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Abstract: Septoria leaf blotch (SLB) (Mycosphaerella graminicola), is considered as the most
economically important disease of wheat worldwide. A field experiment was carried out at
Debre Tabor in 2017/2018 main cropping season to determine the effect of SLB on yield and
yield components of bread wheat. Factorial combination of three varieties viz., Alidoro
(Moderately resistant) Danda’a (Moderately susceptible) and Gambo (Susceptible) and four
levels of fungicide spray frequencies (Control, one time, two times and three times) were
tested in RCBD. Analysis of variance for grain yield showed significant variation among
different fungicide spray frequencies (P<0.05). Significant differences (P<0.05) also have
been observed in the yield components. The highest yield loss 46.42%, 39.09% and 26% was
recorded on the unsprayed plots of Gambo, Danda’a and Alidoro, respectively. Similarly, at
this location three frequencies (3times, 2times and 1times and control) of fungicide
applications increased yield by 37.64%, 23.29% and 11.05% over unsprayed, respectively.
The overall loss in grain yield of Gambo, susceptible variety was the highest compared with
the other two varieties. Correlation analysis showed that, septoria leaf blotch severity with
yield and most agronomic parameters on both all and flag leaves of all varieties were
negatively correlated. Therefore, this study revealed that fungicide application will minimize
the loss incurred by the pathogen; however the effect of this pathogen on quality of bread
wheat should also be studied further.
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1. Introduction

Ethiopia is Africa’s second largest wheat producer
after South Africa and the largest producer in sub-
Saharan Africa (ATA, 2015; Gebreselassie et al.,
2017; Tadesse et al., 2019). Annually, 685 million
tons of wheat is produced on 220 million hectares of
land worldwide (Ayele et al., 2015). Africa produces
25.1 million metric tons on 9.9 million hectares with
an average yield of 2.54 tones ha, which is 4.5% of
the world wheat production with the bulk of it coming
from North Africa and Ethiopia produces about 76%
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of the total wheat production in Eastern and Central
Africa (Ayele et al., 2015). Nationally, wheat
contributes an estimated 12% to the daily per capita
calorie intake, making it the third most important
contributor to national calorie intake, after maize and
sorghum (Guush et al., 2011). Bread (60%) and
durum (40%) wheat are widely grown in the country
(Aleemu et al., 2020; CIMMYT, 2015; Sall et al.,
2019).

In spite of its economic significance the
production and productivity of the crop is influenced
by various biotic and abiotic stresses (Mann and
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Warner, 2017). Among biotic stresses that retard
production and productivity includes diseases, insects
and weeds, and from the abiotic stresses drought,
acidity, alkalinity, and depleted soil fertility (Ayele et
al., 2015; Abera, 2017; Neumann et al., 2010; Singh
et al., 2016). Septoria leaf blotch (Mycosphaerella
graminicola, anamorph, Septoria tritici), is one of the
most important pathogens of bread wheat (Triticum
aestivum L.) and durum wheat (Triticum turgidum L.
subsp. durum) in many parts of the world (Allioui et
al., 2016; Boukef et al., 2012; Brennan et al., 2019;
Goodwin et al., 2011). M. graminicola is among the
top 10 economically important fungal pathogens in
the world (Dean et al., 2012). This pathogen causes
the most important disease with significant yield
losses in Ethiopia (Mengistu et al., 1991). The
pathogen has the ability to cause grain yield losses
from 30% to more than 70% (Eyal et al., 1987). In
Ethiopia up to 82% vyield loss has been noted in
susceptible varieties and it is becoming severe in all
varieties (KARC, 2005).

Efforts for the management of Septoria leaf blotch
disease is rarely addressed, despite it being one of the
major yield limiting factors. Therefore, to determine
the level of disease that returns reasonable yield
response on disease management strategy the effect
of varieties and fungicide spray frequency will
determine the level of vyield gained from SLB
management. So far, there are some fungicides
against Septoria leaf blotch but still, there is
inadequate information on economic fungicide spray
frequencies with different varieties having different
reaction level. Therefore this study was carried out to
investigate genotypic variations and efficacy of
different frequencies of fungicide spray on occurrence
of septoria leaf blotch disease and its effects on yield
and yield components of bread wheat.

2. Materials and Methods
2.1. Description of the experimental area

The field experiment was conducted at Debre-
Tabor Agricultural Research Sub Center at Debre
Tabor, Ethiopia, during the main rainy seasons of
2017/2018. Debre-Tabor is one of the sub-centers of
Adet Agricultural Research Center, situated 103 km
northeast of Bahir Dar, found in South Gondar
administrative zone at 11°88°N latitude and 37°98’ E
longitude and at 2591 m.a.s.l. The area receives an
average annual rainfall of 1500.9 mm and the
maximum and minimum annual mean temperatures
are 25.5 and 6.1 °C, respectively. Soil at experimental
station is characterized with Nitosol (Wallelign,
2015).

) Open
Alamirew et al., Access

2.2. Experimental
procedures

Three bread wheat cultivars having different
susceptibility levels against Septoria leaf blotch i.e.,
moderately  resistant  (Alidoro),  moderately
susceptible (Danda’a), and susceptible (Gambo) were
used in this experiment. These cultivars were reported
to be resistant against other diseases like wheat rusts
(Temesgen et al., 2000, Teklay et al., 2015). Four
frequencies of fungicide Propiconazole (Tilt 250 EC;
0.51 ha?) spray (SO, S1, S2 and S3) were used as
treatment. Experimental plot size was 6m? (2m width
and 3m length). Each plot consisted of 10 rows and
six harvestable central rows (3.6m?). The space
between rows, plots and replications was 0.2m, 1 m
and 2m wide, respectively. The fungicide was
sprayed using hand sprayer. The experiment was
conducted in Randomized Complete Block Design
(RCBD) in factorial arrangement with three
replications at two sites. The fungicide was sprayed at
a 10 days interval. The base for the 10 days interval is
due to the relatively long latent period (14-21 days) of
Septoria leaf blotch (SLB) (Eyal et al., 1987; Shaw,
1990). The fungicide spray was started after booting,
flag leaves appearance, because of significant
contribution of flag leaf in vyield. Fungicide
application at this stage is very critical and feasible
because this is the most important spray as yield
responses to flag leaf sprays are consistently
profitable which contribute approximately 65% of
yield (AHDB, 2016). During fungicide sprays, plastic
sheets were used to separate the fungicide treated
plots from non-treated plots, to prevent undesirable
aerial movement of fungicide.

2.3. Data Collection
2.3.1. Disease data

materials, design and

SLB severity was assessed on 10 randomly pre-
tagged plants of the middle rows per plot on weekly
interval from the time of disease appearance on the
susceptible check until the crop attained its
physiological maturity. The severity for flag leaf was
taken independently. The average severity of 10
plants per plot was used for analysis. SLB severity
was scored visually using a double-digit (00 to 99),
modified version of Saari and Prescott’s scale (Saari
and Prescott, 1975; Eyal et al., 1987) for wheat foliar
diseases. The first digit (D1) indicates disease
progress in plant height and the second digit (D2)
refers to severity measured as the diseased leaf area.
For each score, a percentage of disease severity was
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estimated based on the
formula: severity = (%x%) x100.

following

2.3.2. Agronomic Data’s

Days to 50% heading: The numbers of days from
planting to the time when 50% of plants showed head
on plot basis was recorded. Days to 75% maturity:
The number of days from planting to the date when
75% of the plants attain physiological maturity (while
color of its peduncles turns to yellow) was recorded.
Plant height in centimeter: Average height of main
tillers from ten plants (tagged before commencement
of tillering) was measured from ground level to the
tip of the spike excluding the awns. Number of tillers
per M2: Total number of tillers from five rows of one-
meter row length in each plot was recorded. Number
of spikelet per spike: Number of spikelet from the ten
plants was counted. Spike length (cm): length of
spike in centimeter from 10 plants per plot was
measured. Number of kernels per spike: the average
number of kernels of the main tiller of the ten pre-
tagged plants was recorded. Biomass t/ha: The weight
of total above ground parts of the harvestable plot
was measured. Thousand-kernel weight: The weight
of thousand kernels was sampled at random from the
total grains to be harvested from each experimental
plot was measured using sensitive balance. Grain
yield: Grain yield in g/per plot at 12.5% moisture
content were recorded and converted to kg/ha. Only
harvestable (the six internal rows) of the plots was
harvested for yield and biomass estimations. Test
weight/hectoliter weight is also measured for its flour
extraction rate. Harvest Index: The ratio of dried
grain yield at 12.5% moisture content to the total
aboveground biomass was determined.

2.4. Data Analysis

All the collected data were subjected to analysis of
variance (ANOVA) by using the methods described
by Gomez and Gomez, (1984) using SAS computer
software 9.0. Measured parameters were subjected to
logarithmic  transformation before analysis to
normalize the data analysis. Least Significant
Difference (LSD) values were used to separate
treatment means.

2.4.1. Relative Yield Loss Estimation

The relative losses in yield and yield components
of each variety were determined as a percentage of
the sprayed plots of the respective variety. Losses
were calculated separately for each of the treatments
with different levels of disease by using the following
formula.
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(Y1-Y2)
RL(%) = ———=x100
Where, RL% =percentage of relative loss
(reduction of the parameters; i.e. yield, vyield

component)

Y1 = mean of the respective parameter on sprayed
plots (plots with maximum protection)

Y2 = mean of the respective parameter in
unsprayed plots (i.e. unsprayed plots or sprayed plots
with varying level of disease) (Alemar, 2013).

3. Results and Discussion
3.1. Effect of Septoria leaf blotch on grain yield

Analysis of variance for grain yield showed highly
significant variation among different fungicide
application frequencies (P<0.01) (Table 1). The
lower grain yield (3508kg/ha) was obtained from
control (unsprayed plots) while higher yield (5625.8
kg/ha) was obtained from plots treated with three
times tilt fungicide application. Even though there
were no significant variations among varieties the
highest grain yield was obtained on the variety
Alidoro (4689.5 kg/ha) while the lowest was obtained
from Gambo (4547.5kg/ha) (Table 1).

Mean grain yield of three times tilt fungicide
application increased by 37.64%, 23.29% and 11.05%
over unsprayed, one times and two times application
respectively, in contrast Hampton and Close, (1975)
three times Benomyl application increase the grain
yield by 16.9%. Similarly, Thorn, (1965) reported
that two or three times application of fungicides
delayed the senescence of flag leaves which is a
function of grain size and yield. The result of this
study is contrasted with Loughman and Thomas,
(1991) application of three times spray does not have
yield advantage. Bhathal et al. (2003) also reported
that infection of the flag or penultimate leaf appeared
also to be a good predictor of yield loss in field trials
conducted in Western Australia. But in contrast with,
Loughman and Thomas, (1991) three sprays provided
no additional yield advantage.

3.2. Effect of Septoria leaf blotch on vyield
components

There were highly significant (P<0.01) differences
except in tiller number and thousand kernel weights
among varieties and fungicide applications (Table 1).
Extended days to heading, and late maturity were
recorded on Alidoro variety. Similarly, the highest
plant height, spike length, number of spikelet per
spike, number of kernels per spike and biomass
weight was recorded on Alidoro variety (Table 1).
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Tablel. Effect of Septoria leaf botch on yield and yield components of three bread wheat varieties under
different foliar fungicide spray frequency at Debre Tabor

Treatment DTH DTM PH SL NSPS  NKPS NT/M?2 BM Yield TKW HLW
(cm) (cm) (tha!) (kgha) )
Variety
Alidoro 7258  132.41*  102.12*  11.13? 19.96° 61.07*¢ 41825 11.93*  4689.5 33.50 74.38°
Danda’a 75.08° 13258 99.75°  8.85° 18.51°  57.90*  433.83 11.69*  4602.8 32.85 72.04°
Gambo 66.25° 123.83° 86.14>  7.24° 14.99°  46.00° 442.00 10.16° 45475 31.97 76.06°
Sig.difference  ** il el il il il ns il Ns Ns w*
FAF
Unsprayed 70.66° 126.88° 93.71°  857° 17.08° 50.51° 42411 9.93° 3508.0¢ 26.88°  69.90°
One times 7177 129.33°  96.86®°  8.88™ 17.65 52.93° 43856 10.74*° 4315.3° 31.84°  74.17°
Two times 71.22% 131.33*  94.83*° 9.21° 18.10* 57.90*  408.44 11.53°  5003.8° 35,57  75.77%
Three times 7155  130.88*° 98.62°  9.63° 18.45° 58.64*° 45433 12.84* 5625.8° 36.78%  76.80°
Sig.difference  * * * * * * ns i i i i
CV (%) 1.07 1.44 3.14 4.60 4.31 6.88 8.54 7.38 8.24 4.91 211

Means with the same letter are not significantly different. FAF, fungicide application frequency; DTH, days to heading; DTM,
days to maturity; PH, plant height; SL, spike length; NSPS, number of spikelet spike™!; NKPS, number of kernels spike; NT,
number of tillers; BM, biomass weight; Yield, grain yield; HLW, hectoliter weight, CV, coefficient of variation; FAF, fungicide
application frequency; CV, coefficient of variation; LSD, least significant difference. *, significant difference at p<0.05; **,
significant differences at p<0.01; ns, non-significant difference; Means with the same letter are not significantly different.

A significant difference (P<0.01) was observed in
the main factor which is fungicide spray frequencies
on all yield related parameters except on tiller
numbers. The lowest days for heading (70.66 days),
for maturity (126.88 days), and the lowest plant
height (93.71cm) were obtained from unsprayed
treatments. There were statistically significant
(P<0.05) difference in the main factor fungicide
application in spike length.

The lowest spike length was found on the
unsprayed treatment while the highest spike length on
three times fungicide application. There was no
significant difference between two and three times
fungicide application for spikelet per spike but there
was significant difference between unsprayed with
two and three times application. The highest spike
length (11.23cm) was recorded in the Alidoro variety

which is moderately resistant to SLB (Table 1). The
analysis of variance (ANOVA) on the number of
kernels indicates there was a significant difference on
both main factors among varieties and fungicide
spray frequency. But there was no significant
difference between Alidoro and Danda’a varieties.
However; the highest NKPS (61.07) was obtained on
the Alidoro variety while the lowest was recorded in
Gambo variety.

The highest biomass weight (11.93 t/ha) was
recorded from the variety Alidoro and the lowest
(10.16t/ha) from the susceptible variety (Gambo).
Among fungicide spray frequencies the lowest
biomass weight (9.93 t ha') was recorded on the
unsprayed plots while the highest (12.84t/ha) was
from three times sprayed plots.

Table 2. Relative losses of grain yield and yield components of three bread wheat varieties due to Septoria leaf
blotch under different fungicide spray frequencies at Debre Tabor during 2017 cropping season

SL Loss NSPS Loss NKPS Loss BM Loss TKW  Loss Yield Loss

Variety FAF __ (cm) (%) (%) (%) (tha) (%) (@ (%) (kghal) (%)
_ Control 105 1025 198 246 585 503 112 1181 295 1828 39640 26
Alidoro  1¢imes 110 598 200 147 607 146 114 1024 330 858 43323 1974
otimes 113 341 200 147 635 +308 124 236 350 304 50637  6.19

3times 117 0 203 0 61.6 0 12.7 0 36.1 0 5398.0 0

_ Control 87 333 177 58 530 1396 102 25 262 2994 3407.3  39.09
Danda’a  14imes 87 333 186 1.06 561 892 114 1612 315 1577 44873 19.78
otimes 89 111 189 +05 610 097 116 1471 363 2.9 49223  12.00

times 9.0 0 18.8 0 61.6 0 13.6 0 374 0 5594.0 0
Control 65 2073 140 1358 401 2433 84 3114 250 3206 31530 4642

Gambo  {times 70 1463 145 105 420 20.75 95 2213 311 154 41263 298
otimes 74 975 155 43 492 710 106 1311 350  4.89 50253 146

times 8.2 0 16.2 0 53.0 0 12.2 0 36.8 0 5885.3 0

Means with the same letter are not significantly different. FAF=fungicide application frequency, SL=Spike length; NSPS=number
of spikelet per spike; NKPS=number of kernels per spike; BM=biomass weight; Yield =grain yield; TKW=1000 kernel weight.
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Table 3. Correlation coefficients between septoria leaf blotch severities assessed on all leaves on different days
after planting (DAP) on yield and yield components of bread wheat during 2017 cropping season

SLB severity at different days after planting (DAP)

Parameters 46DAP 53DAP 60DAP 67DAP T4ADAP 81DAP 88DAP 95DAP 102DAP  109DAP
SL -0.734** -0.891** -0.882** -0.853** -0.860** -0.801** -0.808** -0.821** -0.808** -0.798**
NSPS -0.678**  -0.929**  -0.926** -0.928** -0.937** -0.887** -0.878** -0.845** -0.824** -0.825**
NKPS -0.593**  -0.817** -0.797** -0.865** -0.884** -0.869** -0.871** -0.850** -0.844** -0.839**
BM -0.328 -0.412* -0477**  -0.618** -0.652** -0.680** -0.714** -0.686** -0.728** -0.736**
YLD -0.123 -0.098 -0.167 -0.345* -0.370* -0.456**  -0.516** -0.520** -0.577** -0.597**
TKW -0.128 -0.190 -0.282 -0.441**  -0.453** -0.561** -0.616** -0.597** -0.648** -0.662**

*=significant at 0.05 probability level **=significant at 0.01 probability level; DAP, days after planting; SL, Spike length; NSPS,
number of spikelet per spike; NKPS, number of kernels per spike; NT, number of tillers; BM, biomass weight; YLD, grain yield,;

TKW, 1000kernel weight.

Thousand grain weights is also affected by
resistance level and the highest 1000 grain weight
(33.5g) was obtained from Alidoro variety and the
lowest from susceptible variety. It is also consistent
with fungicide application that the minimum weight
(26.88g) recorded on the unsprayed plot while the
maximum grain weight 36.78g) on three times
sprayed treatments. It agreed with Hershman, (2012)
kernels from severely SLB diseased wheat heads are
usually shriveled and lightweight and also pushes the
plant to mature early and it makes unable to
accumulate dry matter. Similarly, Hampton and Close,
(1975) prove that a spraying regime which included
three sprays of benomyl or two of mancozeb
significantly increased (P<0.05) 1000-grain weight.

3.3. Relative loss in grain yield components

At study area on the untreated bread wheat plots,
relative grain yield losses were notably higher on the
three varieties. Relative grain yield loss was reduced
by all combination of varieties by chemical spray
frequencies. There were losses in yield components
of all varieties. The highest loss in spike length,
number of spikelet per spike, number of kernels per
spike, biomass weight, thousand kernel weight and
hectoliter weight were recorded on the unsprayed
plots of all varieties. The highest losses on the above
mention yield related parameters were recorded on
the susceptible variety (Gambo) (Table 2).

The highest relative grain yield loss was recorded
on unsprayed plots of Gambo, with loss percentage of
46.42% and unsprayed plots of Danda’a (39.9%)
followed by one times sprayed plot (29.80%) of
Gambo. The result of this study is in agreement with
Abera et al. (2015), 41% vyield loss was obtained on
the susceptible varieties at Holeta, Ethiopia. Among
unsprayed treatments, the lowest yield loss (26%)
was recorded from Alidoro; which was moderately
resistant to septoria leaf blotch. On this variety the
minimum grain yield loss obtained from two times
fungicide spray (6.19%), while 19.74% yield loss was
incurred on a single fungicide application. On the
variety Danda’a which is moderately susceptible to
SLB, minimum yield loss was obtained on two time
sprayed plots (12.00%) and the highest on the
unsprayed plots. Similarly, Alemar, (2013) had
reported in susceptible varieties about 40.6% yield
loss had been occurred in Hadya Kembata areas of
Ethiopia. On the moderately resistant variety, Alidoro
at Debre Tabor minimum vyield loss was obtained
from the two times fungicide sprays while the
maximum vyield loss obtained from the unsprayed
plots (Table 2). Similarly, Ponomarenko, (2011)
reported that sever epidemics of SLB can reduce
wheat yields by 35 to 50%. Similarly, Eyal, (1987)
reported that the infections on the flag leaves can
cause the most severe losses by reducing grain weight.

Table 3. Correlation coefficients between septoria leaf blotch severities assessed on all leaves on different days
after planting (DAP) on yield and yield components at bread wheat cultivar Adet during 2017 cropping season

Parameters SLB severity at different days after planting (DAP)

65DAP 72DAP 79DAP 86DAP 93DAP 100DAP
SL -0.295 -0.388* -0.369* -0.228 -0.197 -0.333*
NSPS -0.564** -0.570** -0.611** -0.479** -0.454** -0.544**
NKPS 0.194 0.231 0.196 0.119 0.058 0.101
BM -0.073 -0.065 -0.073 -0.019 0.006 0.029
YLD 0.232 0.208 0.067 0.086 -0.192 -0.161
TKW -0.443** -0.419* -0.475** -0.387* -0.309 -0.394*

*=significant at 0.05 probability level **=significant at 0.01 probability level; DAP, days after planting; SL, Spike length; NSPS,
number of spikelet per spike; NKPS, number of kernels per spike; NT, number of tillers; BM, biomass weight; YLD, grain yield;

TKW, 1000kernel weight.
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Generally, on this study the grain yield loss under
natural epidemics ranges from 26.0% (Alidoro) to
46.2% (Gambo) on the study area under natural
infestation, where there was a high Septoria leaf
blotch severity. This agreed with (Agrios, 1997 and
Bockus et al., 2010) that SLB can cause the grain

yield loss up to 50%. But, it could not reach up to 82%

yield loss (Abreham, 2008). The overall loss on grain
yield of Gambo, susceptible variety was highest
compared with the other two varieties under this
experiment. It confirmed the idea of Ahmad et al.
(2010) that susceptible genotypes showed higher
yield losses as compared to resistant genotypes. In
general; in this study, the pattern of grain yield loss
was consistent with both fungicide spray frequencies
and crop resistant levels. The loss on grain yield of
the three varieties was high at Debre Tabor where the
epidemic of SLB was high. The result of this study is
consistent with Ponomarenko, (2011) reported that
severe epidemics of SLB can reduce wheat yields. In
wheat and other crops photosynthetic activity is the
main physiological process responsible of increments
in yield. This is in line with Shtienberg, (1990)
reported that in plants infected with pathogens, there
is a decline in photosynthetic activity because of a
decrease in photosynthesizing leaf area or a reduction
in the efficiency of the process affecting indirectly the
rate and duration of grain weight accumulation.

3.4. Correlation between septoria leaf blotch with
grain yield and yield components

Correlation analysis showed that, septoria leaf
blotch severity and yield and most agronomic
parameters on both all and flag leaves of all varieties
were negatively correlated (Table 3 and
4). This is in agreement with the study of Vrapi et al.
(2012) ““there was high negative correlations between
wheat crop yield and Septoria tritici blotch”. The
correlation between spike lengths, number of spikelet
per spike, number of kernels per spike and biomass
weight with disease severity on all leaves and flag
leaves at the study area showed that there was a
significant negative correlation in all assessment
dates (Table 3 and 4). Similarly, Trottet, (1982)
indicated that there was a negative and highly
significant correlation between flag leaf and thousand
kernel weight.

At the study area the correlation between disease
on all leaves and vyield showed that there was
negative correlation except on the first assessment
dates. On the first three assessment dates 46,
53, and 60DAP there was no correlation at P<0.05
between disease severity and yield with
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correlation values r= -0.123, -0.098 and -0.167
respectively. However, after the fourth and fifth
assessment dates 67 and 74 DAP there was a
moderate negative correlation (r= -0.345 and -
0.370). Starting from the sixth assessment dates grain
yield was significantly ~ correlated with
disease severity on all leaves with the highest
correlation coefficient r=-0.597 at the final
assessment date 109 DAP (Table 3). Similarly, the
severity scored on flag leaves throughout
the assessment dates was highly correlated with yield.
This agrees with AHDB (2016) that flag
leaf contribute approximately 65% of yield. Similarly,
Marroni et al. (2006) had reported that
the most serious yield loss occurs when the flag leaf
which are responsible for providing
photosynthetic products for grain filling are severely
infected with septoria leaf blotch.
In conclusion, correlation analysis of Septoria leaf
blotch severity recorded at later growth stage showed
significantly negative correlation with yield and yield
components than it was recorded at early growth
stage of the crop. This agreed with Jenkins et al.
(1969) stating that Septoria tritici blotch occurs after
ear emergence the disease becomes quite severe on
the upper leaves and causes significant yield loss.

4. Conclusion

The disease severity at study area was very
aggressive and initiated infection at early growth
stages and there was a continuation of rainfall and
relative humidity until harvesting which was
conducive for disease development. Varieties were
responding to Septoria leaf blotch differently.
However, the moderately resistant variety (Alidoro)
was also highly affected by the pathogen. This was
due to resistance level can be changed through time
and biological activity of the race. Most of the yield
components were negatively correlated with the
severity. Therefore, the current study revealed that
fungicide application will minimize the loss incurred
by the pathogen. The effect of this pathogen on
quality of bread wheat should also be studied further.

List of Abbreviations: BAP: Benzyl amino purine.
SLB: Septoria Leaf Blotch
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