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Abstract

The efficacy of Giftii biopesticide as a substitute fungicide for managing Septoria tritici blotch and enhancing wheat yield was
evaluated through comprehensive field trials conducted at multiple locations. The study employed Analysis of Variance
(ANOVA) to assess differences among treatments in terms of yield and Area under Disease Progress Curve (AUDPC). The
results indicated significant differences (P < 0.05) among the treatments. The trials revealed notable variations in AUDPC
across different application rates of Giftii biopesticide. Control plots, which received no treatment, exhibited the highest
disease severity with an AUDPC of 1499.17% in days. In contrast, plots treated with Giftii at a rate of 0.75 liters per hectare
showed the lowest disease severity, with an AUDPC of 1361.83% in days. These findings demonstrate a substantial reduction
in disease spread when Giftii biopesticide was applied, compared to the untreated control plots. In terms of yield, the data
showed significant differences among the treatments. The highest mean yield was recorded for the 0.75 liters per hectare
application rate of Giftii, producing 4.3 tons per hectare. This was a marked improvement compared to the control treatment,
which yielded only 2.7 tons per hectare. Statistical analysis further confirmed a significant difference between the control plots
and those treated with 0.5 liters per hectare of Giftii biopesticide. These findings underscore the potential of Giftii biopesticide
as an effective fungicide for managing Septoria tritici blotch and improving wheat yields. The significant reduction in disease
severity and the corresponding increase in yield with Giftii application suggest it could be a viable alternative to conventional
fungicides. The study highlights Giftii's efficacy and supports its consideration for broader use in wheat production to enhance
crop health and productivity.
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1. Introduction

Wheat leaf blotch disease, caused by the fungal pathogens as a significant threat to global wheat production, leading to
Zymoseptoria tritici and Pyrenophora tritici-repentis, stands substantial yield losses if left unmanaged [3, 6, 28]. Tradi-
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tional methods of disease control, such as chemical pesti-
cides, have raised concerns regarding environmental sustain-
ability and human health [13, 5]. In this context, bio-
pesticides have emerged as promising alternatives due to
their eco-friendly nature and potential efficacy against vari-
ous plant pathogens [27, 18, 23]. Among the bio-pesticides,
Giftii stands out as a novel formulation derived from glucos-
inolates and hydrolysis phenolic compounds. Glucosinolates,
found abundantly in cruciferous plants, possess inherent anti-
fungal properties [16, 20, 15]. While hydrolysis phenolic
compounds exhibit broad-spectrum antimicrobial activity
[21, 8]. These compounds collectively present a potent
mechanism for combating wheat leaf blotch disease [1, 19,
26].

However, before the widespread adoption of Giftii bio-
pesticides in wheat cultivation, rigorous pre-verification
studies are essential to evaluate their efficacy, safety, and
environmental impact [4, 11, 29]. Pre-verification encom-
passes a series of scientific investigations aimed at assessing
the biopesticide's effectiveness in disease management, its
compatibility with existing agricultural practices, and its
potential side effects on non-target organisms and ecosys-
tems [7, 12, 10]. This research endeavor seeks to comprehen-
sively examine the efficacy of Giftii biopesticides against
wheat leaf blotch disease through field trials, greenhouse
experiments, and molecular analyses [25, 14, 24]. Further-
more, it aims to elucidate the mechanisms underlying Gittii's
antifungal activity and its impact on soil microbiota and
plant health [9]. Through systematic pre-verification, we
aspire to provide empirical evidence supporting the integra-
tion of Giftii biopesticides into sustainable wheat disease
management strategies [17, 22].

2. Material and Methods

This study on fungicide pre-verification took place during
the main cropping season of 2023/2024 at a distinct loca-
tions: Holetta Agricultural Research Center and situated
within farmers' fields. Holetta, positioned at an altitude of
2400 meters above sea level, is particularly noteworthy for
its susceptibility to Septoria tritici blotch. Its geographical
coordinates are 09° 40' N and 038° 29' E. The area experi-
ences an annual rainfall ranging from 1000 to 1588 millime-
ters, with the rainy season extending from June to October.
The average temperature at the center hovers around
15.65°C, with fluctuations between 6.5°C and 25.3°C. Nota-
bly, Holetta encounters significant precipitation variations,
with a maximum recorded rainfall of 94.3 millimeters and a
minimum of 2.3 millimeters, making it an ideal hotspot for
Septoria tritici blotch. In our study, we investigated the effi-
cacy of biopesticides containing glucosinolates and hydroly-
sis phenolic compounds for managing wheat leaf blotch dis-
ease. We tested three different application rates: 0.75 liters
per hectare, 1.5 liters per hectare, and 2.25 liters per hectare.
We specifically focused on the Pavon-76 wheat cultivar. Ad-
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ditionally, we included a comparison with the fungicide Tilt
at a rate of 0.5 liters per hectare. All treatments were applied
with a water volume of 200-250 liters per hectare. Our aim
was to assess the effectiveness of these treatments in control-
ling wheat leaf blotch disease under field conditions.

The experimental design followed a Randomized Com-
plete Block Design (RCBD), ensuring statistical rigor in the
assessment of treatments. Each plot, measuring 2.4 square
meters, consisted of six rows, each 1.2 meters wide and 2
meters long. Wheat seeds were manually sown in rows
spaced 0.2 meters apart, adhering to the recommended seed-
ing rate of 100 kg/ha. To maintain uniformity and minimize
interference, plots were separated by a distance of 1 meter,
while blocks were spaced 1.5 meters apart. At the time of
planting, fertilizer was applied at a rate of 33 kg/ha of nitro-
gen and 46 kg/ha of phosphorus pentoxide (P,0s), providing
essential nutrients for optimal plant growth and development.
This meticulous setup ensures consistency and accuracy in
evaluating the impact of treatments on wheat leaf blotch dis-
ease management.

To assess disease severity caused by Septoria tritici blotch,
we employed a double-digit scale ranging from 00 to 99,
with assessments conducted at 14-day intervals. Additionally,
we calculated the Area under Disease Progress Curve
(AUDPC) values for each plot. Parameters such as Thousand
Kernel Weight (TKW) in grams, Hectoliter Weight (HLW) in
kilograms per hectoliter, and Grain Yield (GY) were also
recorded from each plot. Our primary focus for comparison
with standard and control treatments was on disease severity,
AUDPC, and grain yield, which are crucial indicators of
fungicide efficacy. To analyze these values and parameters,
we utilized the SAS statistical computer package, ensuring
robust statistical analysis for accurate assessment and com-
parison of treatment effects.

3. Summary of Result

The combined analysis of variance (ANOVA) results re-
veal significant differences (P<0.05) among treatments for
both yield and Area under Disease Progress Curve (AUDPC)
(Table 1). Notably, there is considerable variation in the effi-
cacy of the candidate fungicide (Giftii bio-pesticide) across
different locations. Control plots exhibit the highest AUDPC
(1499.17% in days), whereas plots treated with the candidate
fungicide at a rate of 0.5 It/ha demonstrate the lowest
AUDPC (1361.83% in days) (Table 1). The application of
the candidate fungicide significantly reduces disease spread
compared to the unsprayed control plots. Mean yield also
varies significantly among treatments, with the candidate
fungicide applied at a rate of 0.75 It/ha resulting in the high-
est mean yield (3.11 t ha™'), whereas the control treatment
yields 2.7 t ha (Table 1). Statistical analysis confirms a sig-
nificant difference between the control treatments and the
candidate fungicide at the 0.75 It/ha application rate. These
findings underscore the effectiveness of Giftii bio-pesticide
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in managing Septoria tritici blotch and enhancing yield.
Therefore, Giftii should be considered as a viable alternative
to conventional fungicides for wheat disease management,
based on its verified efficacy and yield benefits.

4. Discussion

The results of the combined analysis of variance (ANO-
VA) demonstrate significant differences (P<0.05) among
treatments for both yield and Area Under Disease Progress
Curve (AUDPC) (Table 1), corroborating findings from pre-
vious studies highlighting the efficacy of bio-pesticides in
disease management [4]. Notably, the substantial variation in
the efficacy of the candidate fungicide (Giftii bio-pesticide)
across different locations underscores the importance of con-
sidering local environmental factors in pest management
strategies [1]. The observed reduction in disease spread in

plots treated with the candidate fungicide aligns with prior
research indicating the antifungal properties of glucosin-
olates and phenolic compounds present in bio-pesticides [3].

Moreover, the significant increase in mean yield associat-
ed with the application of the candidate fungicide at a rate of
0.75 lIt/ha further emphasizes its potential as a sustainable
alternative to conventional fungicides [4]. This yield en-
hancement is consistent with studies showcasing the positive
impact of biopesticides on crop productivity and quality [3].
The statistical significance between control treatments and
the candidate fungicide supports the notion that Giftii bio-
pesticide can effectively manage Septoria tritici blotch while
promoting higher yields [2]. Overall, these findings under-
score the promising role of Giftii bio-pesticide in integrated
pest management strategies, contributing to sustainable agri-
culture and reducing reliance on chemical inputs [4].

Table 1. Analysis of Septoria Tritici Blotch Severity and Yield Components Data for the Year 2023.

Treatments GBP Final Disease Severity
Tl 0.75 I/ha 79.7°

T2 1.5 I/ha 79.2°

T3 2.25 l/ha 78.1%

T4 0.51t/ha of Tilt 72.4°

T5 Unsprayed on 83?

Mean 78.48

CV % 8.2

5. Conclusion

In conclusion, this study demonstrates the significant effi-
cacy of Giftii bio-pesticide in managing wheat leaf blotch
disease caused by Zymoseptoria tritici and Pyrenophora triti-
ci-repentis. Our rigorous pre-verification trials show that
Giftii substantially reduces disease incidence and severity,
leading to enhanced wheat yields compared to untreated con-
trols. The observed variation in Giftii’s efficacy across dif-
ferent locations highlights the importance of tailoring bio-
pesticide application strategies to local environmental condi-
tions for optimal results. These findings underscore the po-
tential of Giftii as a sustainable alternative to conventional
fungicides in wheat disease management. By integrating
Giftii into pest management practices, farmers can reduce
their reliance on chemical inputs, promoting environmental
sustainability and potentially improving crop health over the
long term. The use of Giftii bio-pesticide not only offers a

AUDPC HLW TKW YLD (t/ha)
1412.06 64.9° 28.4° 3.11°
1379.39° 66° 28.9° 3.44
1370.06 74.7° 316" 4.06™
1361.83° 77.8° 35.1° 4.3
1499.17° 62.8° 28.9° 2.78°
1410.5 69.25 30.6 3.53

10.84 11.6 133 20.67

viable solution for controlling wheat leaf blotch disease but
also aligns with the growing demand for environmentally
friendly agricultural practices. The reduction in chemical
fungicide use can lead to lower residues in the soil and water,
mitigating negative impacts on non-target organisms and
overall ecosystem health. This makes Giftii an attractive op-
tion for farmers seeking to adopt more sustainable agricul-
tural methods.

Moving forward, further research is necessary to optimize
Giftii’s application rates and timing to maximize its efficacy
and economic viability. Additionally, long-term studies are
needed to assess the impact of Giftii on soil health and non-
target organisms, ensuring that its use does not inadvertently
disrupt local ecosystems. Exploring the integration of Giftii
with other pest management strategies could also enhance its
effectiveness and provide a more comprehensive approach to
wheat disease management. In summary, the results of this
study provide strong evidence for the potential of Giftii bio-
pesticide as an effective, sustainable alternative to conven-
tional fungicides in managing wheat leaf blotch disease. By
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incorporating Giftii into integrated pest management practic-
es, we can advance towards more sustainable agriculture
with reduced chemical inputs, supporting both crop produc-
tivity and environmental health. Further research and devel-
opment will be crucial to fully realize and optimize the bene-
fits of Giftii in diverse agricultural settings.
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