wjpls, 2018, Vol. 4, Issue 3, 123-1271 Review Article

ISSN 2454-2229

World Journal of Pharmaceutical and Life Sciences
WIJPLS

www.wijpls.org

SJIF Impact Factor: 7.409

IMPACT OF CARBENDAZIM AND ORGANIC SOIL TREATMENTS ON RHIZOME
ROT: A SUSTAINABLE APPROACH

Dr. V. R. S. Rathore*

Head, Department of Plant Pathology, Faculty of Agriculture Govt. College, Uniara, Tonk.

*Corresponding Author: Dr. V. R. S. Rathore

Head, Department of Plant Pathology, Faculty of Agriculture Govt. College, Uniara, Tonk.

Article Received on 21/01/2018 Article Revised on 11/02/2018 Article Accepted on 01/03/2018

ABSTRACT

Rhizome rot is a sizable sickness affecting crops such as ginger and turmeric, main to severe yield losses. This
review evaluates the effectiveness of Carbendazim, a broadly used synthetic fungicide, compared to natural soil
treatments, together with biofungicides, compost, and microbial amendments. While Carbendazim affords rapid
disorder suppression, its overuse increases worries regarding pathogen resistance, soil degradation, and
environmental toxicity. Organic remedies, however, decorate soil microbial variety and lengthy-time period disease
resistance while selling sustainable agriculture. This article highlights the ability of included disease management
techniques that integrate chemical and organic methods to attain powerful rhizome rot manipulate while preserving
soil fitness. Future studies ought to focus on optimizing microbial-based answers, tracking long-time period soil
health impacts, and selling farmer adoption of sustainable practices to ensure meals protection and environmental

conservation.
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1. INTRODUCTION

Rhizome rot, in the main because of fungal pathogens
together with Pythium spp., Fusarium spp., and
Rhizoctonia spp., is a first-rate difficulty for rhizomatous
plants. Chemical fungicides like Carbendazim had been
extensively used to manage this ailment. However,
concerns over fungicide resistance, soil health
deterioration, and environmental pollutants have caused
research into alternative sustainable methods. This
assessment  significantly examines the efficacy of
Carbendazim compared to natural remedies in
controlling rhizome rot at the same time as keeping soil
health and sustainability.

Rhizome rot is a widespread soil-borne disorder affecting
various crops, specially ginger, turmeric, and banana. It
is commonly resulting from fungal pathogens consisting
of Pythium spp., Fusarium spp., and Rhizoctonia solani,
which thrive in warm, moist soil situations. The ailment
leads to severe yield losses, deteriorated plant fitness,
and monetary setbacks for farmers. Managing rhizome
rot is a vital project in sustainable agriculture,
necessitating using effective manipulate strategies.

Carbendazim, a systemic broad-spectrum fungicide, has
been widely used to combat soil-borne fungal pathogens.
Its efficacy in controlling rhizome rot has been nicely-

documented; however, worries about its environmental
persistence, resistance development, and capacity
toxicity have brought about a search for sustainable
alternatives. Organic soil treatments, which include
biocontrol agents, compost amendments, and botanical
extracts, have emerged as promising green strategies for
disorder management. These remedies decorate soil
microbial range, enhance plant immunity, and decrease
dependency on chemical fungicides.

This evaluation explores the effect of Carbendazim and
organic soil treatments on rhizome rot, evaluating their
effectiveness,  environmental  implications,  and
sustainability. A balanced approach integrating chemical
and natural techniques may additionally provide an
extended-time period solution for handling rhizome rot at
the same time as minimizing ecological risks. The paper
additionally highlights destiny research instructions and
suggestions for developing sustainable agricultural
practices.
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2. Rhizome Rot: Pathogenesis and Impact

2.1. Pathogenesis of rhizome rot

Rhizome rot is a negative soil-borne disease ordinarily
due to fungal pathogens together with Pythium spp.,
Fusarium spp., and Rhizoctonia solani. These pathogens
invade the rhizome tissue, leading to decay,
discoloration, and a reduction in plant power. The
ailment is favored through warm and humid conditions,
immoderate soil moisture, and terrible drainage, making
tropical and subtropical areas especially susceptible.

The infection procedure typically follows these ranges

1. Spore Germination and Infection — The fungal
spores found in contaminated soil germinate
underneath favorable situations, penetrating the
rhizome via natural openings or wounds.

2. Colonization and Tissue degradation — The pathogen
spreads internally, generating enzymes and
pollutants that damage down plant mobile walls,
leading to necrosis and tissue maceration.

3. Secondary spread — The infected rhizomes release
greater spores into the soil, spreading the sickness to
neighboring flowers, mainly in poorly managed
agricultural systems.

4. Plant Decline and Death — As the contamination
progresses, rhizomes end up tender, water-soaked,
and emit a nasty smell. The affected vegetation
show wilting, yellowing of leaves, and eventual
death

2.2. Impact of rhizome rot
The monetary and agricultural outcomes of rhizome rot
are excessive, in particular for crops like ginger and

turmeric, which rely upon healthy rhizomes for both

yield and high-quality.

1. Yield losses — Severe infections can motive as much
as 80% yield reduction, making rhizome rot a main
challenge for industrial cultivation.

2. Quality deterioration — Infected rhizomes are
mistaken for intake or processing, main to monetary
losses for farmers and industries relying on these
vegetation.

3. Soil contamination — Once set up, the fungal
pathogens persist in the soil for long periods,
making sickness control hard for successive planting
seasons.

4. Increased chemical dependency - Farmers
frequently inn to excessive fungicide packages,
which could lead to fungicide resistance, soil
degradation, and environmental dangers.

5. Economic burden on farmers — High disease
occurrence will increase manufacturing charges due
to the need for additional disease control practices,
in the end reducing profitability.

3. Carbendazim as a fungicidal treatment

3.1. Mechanism of action

Carbendazim (Methyl 2-benzimidazole carbamate) is a
systemic, wide-spectrum fungicide belonging to the
benzimidazole. It works with the aid of inhibiting fungal
mitosis thru the disruption of microtubule formation,
thereby stopping cell department and fungal boom. As a
systemic fungicide, it is absorbed via plant tissues and
affords both shielding and healing movement towards
fungal pathogens responsible for rhizome rot, inclusive
of Fusarium spp., Pythium spp., and Rhizoctonia solani.
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Fig. 1: Mechanism of action of carbendazim.
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3.2. Effectiveness against rhizome rot
Carbendazim has been widely used to control rhizome
rot due to its sturdy antifungal homes and capability to
suppress soil-borne pathogens. Several research have
proven its effectiveness in reducing disorder severity and
improving plant fitness in plants like ginger and
turmeric. Key advantages consist of:

1. Rapid disease control — It quickly inhibits fungal
boom, decreasing pathogen load in inflamed plants.

2. Long-lasting protection — Due to its systemic nature,
Carbendazim remains energetic inside plant tissues
for an prolonged duration, supplying non-stop
disorder resistance.

3. Compatibility with other fungicides — It can be
mixed with different fungicides like Mancozeb to
decorate  efficacy and  prevent  resistance
development.

3.3. Limitations and Risks

Despite its effectiveness, using Carbendazim provides

numerous challenges and worries:

1. Development of fungicide resistance — Repeated use
of Carbendazim has led to the emergence of resistant
fungal traces, decreasing its long-term efficacy.

2. Environmental and Soil health concerns -
Carbendazim residues persist in soil and water,
probably harming beneficial soil microorganisms
and contaminating ecosystems.

3. Three. Human health risks — Studies suggest that
immoderate exposure to Carbendazim may pose

dangers to human fitness, which includes
reproductive toxicity and capability carcinogenic
results.

4. Regulatory restrictions — Due to environmental and
fitness concerns, Carbendazim has been banned or
restrained in numerous countries, proscribing its
availability for agricultural use.

3.4. Sustainable use of carbendazim

To mitigate the dangers related to Carbendazim whilst
keeping its benefits, the subsequent strategies may be
followed:

1. Integrated Disease Management (IDM) -
Combining Carbendazim with natural soil
amendments, crop rotation, and biological manage
dealers can reduce reliance on chemical fungicides.

2. Alternating fungicides — Using Carbendazim in
rotation with different fungicides can help save you
resistance improvement in fungal populations.

3. Optimized application practices — Applying
Carbendazim at endorsed doses and averting
excessive use can limit environmental infection and
fitness risks.

4. Organic soil treatments: Sustainable alternatives
4.1. Compost and Organic amendments

Organic composts enhance soil fitness by way of
enhancing microbial activity and nutrient availability.
Studies imply that compost amendments reduce
pathogen proliferation while promoting plant increase.

4.2. Biofungicides and Microbial consortia
Biofungicides along with Trichoderma harzianum and
Bacillus subtilis have proven promising results in
suppressing rhizome rot pathogens. These microbes
compete with pathogens and induce plant defense
mechanisms, reducing ailment severity with out harming
the surroundings.

4.3. Soil Health and Microbial diversity

Unlike artificial fungicides, natural remedies enhance
soil microbial range, growing populations of beneficial
microbes that suppress pathogens evidently. Research
shows that microbial amendments can lessen rhizome rot
prevalence with the aid of 50-70%, comparable to
Carbendazim.

5. Table
1. Comparative analysis: Carbendazim vs. Organic
treatments

The table below provides a comparative analysis of
carbendazim and organic soil treatments in managing
rhizome rot based on various parameters.

Parameter Treatment)

Carbendazim (Chemical

Organic Treatments (Biocontrol
Agents, Compost, Botanical
Extracts)

Mode of action

Inhibits fungal mitosis by disrupting
microtubule formation

Enhances soil microbial diversity,
induces plant resistance, and
suppresses pathogens naturally

Effectiveness
control

Highly effective for rapid disease

Moderately effective; depends on
soil conditions and treatment type

Duration of protection .
absorption

Long-lasting due to systemic

Requires regular application for
sustained effects

Resistance development with repeated use

High risk of fungicide resistance

Low risk, as multiple mechanisms
contribute to pathogen suppression

Environmental impact
organisms

Potential soil and water
contamination, harmful to non-target

Eco-friendly, improves soil health
and biodiversity

Human health concerns

Possible toxicity, carcinogenic risks,
regulatory restrictions

Generally safe, minimal toxicity
concerns
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. May disrupt beneficial microbial Enhances soil fertility and microbial
Soil health .
populations balance
Cost Moderate to high, depending on Low to moderate, often cost-

regulations and availability

effective in the long run

Regulatory status

Banned or restricted in several
countries due to toxicity concerns

Approved and encouraged in
sustainable farming practices

Application method

Spraying, seed treatment, or soil
drenching

Soil amendments, composting,
microbial inoculants, foliar sprays

Compatibility with other
treatments

Can be combined with other
fungicides (e.g., Mancozeb)

Works synergistically with other
organic amendments

Long-Term sustainability

Unsustainable due to resistance
buildup and environmental concerns

Sustainable, as it promotes natural
disease suppression

Impact on crop quality

No direct improvement in crop
quality

Enhances crop resilience and
improves rhizome quality

Adoption in sustainable

Limited, due to environmental and

Highly encouraged for organic and

agriculture health concerns

sustainable farming systems

6. Future Directions and Recommendations

1. Integrated Disease Management (IDM): Future
research ought to consciousness on integrating
chemical and natural treatments to beautify ailment
manipulate whilst decreasing environmental effect.
A aggregate of Carbendazim with biofungicides and
compost amendments may want to provide a
balanced method to disease suppression and soil
fitness upkeep.

2. Development of Microbial-Based Solutions:
Advancements in biotechnology should be leveraged
to broaden efficient microbial inoculants. Beneficial
microbes along with Trichoderma, Pseudomonas,
and Bacillus species need to be similarly explored
for their capacity in disorder suppression and soil
enhancement.

3. Long-Term soil health monitoring: Regular
assessment of soil microbial variety and nutrient
reputation need to be applied to music the lengthy-
time period effect of different treatments. Research
institutions must establish standardized protocols for
monitoring soil fitness.

4. Farmer Awareness and Training: Extensive
education programs should be brought to educate
farmers at the benefits of sustainable sickness
management practices. Government organizations
and agricultural extension services must promote the
use of biofungicides and organic amendments.

5. Policy support for sustainable practices:
Policymakers ought to inspire sustainable
agriculture with the aid of imparting subsidies for
natural inputs, assisting research in biological
manage methods, and imposing stricter rules on
chemical fungicide use.

6. Economic feasibility studies: Future research ought
to assess the cost-effectiveness of organic treatments
in assessment to chemical fungicides. Research
ought to cognizance on developing fee-powerful
biofungicides which are inexpensive and easily
available to farmers.

7. Climate-Resilient disease management: The
impact of climate exchange on rhizome rot severity
must be explored. Adaptive strategies ought to be

developed to ensure effective disease manage
underneath various climatic situations.

8. Field Trials and Demonstrations: Large-scale area
trials should be carried out to validate the efficacy of
natural remedies in unique agro-climatic situations.
Demonstration plots have to be installation to
encourage farmer adoption of sustainable practices.

7. CONCLUSION

This review highlights the need for sustainable disease
management approaches that balance efficacy,
environmental health, and economic feasibility. The
control of rhizome rot calls for an integrated and
sustainable approach to stability ailment manage with
soil health and environmental protection. While
Carbendazim stays an effective fungicide, its extended
use poses risks of pathogen resistance and soil microbial
imbalance. Organic soil treatments, which includes
compost, biofungicides, and microbial amendments,
have proven vast capability in decreasing ailment
prevalence whilst promoting soil fertility and lengthy-
time period agricultural sustainability. A mixed method
that integrates chemical and natural remedies can
beautify disease suppression while reducing dependency
on artificial fungicides. Future research have to
consciousness on optimizing organic remedies and
comparing their economic feasibility to facilitate large
adoption by farmers. Sustainable agricultural practices
ought to be prioritized to make certain long-time period
productiveness and environmental conservation.
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