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INRODUCTION

Interest in protein-rich leguminous crops worldwide—particularly mung bean (Vigna
radiata L.) - is steadily increasing. According to Food and Agriculture Organization and
other international sources, the global area under mung bean cultivation currently amounts
to approximately 7.3 million hectares, with an annual production of around 5.3 million tons.

The average yield is 0.5-0.7 t/ha; however, when advanced agronomic practices are
applied, it can reach 1.8-2.5 t/ha. The high nutritional value of mung bean, its short growing
period, and its ability to improve soil fertility further enhance its importance as a key crop
in ensuring global food security.

In Uzbekistan, mung bean cultivation plays an important role in diversifying
agriculture, making efficient use of freed irrigated lands, and expanding export potential.
According to statistical data, in 2018 the area under mung bean cultivation in the country
amounted to 317.2 thousand hectares, and in some years yields reached up to 1.5 t/ha. In
2024, Uzbekistan exported a total of 123.4 thousand tons of mung beans, generating
revenue of 99.4 million US dollars, with the main share of exports directed to China (112.1
thousand tons).

In countries where mung bean is widely cultivated, several researchers have reported
the occurrence of major diseases such as anthracnose (Colletotrichum lindemuthianum),
Fusarium root rot (Fusarium solani), Fusarium wilt (Fusarium oxysporum), powdery
mildew (Erysiphe communis f. phaseoli), and rust (Uromyces phaseoli).

To increase mung bean yield, it is essential to properly follow agronomic practices,
apply water and fertilizers at recommended rates, and implement effective preventive
measures against diseases. At the same time, the integrated use of chemical and biological
protection methods ensures high productivity and quality.

To prevent the accumulation of fungi and other pathogens in the soil, it is
recommended to practice crop rotation by planting cotton, wheat, or other cereal crops
after mung bean. In soils with low water permeability, establishing an effective drainage
system and preventing waterlogging are also important. Additionally, the application of

phosphorus and potassium fertilizers at a rate of 30-40 kg/ha is effective, as phosphorus
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strengthens the root system, while potassium increases the plant’s resistance to external
stress factors [3].

Leguminous crops, including mung bean, face various ecological stresses during
cultivation, and drought—a pressing issue of the 2lst century-currently poses a serious
obstacle to the stability of agricultural crop yields on a global scale [4;5]. According to
climate change projections, the drought problem is expected to persist and intensify, and
by 2050, the demand for irrigation water is projected to increase sharply [6].

Drought stress affects plants morphologically, physiologically, and biochemically due
to the generation of reactive oxygen species (ROS). Various approaches, such as
conventional breeding and genetic engineering, have been applied to enhance drought
tolerance; however, these methods have certain limitations in agricultural practice [7]. In
this context, drought-tolerant plant growth-promoting rhizobacteria (PGPR) are proposed
as an effective solution for sustainable agriculture in water-limited areas. Vigna radiata
(mung bean), widely cultivated in tropical regions, is a nutritionally rich crop known for its
detoxifying properties and effectiveness in protecting the plant from heat stress [8].

Repeated and continuous use of fungicides, as well as the constant application of
products with the same mode of action, can lead to the development of virulence in
phytopathogens, reducing their effectiveness in subsequent applications. To prevent
disease, a key prophylactic measure is the destruction of crop residues from the previous
harvest, which prevents fungal spores from persisting in the soil. It is also essential to use
high-quality seeds that are resistant to diseases.

Rhizobacteria, often known as plant growth-promoting rhizobacteria (PGPR), play a
crucial role in plant development, nutrient management, and biocontrol [9;10]. These PGPR
colonize the plant’s rhizosphere or endorhizosphere and stimulate plant growth either
directly or indirectly through various mechanisms. They also enhance the plant’s resistance
to biotic and abiotic stresses. In mung bean roots, rhizobacteria form nodules and provide
molecular nitrogen to themselves and the surrounding rhizosphere soil by fixing
atmospheric nitrogen [3].

Observations conducted in the experimental fields of the Scientific Research Institute
of Sericulture in Orta Chirchiq District, Tashkent Region, revealed the simultaneous
occurrence and development of several major diseases in mung bean crops. The highest
incidence was recorded for Fusarium root rot at 18.1%, with a development rate of 9.3%.
The incidence of anthracnose was 15.4%, with a development rate of 8.1%. Rust disease
showed an incidence of 14.1% and a development rate of 7.2%, while powdery mildew had
an incidence of 12.5% and a development rate of 6.4%. The high incidence of Fusarium root
rot is attributed to the cultivation of plants under conditions of high soil moisture and soil
warming, with prolonged retention of soil moisture after irrigation.

The relatively high incidence of rust and anthracnose was exacerbated by elevated air
humidity and temperature during flowering and pod-setting stages, whereas powdery
mildew developed under conditions of increased nighttime humidity and high daytime
temperatures.
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These results indicate that, under the conditions of Orta Chirchiq District, complex
diseases can develop simultaneously in mung bean crops and have a significant impact on
yield.

During 2022-2024, at the experimental plots of the Scientific Research Institute of
Sericulture in Tashkent Region, the effectiveness of fungicidal treatments against
anthracnose in mung bean was evaluated. In the variants containing Tebucanazole+ where
Marshal Duo 40% EC was applied at 0.2-0.25 l/ha, disease incidence ranged from 6.6-7.0%,
and disease development was 1.5-2.2%, demonstrating a biological efficacy of 84.5-89.4%.
For Pilarviva 34% EC (Propiconazole+Pyraclostrobin) applied at 0.5-0.6 I/ha, biological
efficacy reached 81.7-86.0%. Impakt Super (Flutriafol+Tebucanazole) applied at 0.5-0.6
I/ha  showed efficacy of 79.6-82.4%. In the plot variet, Tor 225% EC
(Tebuconazole+Triadimefon) applied at 0.3 L/ha exhibited a biological efficacy of 85.2%
(Table 1).

Based on the conducted studies, it can be concluded that the use of fungicides
Marshal Duo 40% EC, Pilarviva 34% EC, and Impakt Super in mung bean fields effectively
prevents the damage caused by anthracnose and ensures the preservation of yield.

Table 1
Biological efficacy of fungicides used against anthracnose during the growing period of mung bean
(Tashkent Region, Orta Chirchiq District, Scientific Research Institute of Sericulture, 2022-2024)

“Fungicide /
Ne Variets Pesticide Disease Disease severity, Biological
B Application rate, incidence, % % efficacy, %
kg/ha or Vha”
1. | Marshal Duo 40% EC 0.2 7,0 2,2 84,5
0,25 6,6 1.5 80.4
2. | Pilarviva EC 0.5 7.8 2,6 81,7
0.6 6,2 2,0 86,0
3. | Impakt super 0.5 0,0 2,9 79.6
0.6 1,7 2.5 824
4. | Torso 22,5% EC 0.3 8,5 2.1 85,2
(plot variet)
5. | Control (untreated) - 26,5 142 -
LSDgs 2.5
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