the unsprayed plots showed significantly higher (38%) disease severity, while other
treatments did not vary significantly from each other. At 112 DAPs, significantly the highest (97%) severity was recorded
on unsprayed plots of variety Kekeba. The second highest (93%) STB severity was recorded from unsprayed plots of
Madawalabu variety during the last assessment date (112 DAPs).The lowest (45%) disease severity was recorded from
Alidoro variety sprayed with Tilt. This showed that the level of disease development is considerably affected by level of
fungicide application or improvement of varietal resistance to STB as a result of fungicide spray. Eyal et al. (1987)
showed the effect of crop resistance level on latent period of STB pathogens and the rate of disease development.
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At Kulumsa, treatments show significant difference in disease severity during the initial assessment date (76 DAPS)
(Table 2). At second assessment date (83 DAPS); the lowest (11.3%) disease severity was recorded on Alidoro variety
sprayed with Mancozeb (Table 2), while the highest STB severity (60%) was recorded from unsprayed plots of
Madawalabu variety. During the final assessment date (104 DAPS), the highest (85%) disease severity was recorded from
Madawalabu variety unsprayed plots, while the lowest (22%) disease severity was recorded from Alidoro variety sprayed
with Tilt, MMTT, TTMM and MTMT fungicides schedules. The second highest (63%) disease severity was recorded
from unsprayed plots of Kekeba variety and Madawalabu variety sprayed with Mancozeb fungicide. The fungicide
applications were significantly (p < 0.05) different in their effects on disease severity from second to fifth assessment
dates (70, 84, 98 and 112 DAS) and from first to sixth assessment dates (65,76, 83, 90,97 and 104 DAPS) at Holetta and
Kulumsa, respectively, (Table 2). Moreover, wheat cultivars resistant in one part of the country may display susceptibility
elsewhere demonstrating the lack of consistent reaction across locations. This could be attributed to prevailing weather
conditions that may affect host resistance to the disease or variation in pathogen populations.

At both locations and on all tested varieties, STB severity continually increased from one assessment date to the next. On
both locations and on all leaves, the highest severity of STB was recorded during the last assessment date on unsprayed
plots of all varieties compared with their respective sprayed plots. Final STB severity was 85, 97, and 93 % at Holetta;
whereas it was 35, 63 and 85% at Kulumsa (Table 2) on Alidoro, Kekeba and Madawalabu, respectively. In general, STB
was severe in both locations; however, it was more severe at Holetta than at Kulumsa. This might be due to more
favorable environmental conditions prevailing in Holetta during the crop growing season; i.e. with rainy, cool and suitable
average monthly maximum temperature range of 19°C — 27°C throughout crop growing season. The range of temperature
(20°C — 25°C) together with rainy and cloudy condition can best favor infection process of Septoria tritici (Eyal et al.,
1987).

According to results of the present study, the currently grown high yielding wheat variety, Kekeba, was the most
susceptible to STB suggesting the need to prioritize the deployment of resistance genes. Use of resistant variety is the best
control strategy of fungal diseases in general and to Septoria tritici blotch in particular for resource poor farmers in
developing countries and the most environmentally friendly and profitable strategy for commercial farmers (Tekelay et
al., 2015). Alternatively, this variety can be supplemented with fungicide sprays to minimize STB development. Current
results also revealed that spraying wheat fields could be an effective measure to reduce STB levels even on susceptible
varieties. In practice, the rate and frequency of fungicide application must depend on the level of risk acceptable to the
producer, which in turn depends on the economic return from the crop (Beard, 2004). STB severity assessments were
made up to 112 DAP at Holetta and 104 DAP at Kulumsa, and then stopped because of leaves senses. This hastened
premature leaves senses along with moisture stress due to low/no rain fall at the later growth stage of the crop could have
negative impact on STB (Tanner et al., 1991). Although complete control of STB development was not achieved and
level of control varied across varieties, spraying Tilt fungicide schedules significantly reduced the severity level on all
varieties at both locations (Holetta and Kulumsa). Inability of fungicide to reduce STB severity to zero level might be due
to the presence of conducive environmental condition for the development of STB at growing period; especially sufficient
rain fall and suitable temperature. The presence of sufficient rain fall not only favors development of STB but also it
might reduce the efficiency of fungicide.

4.3. Area under disease progress curve

STB area under disease progress curve (AUDPC) across treatments expressed as AUDPC%-days ranged from 866 to
3879 at Holetta and from 592 to 2057 at Kulumsa (Table2).Results of the current work revealed highly significant (p <
0.001) differences among treatments in terms of AUDPC at both locations. AUDPC is a very convenient summary of
plant disease epidemics that incorporates initial intensity, the rate parameter, and the duration of the epidemic which
determines final disease intensity (Madden et al., 2008).

AUDPCs were generally higher on unsprayed plots than on sprayed plots. The maximum values recorded on unsprayed
plots were 3879%-days on wheat variety Kekeba, 2890%-days on Madawalabu and 1734%-days on Alidoro, at Holetta.
At Kulumsa, AUDPC values of 2057%-days, 1699%-days and 762 %-days, on Madawalabu, Kekeba and Alidoro
varieties, respectively. On the other hand, wheat variety Alidoro sprayed with MTMT fungicides combination had the
lowest (866%-days) at Holetta; whilst variety Alidoro treated with MTMT fungicide had the lowest AUDPC (591%-days)
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at Kulumsa. All fungicide spray schedules have reduced AUDPC compared to the unsprayed plots but only MTMT and
Tilt sprays significantly affected AUDPC value at Holetta and Kulumsa, respectively. This agrees with that of Abera et al.
(2015) and Alemar et al. (2016), who reported maximum AUDPC values (2275%-days) from unsprayed plots.

4.4.Yield and Yield Components
4.4.1. Grain Yield

Grain yield showed a significant (p < 0.05) difference among treatments at both Holetta and Kulumsa (Table 3). The
highest yield (5.05t/ha) was recorded on Kekeba variety sprayed with MTMT fungicide combination at Holeta; whereas at
Kulumsa, the highest yields (4.78t/ha and 4.71t/ha) were recorded from Madawalabu variety sprayed with MMTT
fungicide combination and Alidoro variety sprayed with Tilt fungicide, respectively. Grain yield from unsprayed plots,
which averaged from 3.12 to 3.26 t ha™ at Holetta and from 2.9 to 3.7 t ha™ at Kulumsa were significantly lower than
those from sprayed plots. Abera et al. (2015) also reported lower qualitative and quatitative grain yield from untreated
plots in comparison with treated one.

4.4.2. Spike Length

The longest spike (12cm at Holetta and 10cm at Kulumsa) was recorded from Alidoro variety sprayed with MTMT
fungicide combination; whereas, the shortest spike (7cm at Holetta and 5.5cm at Kulumsa) was recorded from unsprayed
wheat variety Kekeba (Table 3).

4.4.3. Number of kernels Per Spike

The highest number of kernels per spike (58 in Holetta and 44 in Kulumsa) was recorded on Alidoro sprayed with MTMT
fungicide combinations; whereas, the lowest number of kernels per spike (46 in Holetta and 23 in Kulumsa) were
recorded on Madawalabu unsprayed plots (Table 3).

4.4.4. Plant Height

The tallest plant (109cm in Holetta and 102cm in Kulumsa) was recorded from Alidoro variety sprayed with MMTT
combinations; whereas, the shortest plant (87cm in Holetta and 82cm in Kulumsa) was recorded from unsprayed wheat
variety Kekeba (Table 3).

4.4.5. Thousand Kernel Weight

Analysis of variance (ANOVA) revealed that fungicide applications showed significant difference in thousand kernels
weight at both Holetta and Kulumsa. Under Holetta conditions, thousand kernels weight was significantly highest on
Kekeba variety sprayed with Tilt (47gm) and TTMM (46gm) fungicides (Table 3). On the other hand, unsprayed plots of
same variety (35.2gm) and variety Madawalabu (36.9gm) had significantly the lowest thousand kernels weight as
compared to other treatments. At Kulumsa, the highest thousand kernels weight (42 and 41.33gm) was recorded from
Kekeba and Madawalabu variety sprayed with Tilt fungicide; whereas, the lowest thousand kernels weight (34.67 and
34.8gm) was recorded from unsprayed Kekeba and Madawalabu variety, respectively, (Table 3).

4.4.6. Hectoliter Weight

The highest hectoliter weight (76.6kg/hl) was recorded on variety Alidoro sprayed with Tilt and TTMM fungicides;
whereas, the lowest hectoliter weight (66.9kg/hl) was recorded on unsprayed Madawalabu variety at Holetta condition
(Table 3). At Kulumsa, the highest hectoliter weight (80.57 and 79.93kg/hl) was recorded on variety Kekeba sprayed with
Tilt and MMTT fungicides schedule, respectively; whereas, the lowest hectoliter weight (77.8 and 77.9kg/hl) was
recorded on variety Madawalabu unsprayed and Mancozeb sprayed plots, respectively. There was no significance
difference between different fungicide treatments in hectoliter weight at both locations.

4.5. Cost Benefit Analysis

Partial budget analysis indicated that the contact fungicide Mancozeb had the highest total cost while the unsprayed plots
had the lowest cost (Tables 4 and 5). On the other hand, partial budget analysis indicated that all fungicide spray
schedules used on the three varieties gave high gross field benefit and marginal rate of return. At Holetta on variety
Kekeba, the partial cost benefit analysis showed that the maximum total gross yield benefit 40,400 Ethiopian Birr per
Page | 6

Novelty Journals




Jﬁ ISSN 2394-966X

International Journal of Novel Research in Life Sciences
Vol. 6, Issue 1, pp: (1-12), Month: January - February 2019, Available at: www.noveltyjournals.com

hectare was obtained from plots treated with Mancozeb and Tilt alternatively (MTMT). This was followed by plots
treated with Mancozeb with a gross yield benefit of 39,680 Ethiopian Birr per hectare. Even though lower gross yield
benefits were obtained from MM-TT sprayed plots, this fungicide combination gave higher gross yield benefit than
control. The same was true at Kulumsa for variety Alidoro, but the moderately resistant varieties (Kekeba) gave less
gross yield benefit than the susceptible variety Madawalabu at this location. Variation in net benefit had been observed
among the three cultivars at both locations. At Holetta variety Alidoro had the highest net profit of 34,944 Ethiopian Birr
per hectare with marginal rate of return (MRR) 577.31% from plots sprayed with Tilt followed by plots treated with TT-
MM alternatively.

At Kulumsa, in each variety the highest net profit was obtained on plots treated with Tilt. Even if Madawalabu is a
susceptible variety, it gave higher gross yield benefit and net benefit than the moderately resistant variety Alidoro, when
sprayed with fungicides. This may be due to the high yielding nature of the variety. Therefore, reasonable benefits were
obtained in the fungicide sprayed plots at both locations. Fungicides are used because they provide effective and reliable
disease control, deliver production in the form of crop yield and quality at an economic price and can be used safely
(Rechcing, 1997). However, farmers would refrain from using fungicides unless proven effective and profitable.

Table 1: Effect of bread wheat varieties and fungicides on disease Incidence at Holetta and Kulumsa.

Treatments Incidence (%)
Varieties Fungicide Holetta Kulumsa
Initial Final Mean Initial Final Mean
Control 8.3°f 50%° 9.5% 5¢ 10% 6.4%f
Mancozeb 5f 21.7° 5.03° 5¢ 6.67¢ 3.7
_ Tilt 8.3 16.7% 6° 5° 8.33% 4.5
Alidoro " ] g ]
MMTT 6.7 21.7 6.5° 5¢ 8.33¢ 4.9°
TTMM 6.7" 21.7" 5.6° 5¢ 5 4.1
MTMT 5f 10° 5.5° 5¢ 6.67¢ 45
Control 41.7° 98.3 35.8° 10° 66.67° 26.7°
Mancozeb 33.3% 6.7 19.1° 5¢ 30°d 14,3
Tilt 38.3%  53.3% 20.4°% 6.7> 35 150¢e
Kekeba b b b b b
MMTT 32%¢ 71.7% 25.4 5¢ 48.33° 19.1°
TTMM 30°d 63.3° 18.3° 5° 26.67° 13.9Pcde
MTMT ggPedet - gedef 13.3% 6.7 16.67% 10.03°¢f
Control 28.3%d% g3 3% 20.03™ 8.3%® 31.67° 16.8"
Mancozeb 5Pt gobed 17.5" 5¢ 21.67% 13,50
Tilt 16.7%"  38.3%f 10.2% 6.7 10% gedef
Madawalabu dof dof ’ g dof
MMTT 20 45 12.9¢% 5° 13.33¢ 10.3%
TTMM 13.3%" 38 3%f 10.4% 5¢ 13.33% 8.4°0f
MTMT 18.3%%f  30°f 12.3¢ 5¢ 15% 10.1°%f
Mean 2111  46.4 14.3 5.74 20.74 10.8
cVv 3515  23.4 39.8 23.18 32.05 42.6
LSD (5%) 17.48  26.56 9.4 2.21 22.93 7.6
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Table 2: Effect of bread wheat varieties and fungicides on disease severity at Holetta and Kulumsa.

Treatments Severity(%a) at different DAP
Variety  Fungicide Holetta Kulumsa
36 10 84 08 112 Mean AUDPC |76 83 o0 07 104 Mean AUDPC
Control 1132 123« g 7bede 45 3bad goded 70§72 173378 9330 1179 120 2170 353 2284 76184
Mancozeh 11.32 11¢ 11.3=  18® 303 1849 [(41.8% 123° 1137 113 183 2877 20.67% G778
Tilt 1132 12de 158 18.78  453¢ 17¢ 0028< 123" 153¢ 11t 158 2170 19.72F 6347
Alidoro  MMTT 1132 11# 158 2038 567 1808 10862 123° 147 113 1432 223" 1783F 50344
TTMM 112 113 1113 ez 56 1817 103724 1230 150 11° 147: 213 1780 3007
MIMT 112 112 112 11.78. 4078  154f 865.7F 123 15¢ 11° 18T 223" 17.11f 30154
Control 12.32 3§ 8472 B0 06.72 60.82 387022 1777 47= 207* 403° g27° 40350 1608.7¢
Mancozeh 11.32 2Qbede 42 7bd 43bed 78 3sbedz 35136 214679 1770 g1 223 3o ggw 4172 14035
Talt 1172 303 4870 4pbede ) 3bedel  35(7% 22408 177 41%  1§7% 29% 4% 30224 1205¢
Kekeba  MMIT 122 3772 53k 508 ggae 47130 20528F 1770 g1 g2 3E= s 42069 1410.5¢
TTMM 122 3Qebed 35 Sbode gpbade 73 Ibode 35 77bc D173 5 1775 g3x 257 3p@ 3gyes 38174 12802¢
MIMT 11.72 324 JQbods gpbade 4D 3dslz 30 73ed (80474 q77n g3 g5 3gye ggee 42339 1420 ¢
Control 1132 20w 5370 7732 027 46470  28808% 25¢  G03® 29°  603® 847 5880 20568
Mancozeb 128 17bede 40wd 4 7w godd 350 21219 25 5 253 423% 620 47.11%  1630.2%
Tilt 122 5bde (7742 DQudefz GQedef 24 Qedsf 14568 g5 g43=  g23m 3pye 3o= 3772 12728
Madawa MMIT 112 Jgsbeds Jgbode  Igodef  gQ Jedef  3Q J3ede | 700de 250 43 253% 3239 49w 414 1382.5¢
{abu TTMM 11,38 2psbade  {3de 258z Qadef 252708 1488 7éf 9o 357c g3 3z gpee 4064 13312
MIMT 11.32 2pdede P Jede Fpcdel 50 32 34 33l 457240 352 g1® 2870 36% 43¢ 30044 13607
Mean 115 200 313 38.9 703 31.83 184755 183 343 204 311 428 36.06 11902
Cv 137 268 143 13.9 013 21.68 23.04 g5 138 104 110 80 3.21 10.88
LSD (3%) 148 1548 23907 1782 200 10.77 70624 455 130 84 104 136 401 20243

Means in a column followed by the same letters are not significantly different according to LSD at 5% probability level.

Table 3: Effect of bread wheat varieties and fungicides on yield and yield components at Holetta and Kulumsa

Holetta Kulumsa
Treatments SL(cm) NKPS PH TKW  HLW  YVield(tha) | SL(cm) NKPS PH KW HLW  Yield(tha)

Variety Fungicide

Control 10672 523 1068  302F 746 320 0332 35678 0017:  3pe7Er T84T 373

Mancozeb  11.33% 52+ 106.85% 4227w 762 400 B.672 4672 08332 3g3geee  JRgeE 305

Tilt 11442 52672 106112 41272 750:  40: 8832 44672 08332  3gpgeeer 702wd 47

Alidoro MMTT 1L67% 562 108872 4027  T64% 434 102 448 101.672 3gg7er 70338 43§

TTMM 10225 542 103.80%  40.8%E 760 4353 05% 4333 0067: 37070 TR4Te 460

3 5R2 abod A 4afz s 4 10 »

MIMT 12 58 103.2 40.4 7532 432 083 4433 06330  spayes Tgope 43

Control 715 4% 86.6E 33,08 727 326% 567 2% 86.17% 3467z 784 3g6®

Mancozeb  7.67%  40.67% 03474 44 gdd 7529 406 6178 3133k g0 [7bedz 37g7eer 70 [3aed 4070

Tilt gée 473  §0gE 46.82 7672 4852 SEIE 2367 84.17¢  ap 80572 436

Kekeba MMTIT 81 532 Q3 4) )7t TG 3D 4 4QdcE ggus 3gec go(Thods g7gmer 7003 3.43®

TTMM 7.78% 3167 §8.88: 456  76.5% 479 55 3033 8183  apa7ee 70.17d 386

MIMT 4% 34 04 453 7632 503 583 2067 8583% 3zer 7807k 433

Control 867 4632 05 g7cddz 3602 66.0¢ 3122 gabad 23113 0fR 34 8% 77.84 2.0k

Mancozeb Q.19 47.672 Q077dxE 4] gh 75072 431 gg7Ec D433 07172 gygymer 7787 447:

Madawalabu  Tiit §.56% 4667 0876l 4) geif T4 68 4 47 8672 28 04 178 4107 70.7mad 478

MMIT 8o 502 913E 44008 7458 4710 833 2567¢  95Ex 3g87me 7803 400

TTMM g2 5667 050k g4 qdcd 737R 4 |GicE 77 Q467 04 (7% 4933 JO I 433

od £32 odafz 4 bodal E £ Qbada

MIMT ’ 3 & 227 BT 33 gt 2633 023 3goges 7833 4162

Mean 027 3122 0177 42.06 7405 424 785 3230 0327 3816 7892 416

cv 010 1426 499 518 320 1498 1353 207 536 5.89 0.96 14.85

LSD (5%) 141 1212 133 3.61 400 143 176 1113 830 3.64 1.27 1.65

Means in a column followed by the same letters are not significantly different according to LSD at 5% probability level.
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Table 4: Partial budget analysis for the management of wheat Septoria tritici blotch during the main cropping season of 2016 at

HARC.
Wheat Yield  WSP SR TIC MC NB MB MER
varities Fungicides (t'ha) (B/kg) (B/ha) (B/ha) (Bha) (Bha) (B/ha) %)
Unsprayed 3.20 8.00 25600 2387 0 23213 0 0
MMM 422 8.00 33760  BEE3 6496 24877 1664 25.62
Alidoro TTTT 4.92 8.00 39360 4419 2032 34044 11713 57731
MMTT 4.34 8.00 34720 6651 4264 28069 4836 113.88
TTNVM 4.53 8.00 36240 6339 3152 29701 6488 20584
MTMT 4.32 8.00 34360 6835 3448 27725 4512 130.86
Unsprayed 3.26 8.00 26080 2387 0 23693 0 0
MMM 4.96 8.00 39680  B8E3 6496 30797 7104 109.36
Kekeba TTTT 4.85 8.00 I8RO0 4419 2032 34381 10688 52598
MMTT 4.49 8.00 35920 6651 4264 29269 5376 130.77
TTNVM 4.79 8.00 38320 6539 3152 31781 8088 256.60
MTMT 5.05 8.00 40400 6835 3448 33365 9872 286.31
Unsprayed 3.12 8.00 24060 2387 0 22573 0 0
MMM 4.31 8.00 34480  B8E3 6496 25397 3024 46.55
TTTT 4.47 8.00 33760 4419 2032 31341 8768 431.50
Madawalabu MMTT 4.71 8.00 37680 6651 4264 31020 8436 198.31
TTNVM 4.16 8.00 33280 6539 3152 26741 4168 132.23
MTMT 3.39 8.00 28720 6833 3448 21885  -688 -19.95

Y=Yield, WSP= Wheat selling price, SR= Sell revenue, TIC= Total Input Cost, MC= Marginal Cost, NB= Net benefit,
MB= Marginal benefit, MRR= marginal rate of return, HARC= Holetta Agricultural Research center

Table 5: Partial budget analysis for the management of wheat Septoria tritici blotch during the main cropping season of 2016 at
KARC.

Wheat var _ Fungicides Y(tha) WSP(Bkg) SR(Bha) TIC(B'ha) MC(B/ha) NB(Bha) MB(Bha) MRR (%)

Unsprayed 3.73 8.00 20840 2387 0 27453 0 0
MMM 3.95 8.00 31600 7259 4872 24341 -3112 -63.88
TTTT 4.71 8.00 37680 on 1524 33769 6316 414.44
MMTT 438 8.00 35040 4227 1840 30813 3360 182.61
TTHM 4.6 8.00 36800 4227 1840 32573 3360 182.61
Alidoro MTMT 4.55 8.00 36400 4227 1840 32173 5120 278.26
Unsprayed 3.66 8.00 20280 2387 0 26893 0 0
MMM 427 8.00 34160 7259 4872 26901 g 0.16
TTTT 4.36 8.00 34880 on 1524 30969 4076 267.45
MMTT 3.83 8.00 30640 4227 1840 26413 -480 -26.09
TTHM 3.86 8.00 30880 4227 1840 26653 -240 -13.04
Kakaba MTMT 4.33 8.00 34640 4227 1840 30413 3520 191.30
Unsprayed 2.9 8.00 23200 2387 0 20813 0 0
MMM 447 8.00 35760 7259 4872 28501 7688 157.8
TTTT 478 8.00 38240 o 1524 34329 13516 880.88
MMTT 4.09 8.00 32720 4226.67 1840 28493 7680 41739
TThM 4.33 8.00 34640 4226.67 1840 30413 0600 52174
Madawalabu  MTMT 4.16 8.00 33280 4226.67 1840 20053 8240 447.83

Y=Yield, WSP= Wheat selling price, SR= Sell revenue, TIC= Total Input Cost, MC= Marginal Cost, NB= Net benefit,
MB= Marginal benefit, MRR= marginal rate of return,
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5. CONCLUSION AND RECOMMENDATION

Bread wheat (Triticum aestivum L.) is one of the most important cereal crops in Ethiopia. It is widely grown in most of
the regions in the country, including the Central highlands. However, its production is affected by abiotic and biotic
factors. Among the biotic factors, Septoria tritici blotch (Septoria tritici) (STB) is one of the important problems of wheat
production in the country. The major objective of the study was to contribute towards improved wheat production in the
central highlands of Ethiopia through effective and sustainable management of Septoria tritici blotch. STB resulted in
significant yield loss of bread wheat varieties, when left unchecked. However, fungicide treatments significantly reduced
STB severity relative to untreated plots. The highest disease incidence (98% and 66% at Holeta and Kulumsa,
respectively) was recorded on unsprayed plots of Kekeba variety, while the lowest disease incidence (10% and 5% at
Holeta and Kulumsa, respectively) was recorded on Alidoro variety sprayed with Tilt fungicide. Final STB severity was
85, 97, and 93 % at Holetta; whereas it was 35, 63 and 85% at Kulumsa on Alidoro (moderately resistant), Kekeba
(moderately susceptible) and Madawalabu (susceptible), respectively. Current results also revealed that spraying wheat
fields could be an effective measure to reduce STB levels even on susceptible varieties. The efficacy of both mancozeb
and propiconazole fungicides to control STB has been verified by this study. Therefore, giving more attention to develop
different STB management strategies including breeding and screening for STB resistance varieties, and variety-fungicide
combinations is important.
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