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Global Pandemic

Source: UNEP, International Soil Reference and Information Centre(ISRIC), World Atlas of Desertification, 1997. Phillippe Rekacewicz, UNEP/GRID-Arendal
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10 main threats to soil’s ability to function:

1. Soil Erosion,

2. Soil Organic Matter Loss,

3. Nutrient Imbalance,

4. Soil Acidification

5. Soil Contamination

6. Waterlogging 

7. Soil Compaction

8. Soil Sealing

9. Salinization

10. Loss Of Soil Biodiversity. 
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Soil Fertility

• Soil Fertility/Quality: Capacity of the 
soil to support the growth of 
agricultural plants
• Depends on physical, chemical and 

biological factors
• The continued capacity of soil to 

function as a vital living system, within 
ecosystem and land-use boundaries, to 
sustain biological productivity, promote 
the quality of air and water 
environments, and maintain plant, 
animal and human health (Doran et al. 1996; 
Doran and Zeiss 2000)
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Physical Fertility
• Physical Fertility refers to the physical properties of the soil. These include the 

following: 

• Soil structure. The arrangement of aggregates(particles of clay, silt and sand),plus 
voids and other spaces determine soil structure. 

• Soil texture. This is the relative amount of clay, silt and sand particles.

• Water absorption & holding capacity. refer to water movement via rain or 
irrigation and active gravitational flow (infiltration, permeability, and percolation), 
and one that refers to water movement once gravitational flow has stopped 
(capillary action).

• Root penetration. The ability of plant roots to grow and move within the soil 
(degree of difficulty). 
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Chemical Fertility
• Chemical fertility refers to the nutrient levels and chemical conditions such as 

acidity, alkalinity and salinity in soil. Components are: 

• Macronutrients: Nitrogen, Phosphorous, Potassium, Calcium, Sulphur, 

Magnesium, Carbon, Oxygen, Hydrogen.

• Micronutrients: Boron, Iron, Chlorine, Manganese, Zinc, Copper, Molybdenum, 

Nickel.

• Toxic Heavy Metals: Arsenic, Aluminum, Chromium, Mercury, Lead, Cadmium 

(note that some micronutrients are also heavy metals, but are not considered 

toxic in normal concentrations.) 
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Biological Fertility:

• Biological Fertility refers to the many varied organisms and microorganisms that 

live in the soil and interact with the other two fertility components. 

• These organisms live on soil particles, on organic matter, and on other larger 

organisms within the soil.

• They are responsible for many vital processes in the soil, including advancement of 

the nutrient and carbon cycles. 

• Few soil organisms are considered pests. 
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Soil Habitat

Water

Soil particles Plant roots

Trophic relationships among different groups of soil organisms Created by Dr. Daisy Myint



Soil habitat

• Totality of living 
organisms inhabiting 
soil, including plants, 
animals, and 
microorganisms, and 
their abiotic 
environment
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Definition of soil microbiome

• Community of microorganisms (bacteria, fungi, archaea, protozoa, 
and nematodes, living within the soil environment)

• Nutrient cycling, decomposition of organic matter, soil structure 
formation, and overall soil health

• Influenced by various factors (soil pH, moisture content, temperature, 
and organic matter content, as well as human activities such as land 
management practices and pollution) 

• Understanding the composition and functions of the soil microbiome is 
essential for sustainable soil management and agricultural productivity.
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Soil is alive…
• For example, in 1g of 

soil:
• >100,000,000 

bacterial cells
• >11,000 species of 

bacteria 
• Also fungi and larger 

animals
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How Many Microbes? 

In one hectare (2.5 acres) of topsoil (6” deep), the mass 
of soil microbes (biomass) is approximately equivalent 
to: 

A.1 sheep (150 lbs)
B.1 cow (1,500 lbs)
C.1 African elephant (10,000 lbs)
D.3 African elephants (30,000 lbs)



Soil is the most complex habitat on earth 
and supports a HUGE number of 
organisms (mostly microscopic)



Who’s there?

Macrofauna: 
Soil ‘Engineers’

Size classification of organisms in decomposer food webs by body width 
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Termite

Snail

Earthworm

Vole

Soil Animals

Centipede

Pseudoscorpion
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1. Decomposition (shredding 
residues) 

2. Mixing soil (aeration)

Decomposition rate of blue grama (Bouteloua gracilis)

Soil animals are important for
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Who’s there?

Mesofauna: 
Soil predators, 
pathogens, 
herbivores

Size classification of organisms in decomposer food webs by body width 
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Soil mesofauna

Nematodes

Mites

Protozoa

Soil mesofauna are important for

1. Residue decomposition

1. Predation

1. Pathogenesis
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Microorganisms: 
Soil process controllers

Size classification of organisms in decomposer food webs by body width 
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Soil microorganisms 

Fungi
Bacteria

Fungi
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Key Microorganisms(Agriculturally Important 
Microorganism-AIM)

• Bacteria
• Fungi

• Archaea

• Protozoa

• Nematodes
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Bacteria

• Bag of enzymes/ Fertilizer soluble bags

• Description:
• Single-celled, abundant, diverse

• Size: 0.001 mm

• Typical amount in aggregate soils: 100M to 1B 
in a tsp.

• Action in Soil: 
• Decompose OM
• Immobilize nutrients in the rooting 

zone
• Convert Ammonium to Nitrate, and 

Nitrate to Nitrogen gas
• Nitrogen content-10-30%(3 to 10 C:N 

ration> other microbes)
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Bacteria

Bacteria

Fungi

Conventional
tillage

No-
till

Prair
ie

Fore
st
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Bacteria

Functional group

• Decomposers

• Mutualists

• Pathogens

• Lithotrophs

vNitrogen fixing bacteria

vAzospirillum

vAzotobacter

vActinomycetes
vCyanobacteria

vRhizobacteria
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Fungi

• Description:
• Grow in long filaments called hyphae

• Size: 5 µm in diameter

• Typical amount in aggregate soils: Several yards in a tsp.

• Action in Soil: 
• Decompose OM
• Immobilize nutrients in the root zone
• They release acids that help make Phosphorus more available to 

plants.
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A mycorrhizal fungi growing into plant cells where it has formed tree-like structures (arbuscules) 
that allow phosphorus to be transferred from the fungi to the plant. (image: Lynette Abbott).
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Fungal hyphae (shown in blue) extending through soil 
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Fungi

• Very productive inhabitants of soil due to their high plasticity 
and ability to adopt different forms in response to adverse or 
unfavorable

• Stabilization and decomposition of soil organic matter 

• Transformation of  dead organic matter into carbon dioxide, 
organic acids, and biomass. 

• Biosorbent of toxic metals such as cadmium, copper, mercury, 
lead, and zinc, by collecting them in their fruiting bodies

• Fungi are more resistant than bacteria and actinomycetes for 
the fluctuating soil disruptions, or no soil disturbs

• Live in a wide range of pH and temperature 

• Various biotic/abiotic factors regulate the diversity and activity 
of fungi
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Fungi
• Filamentous growth
• Functionally critical!   

-Wood degrading
-Mycorrhizal association

•myco (fungus) + rhiza (root)

(Symbiotic structure formed by a fungus 
plus a plant)
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Source: Harrison et al 1999
Roots without mycorrhizae
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Source: Harrison et al 1999

Roots with mycorrhizae
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Actinomycetes

• Unicellular, aerobic organism

• Special class of bacteria, prokaryotic

• Look more like fungi

• Function similar to Bacteria, Fungi

• Produce compounds that give soil its 
distinctive aroma 

• Give the earthy smell of fresh soil –
geosmin (organic compound) produced 
by actinobacteria, dominant in alkaline 
(basic) soils

• Source of antibiotics
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Protozoa

• Description:
• One-celled organism 

• Size: 5-500 µm
• Typical amount in aggregate soils: Several 

thousands in a tsp.
• Action in soil: 

• Stimulate and control growth of 
bacteria

• Release Ammonium
• Help accelerate decomposition 

when they graze on bacteria, fungi 
and plant residues

Created by Dr. Daisy Myint



Nematodes

• Description:
• Roundworms, Not segmented 

as earthworms

• Size: 50 µm wide, 1 mm long

• Typical amount in aggregate soils: ten 
to twenty in a tsp.

• Action in soil: 
• Control many disease-causing 

organisms
• Used for the biological control 

of soil-inhabiting insect pests.
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Algae

• Love moist habitat (flooded soils 
of swamps, rice fields)

• Both singe-celled and multicellular  

• Capable of N fixation

• 2-50µm in size

• Grow near or on the surface to 
capture sunlight for energy

Created by Dr. Daisy Myint



Arthropods

• Includes insects, mites, spiders, springtails, & 
millipedes

• Frequently seen on the soil surface are 
shredders.

• Size: Microscopic to inches

• Typical Amount in Aggregate Soil: Several 
hundred in a cubic foot

• Action in Soil:
• Shred organic material
• Stimulate microbial activity
• Mineralize plant Nutrients
• Control pests
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Earthworms

• Size: inch or more long

• Typical amount in aggregate soil: Five to thirty in a 
cubic foot

• Action in Soil: 

• Burrowing activity mixes and creates 
macropores that increase water infiltration 
and flow and help aerate soil.

• Soil passage through the guts increases 
aggregation and nutrient cycling.
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Earthworm

• The number of earthworms (zero to over 1 million per acre)

• Under conditions for earthworms prefer, 800,000 small channels per acre that conduct 

water into your soil during downpours. 

• Moving soil from surface to down from about 1 to 100 tons per acre each year 

• One acre of soil 6 inches deep weighs about 2 million pounds, or 1,000 tons. 

• So 1 to 100 tons is the equivalent of about .006 of an inch to about half an inch of soil. 

• A healthy earthworm population may function as nature’s plow and help replace the need 

for tillage by making channels and by bringing up subsoil and mixing it with organic 

residues. 
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Relationship to soil quality? 

The soil food web. Modified from D.L. Dindal (1972). Illustration by Vic Kulihin. Created by Dr. Daisy Myint



Importance of Soil microbiome for soil health
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Function of Soil microbiome
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1.Nutrient Cycling

• Soil microbes are involved in the 
decomposition of organic matter, 
releasing nutrients like nitrogen, 
phosphorus, and sulfur in forms that 
plants can absorb.

• This process, known as mineralization, 
replenishes soil fertility, supporting plant 
growth and productivity.

• Microbes also facilitate nutrient 
transformations, such as nitrogen 
fixation and phosphorus solubilization, 
further enhancing nutrient availability in 
soil.
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2. Soil Structure and 
Aggregation

• Fungi and bacteria, produce substances 
like glomalin and polysaccharides that 
promote soil aggregation.

• Soil aggregation improves soil 
structure, porosity, and water 
infiltration, preventing erosion and 
compaction. 

• Healthy soil structure, facilitated by 
microbial activity, allows roots to 
penetrate easily and facilitates gas 
exchange and water retention.
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3. Disease Suppression

• Soil microbes can suppress soil-borne plant pathogens 
through various mechanisms, including competition for 
resources, production of antimicrobial compounds, and 
induction of plant defense responses. 
• Beneficial microbes help maintain a balance between 

pathogenic and non-pathogenic organisms, reducing the 
incidence and severity of plant diseases
• This natural disease suppression contributes to soil 

health and plant productivity.
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4. Stabilization of Soil pH
• Soil microbes influence soil pH through their metabolic 

activities, such as acid production or alkaline hydrolysis.
• Microbial processes help buffer changes in soil pH, 

maintaining a suitable environment for soil organisms 
and nutrient availability. 

• Balanced soil pH is essential for optimal microbial 
activity, nutrient uptake by plants, and overall soil 
health.
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5. Pollutant Degradation

• Certain soil microbes possess the ability to degrade or 
detoxify various pollutants, including pesticides, 
hydrocarbons, heavy metals, and organic contaminants. 
• Microbial degradation processes help mitigate soil and 

water pollution, contributing to environmental 
remediation efforts and ecosystem health. 
• Harnessing the pollutant-degrading capabilities of soil 

microbes can help restore contaminated soils and protect 
human and environmental health.
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6.Carbon Sequestration
• Key players in the global carbon 

cycle, mediating the decomposition 
of organic matter and the 
stabilization of carbon in soil 
organic matter 

• Microbial activities contribute to 
carbon sequestration, storing 
carbon in stable soil organic matter 
for extended periods. 

• Increasing soil carbon stocks 
through microbial processes can 
help mitigate climate change by 
reducing atmospheric carbon 
dioxide levels.
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Factors influencing on Soil microbiome
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Soil pH

• Soil pH significantly impacts microbial diversity. 

• Different microorganisms thrive in different pH ranges. 

• For instance, acidophilic bacteria thrive in acidic soils, while 
alkaliphilic bacteria prefer alkaline conditions. 

• pH affects nutrient availability and can directly impact microbial 
metabolic activities.
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Soil Moisture:

• The moisture content of soil influences microbial diversity. 

• Microorganisms require water for their metabolic 
processes.

• Extreme moisture conditions can lead to anaerobic 
conditions, favoring certain types of microorganisms, while 
drought can limit microbial activity.
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Soil Texture

• Soil texture, determined by the proportion of sand, silt, 
and clay, affects microbial diversity. 

• Soil with high clay content tends to retain more water and 
nutrients, creating distinct microbial habitats compared to 
sandy soils. 

• The pore size and structure of soil particles also influence 
microbial colonization and activity.
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Organic Matter Content

• Soil organic matter serves as a substrate for microbial 
growth and activity. 

• High organic matter content supports greater microbial 
diversity by providing a diverse array of carbon sources. 

• Decomposition rates, influenced by organic matter 
content, impact microbial community dynamics.

Created by Dr. Daisy Myint



Nutrient Availability:

• Availability of essential nutrients such as nitrogen, 
phosphorus, and sulfur influences microbial diversity.

• Nutrient limitation can constrain microbial growth and 
diversity, while excess nutrients can lead to shifts in 
microbial community composition.

Created by Dr. Daisy Myint



Climate and Temperature

• Climatic factors such as temperature and precipitation 
patterns affect soil microbial diversity. 

• Microbial communities vary with climate zones, and 
temperature directly influences microbial metabolic 
rates. 
• Seasonal changes can also impact microbial diversity and 

activity.
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Land Use and Management Practices

• Agricultural practices, land use history, and management 

techniques significantly impact soil microbial diversity. 

• For example, tillage practices can disrupt soil structure 

and microbial habitats, while organic farming methods can 

promote microbial diversity compared to conventional 

practices.
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Presence of Contaminants

• Pollution and contaminants, such as heavy metals, 
pesticides, and pollutants from industrial activities, can 
influence soil microbial diversity. 

• Some microorganisms can degrade pollutants, while 
others may be sensitive to them, leading to shifts in 
microbial community structure.
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Plant Diversity and Root Exudates

• Plant roots release exudates that serve as energy 
sources for soil microorganisms. 

• Different plant species release different types and 
quantities of exudates, shaping microbial communities in 
the rhizosphere—the soil region influenced by root 
activity. 
• High plant diversity can support greater microbial 

diversity due to a wider range of exudates.
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Disturbances and Succession

• Natural disturbances like fires, floods, and human 

activities like land clearing can disrupt soil ecosystems 

and microbial communities. 

• Successional processes following disturbances can lead 

to changes in microbial diversity as soil ecosystems 

recover and stabilize.
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Strategies for enhancing soil 
microbiome
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1. Reduced Tillage and Minimal Disturbance:

• Reduced tillage and minimal soil disturbance practices help 
preserve the natural structure and microbial communities in 
soil. 
• By minimizing disruption to soil aggregates and microbial 

habitats, these practices promote the diversity and activity of 
soil microbes. 
• For example, no-till or conservation tillage systems in 

agriculture reduce soil erosion, preserve soil organic matter, 
and enhance microbial biodiversity compared to intensive 
tillage.
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Diversity may be important in response to management
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Fig. A comparison of biological, physical, and chemical properties of minimum tillage and plowed soils (from Stinner and Stinner 1989)



2. Cover Cropping and Crop Rotation

• Cover cropping and crop rotation provides a variety of carbon 
sources and habitats for soil microbes. 

• Cover crops, such as legumes, grasses, and brassicas, can enrich 
the soil with organic matter and stimulate microbial activity. 

• Crop rotation helps break pest and disease cycles while promoting 
beneficial microbial communities. 

• For instance, planting leguminous cover crops like clover can 
enhance nitrogen-fixing bacterial populations in soil.
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Root exudates(Rhizodeposits)

• Amino acids
• Enzymes
• Inorganic ions and gaseous molecules
• Organic acids
• Purine/nucleosides
• Sugars
• Vitamins

Depends on pH, soil type, oxy-
gen status, light intensity, soil 
temperature, nutrient 
accessibility and the presence 
microorganism. plant species
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Cover cropping

• Root exudates attract 
rhizosphere microbes 

• Plant litter affects 
decomposer 
community 

• Plant cover affects soil 
moisture 
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Crop Rotation https://doi.org/10.3389/fmicb.2023.1095688
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3. Organic Matter Addition

• Adding organic amendments, such as compost, manure, and 
crop residues, to soil can enrich the soil microbiome with 
diverse carbon sources and nutrients.

• Organic matter serves as a substrate for microbial growth 
and activity, promoting the decomposition of organic 
materials and nutrient cycling in soil. 

• For example, incorporating composted organic materials into 
agricultural soils can increase microbial biomass, improve 
soil structure, and enhance nutrient availability for plants.
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4. Biological Amendments (Biostimulants)

• Application of microbial inoculants, such as beneficial bacteria, 
fungi, and other microbial consortia, can introduce beneficial 
microorganisms into soil to enhance specific soil functions.

• For example, inoculating soil with mycorrhizal fungi can 
improve nutrient uptake by plants, while introducing nitrogen-
fixing bacteria can enhance soil fertility.

• Biological amendments can be applied in agricultural, 
horticultural, and restoration contexts to promote soil health 
and ecosystem resilience.
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ဇဝီလံေဆာပ်စညး် (Biostimulants)

• Biostimulants are a diverse group of materials that are used to 
improve crop vigor, quality, and yield, as well as tolerance to abiotic 
stresses (drought, salinity, heat, etc.). [သးီှံကျနး်မာေရး၊ အရညအ်ေသးွ၊
အထက်ွနး်ကုိ ပုိမုိေကာငး်မွနေ်စပီး ေရငတဒ်ဏ၊် ဆားငဒံဏ်၊ အပူဒဏ် အစရှိသည့်
အဇဝီဖိအားများကုိ ခံိုငရ်ညရ်ှိေစရန် အသံုးြပသည့်ပစညး်]

• Biostimulants can work in many different ways, including: 1) 
facilitating nutrient uptake, 2) enhancing the development of soil 
microorganisms, and 3) stimulating root growth to increase water use 
efficiency.[အာဟာရဓာတစ်ပ်ုယူ၊ အဏဇုဝီသက်ရှိများ ကီးထာွးဖံွဖိးေစ၊ ေရစပ်ုယူမ
ေကာငး်ေစရန် အြမစ်ကီးထာွးမကုိ လံေဆာ်ေပး]



Biostimulants အမျိးအစားခဲွြခားြခင်း

• mode of action and the origin of the active ingredient 
(ဝင်ေရာက်သည့်လမ်းေကာင်း၊ မလူပါဝင်ပစညး်)

• based on their action in the plants or, on the physiological 
plant responses rather than on their composition 
(အပင်အေပအကျိးသက်ေရာက်မ)

• final impact on plant productivity which suggests that any 
definition of biostimulants should focus on the agricultural 
functions of biostimulants, either on the nature of their 
constituents or on their modes of actions. 
(သးီှံအထက်ွနး်ေပသက်ေရာက်မ)



Biostimulants အမျိးအစား

• Microbial inoculants (Biofertilizer)
• Free-living fungi
• Arbuscular mycorrhizal fungi (AMF)
• Free-living bacteria

• Protein hydrolysates and amino acids

• Humic Substances
• Humic acids
• Fulvic acids

• Seaweed extracts



5. Reduced Chemical Inputs

• Minimizing the use of synthetic fertilizers, pesticides, and 
herbicides can help preserve soil microbial communities 
and reduce their negative impacts on soil health. 
• Excessive use of chemical inputs can disrupt microbial 

activity, reduce biodiversity, and lead to soil degradation. 
• Integrated pest management (IPM) strategies, such as 

biological control and crop diversification, can help reduce 
reliance on chemical inputs while maintaining soil health 
and productivity.
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6. Soil pH Management

• Managing soil pH within optimal ranges for microbial activity 
is important for maintaining a healthy soil microbiome. 
• Acidic or alkaline soil conditions can limit microbial diversity 

and activity. 
• Lime application can help neutralize acidic soils, while sulfur 

amendments can lower soil pH if it is too alkaline. 
• By optimizing soil pH, microbial processes such as nutrient 

cycling, decomposition, and biological nitrogen fixation can 
be enhanced.
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7. Water Management

• Proper water management practices, such as irrigation 
scheduling, drainage improvement, and water 
conservation, can support a healthy soil microbiome. 
• Soil moisture influences microbial activity, with both 

waterlogging and drought conditions negatively 
impacting microbial diversity and function. 
• Implementing water-efficient irrigation techniques and 

optimizing drainage systems can help maintain suitable 
soil moisture levels for microbial activity.
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8.Promotion of Soil Biodiversity

• Enhancing overall soil biodiversity, including microbial, plant, 
and animal diversity, contributes to soil health and ecosystem 
resilience. 
• Protecting natural habitats, preserving native vegetation, and 

restoring degraded ecosystems can support diverse soil 
microbial communities. 
• Additionally, creating habitat structures such as hedgerows, 

windbreaks, and riparian buffers can provide refuge and 
resources for soil organisms, enhancing soil biodiversity and 
ecosystem services.
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ိုင်ဇိုဘီယမ် (Rhizobium) ြပလုပသ်ံုးစွဲြခင်း



ိုင်ဇိုဘီယမ် (Rhizobium)

• ပဲမျိးစုံ၊ဆီထွက်သီးံှ ှင့် အြခားပဲမျိးွယ်ဝင်အပင်များအတွက်မရိှမြဖစ်လုိအပ်

• ုိက်ထုိဂျင်လုိအပ်ချက် ၈၀-၉၀% biological nitrogen fixation (BNF) 
ကေနရရိှ

• ေလထဲမှ ုိက်ထုိဂျင် ၅၀–၆၀ kg per ha in groundnut, ၁၀၀–၃၀၀ kg 
per ha in alfalfa, 50–110 kg/per ha in pulses ဖမ်းေပးုိင်သည်။

• Rhizobium inoculation လုပ်ြခင်းအားြဖင့် အထွက်န်း ၁၄-၅၃ % တုိးေစ

• ေြမဆီဩဇာကုိ ထက်သန်ေစပီး ေနာက်သီးံှအတွက် Nitrogen  
လုိအပ်ချက်ကုိလည်း ေလျာ့ချေပးုိင်



ØRhizobium leguminosarum with three var. viz. trifolii, 
phaseoli and viceae. 

ØRhizobium loti

ØRhizobium meliloti
The new genus Bradirhizobium japonicum 

ိုင်ဇိုဘီယမ် (Rhizobium) အမျိးအစား



ိုငဇ်ိုဘယီမ်
• သကတ်မး်အလွန်တို

• သာမန်ပတဝ်န်းကျငအ်ေြခအေနတငွ် သကတ်မး်(၆) လခန် ေနိုင်

• ေမွးြမထားေသာ ဘကတ်းီရးီယားများ အလတ်ဆတ်ဆုံးအချနိ်တွင် ပပဲငအ်တငွး် ဝငေ်ရာကရ်န်

အစွမ်းထက်ဆုံးြဖစ်သည။်

• ပထမတစ်လ သကတ်မး်တငွ် ပပဲငမ်ျားအတငွး် ဝငေ်ရာကအ်ား အေကာင်း ဆုံးြဖစ်

• ေနာက်ပိုင်းကာလတွင် အချနိ်ကာလာသည်ှင့်အမအားေလျာ့သွား

• အြခားဘက်တီးရီးယားများကဲ့သို spore formation မဟုတြ်ခငး်ေကာင့် သကတ်မး် မရညှေ်ပ

• Rhizobium မျိးစိတ် သည် ပမဲျိးအလုိကက်ာွးြခားသည်

• ပတဲစ်မျိးမှ ဘကတ်းီရးီယားသည် အြခားပဲမျိးသို တခါတရံ ဝငေ်ရာကုိ်င် ေသာ် လည်း

သးီသန်လက်ခံပင်ရှိသည။်



Estimated biological nitrogen fixed in legumes. 



ဘက်တးီရီးယားကုိ ေမွးြမပီး လက်ခံပင်သို ထည့်သင်ွးရာတင်ွ
သတြိပရမည့်အချက်များ

• ေြမဆလီာတွင် ိုက်ထုိဂျင်ဓာတ် ပါေသာေြမဩဇာ များများမသံုးသင့်

• အစိုဓာတ်လုံေလာက်စာွရိှရမည်

• အပအူေအးမလွနကဲ်ရ

• Heavy metals များမရိှေစရ

• မိသတ်ေဆး၊ ဘက်တီးရီးယားသတ်ေဆး၊ ပိုးသတ်ေဆးများ သံုးစွဲထားသည့်အေြခအေနမြဖစရ်

• ထုံးများထည့်သင်ွးထားြခင်းမရိှရ

• အလင်းေရာင်တုိက်ုိက်မကျရ။ ေနေရာင်ြခည(်၃) နာရီတုိက်ုိက်ကျေရာက်ပါက ထုိြမစ်ဖုြပလုပ်ရန် အသံုးမြပိုင်ေပ

• ဘက်တီးရီးယားများအတွက် စားသံုးရန် ကာဗနွအ်လုံအေလာက်ရိှရမည်၊ လုိအပ်ပါက ကိတင်ထည့်ထားရမည်

• Survival, Growth and Effectiveness



ိုင်ဇုိဘီယမေ်ြမဩဇာြပလုပြ်ခင်း

မျိးပင်စုိက်ပျိးြခင်း
• မိမိစုိက်ပျိးမည့် ပဲ မျိးကုိ ကိတင်စုိက်ပျိးထားရန်လုိအပ်ပါသည်
• ပဲပင် ပွင့်ခါနီးအချန်ိတွင် ဘက်တီးရီးယားသိမ်းယူရမည်
• တစ်ဧက ပဲခင်းအတွက် ပဲပင် ၂၀-၅၀ ထိ စုိက်ပျိးထားုိင်သည်
ြမစ်ဖုများေရွးချယ်ြခင်း
• ပဲပင်ငယ်များကုိ စဖူးပီးပွင့်ခါးနီးချန်ိတွင် တ်ယူ၍ အြမစ်များကုိ ေရေဆးပါ
• ေရေသာက်ေြမအရင်းပုိင်းတွင် အကီးဆုံး၊ အေရာင်အရင့်ဆုံး၊
အေဖာင်းဆုံးြမစ်ဖုများရိှသည်
• ေရေသာက်ေြမအလယ်ပုိင်း ေဘးြမစ်များ၏အရင်းပုိင်းတွင်
အလယ်အလတ်အရွယ်အစားရိှသည့်ြမစ်ဖုများရိှသည်
• ြမစ်ဖုအေသးများကုိ အသုံးမြပရပါ



Created by Dr. Daisy Myinthttps://doi.org/10.3389/fpls.2021.690567
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Soybean plants with nodulated
roots. (a) Healthy nodules on 
soybean control plants. (b) Roots of 
WT 1 with numerous mature 
nodule structures. (c) WT 2 
stressed plant root showing poor 
nodulation. (d) Nitrogen (N) fixing 
nodules with Rhizobia as observed 
in the control. (e) Less effective 
nodules from WT 1 roots. (f) 
Decomposing root nodule of WT 2 
plants.



ွားုိကုိြပင်ဆင်ြခင်း

• ွားုိ ၁ပိဿာကုိ ဆူေအာင်ကိပါ

• မလုိင်များကုိ ဖယ်ပါ

• (ဇလုံထဲတွင်) အေအးခံပါ

• ကက်သိမ်းေွး အပူချန်ိေရာက်ေသာအခါ ေရေဆးထားေသာ ပဲြမစ်ဖုများကုိ
ေြခထည့်ပါ

• ြမစ်ဖုများအတွင်းရိှေနေသာ ုိင်ဇုိဘီယမ်များ ွားုိထဲတွင် ပွားများသွားမည်

• ၃-၅ ရက်ကာလင် အသုံးြပုိင်ပါသည်

ိုင်ဇုိဘီယမေ်ြမဩဇာြပလုပြ်ခင်း



ခေဲြမ(Peat) သုိ အနုး်ခွံမန်

အေဆွးသုိ လစာမန် အေဆွး

ိုင်ဇုိဘီယမေ်ြမဩဇာသိုေလှာင်ြခင်းင့်ှ အသံုးြပြခင်း

၄
ြပည်

၅၀
သား

၄
ြပည်

ထနး်လျကရ်ည် (သို) 

တင်လဲရည် ၅၀ သား
မီးေသွး၊ ဆန်ကွဲေက

ွားိုနဲပွား
ထားသည့်
ပဲြမစ်ဖု+ + +

Ø ေလဝင်ေလထွက်ေကာင်းေသာ ပလပ်စတစ်အိတ်မျိးတွင် ၁ ကီလိုစီ ထည့် အထုပ်ထုပ်ပါ

Ø ေအး၍ ေနေရာင်ြခညတ်ိုက်ိုကမ်ကျေရာကေ်သာ ေနရာတါင် သိုေလှာင်ထားပါ

Ø သက်တမ်းမှာ ၆ လြဖစ်၍ ေစာေစာအသံုးြပပါ



ိုင်ဇုိဘီယမေ်ြမဩဇာအသံုးြပြခင်း

၁။ မျိးေစ့အဆင့်တငွအ်သံုးြပြခငး်

Ø ဘကတ်းီရးီယားေမးွထားေသာ ုိ ၃-၅ ရက်ကာတွင် အသံုးြပမည့်ပေဲစ့များကို လူးနယ်ြခင်း

Ø ုိချ(်သို)လာစာမနေ်ဆွးအတွင်း သိုေလှာငထ်ားေသာ ဘကတ်းီရးီယားကိုလညး် သံုးုိင်

၂။ ပငေ်ပါကအ်ဆင့်တငွ် အသံုးြပြခင်း

Øစုိကပ်ျိးပးီပပဲငမ်ျားတငွ် ြမစ်ဖြုဖစ်မအားနညး်ပါက ဘကတ်းီရးီယားေမးွထားသည့် ုိချ်(သို) 

သိုေလာှငထ်ားသည့် ဘကတ်းီရးီယားကို ပကဖ်ျန်းေပးုိငပ်ါသည်

Øကးီထွားမြမန်သြဖင့် အပူချနိ် ၂၈-၃၀℃တငွ် ၃-၅ ရက်အတွင်း ဘကတ်းီရးီယားအစုအေဝးြဖစ်သာွး

Øပံုမန်ှအေြခအေနတငွ် ၁၀-၁၄ ရက်အတွင်းအပင်အတွင်းဝင်ေရာက်ိုင်

Øေနာက်အကျဆုံး ၂၁-၂၈ ရက်အတွင်း ြမစ်ဖမုျားကို သာမန်မျကစိ်ြဖင့် ြမငုိ်ငသ်ည်



Indigenous microorganism ေမးွြမထတုလ်ပုြ်ခငး်



ေလထုထဲမှ Microbes များကို ဖမ်းယူြခင်း

လုိအပေ်သာပစည်းများ
(ဇီဝေဖျာ်ရည်ြပလုပ်နည်း)

Øဆန်ိုဆဗီးူ (၁) လံုး

Øဖွဲု(၁) ြပည်

Øငှက်ေပျာသီးမှည်း(၆) လံုး

Øထနး်လျက် (၅) ကျပ်သား

Øေရ (၆) ဂါလံ

Ø ဆနက်ိုချက် ပးီထမငး်ရေသာအခါ ဆနေ်ကာ(သို) ပလပစ်တစဗ်နး်
တစ်ခုအတွင်း စက/ငှက်ေပျာဖတ် ခင်းထည့်ပါ

Øေနေရာင်တိုက်ိုက်မကျသည့် အရိပ်ရေနရာ/အိမ်တွင်း တစ်ေနရာမှာ ထားပါ
(ကကွ်/ ပိုးဟပ်/ ယငေ်ကာငမ်ကျေအာင် သတြိပ)

Ø၃ ရက်ေကျာ်လင် ေလထဲမှ Microbes များေပါကပ်ာွးလာမည် (သိုး)

Øေရ ၈ ဂါလခံနဆ်န်သည့်ပလပစ်တစပ်ံုး(သို) စဉ့်အိုးထဲထည့်ပါ

Øေရ (၆)ဂါလြံဖည့်ပါ

Øငှက်ေပျာသီး(၆)လံုး+ထနး်လျက်(၅)ကျပ်သားကို ေြခထည့်ပါ

Ø(၂) ရက် တစ်ကိမ် ခနေ်မပါ

Ø၃ ရက်ေကျာ်ပါက ထမငး်သိုးထမဲှ Microbes ထိုအရညထ်တဲငွ် ထပဆ်င့်ပာွး
သြဖင့် စမိရ်ညြ်ဖစ်(ဇဝီေဖျာရ်ည)်



ဇဝီေြမဩဇာြပလုပြ်ခင်း (၁၂၃၄ ဇဝီေြမဩဇာ)

လုိအပေ်သာပစည်းများ

Øဇဝီေဖျာရ်ည် (၁) ဆ

Øဖွဲု(၂) ဆ

Øစပါးခွံစပဖ်ွဲြပာ (၃)ဆ

Øာွးေချးေဆးွ (၄) ဆ

Øဖွဲု(၂) ဆ + စပါးခွံစပဖ်ွဲြပာ (၃)ဆ + ာွးေချးေဆးွ (၄) ဆကို သမေအာငေ်ရာ
Øအထက်မှ ြပလပု်ပးီသား ဇဝီေဖျာရ်ညက်ိုဖျနး် သမေအာငေ်မပါ
Øပစညး်အားလံုး ေရေကာင်းစွာစိုရမည်
Øသိုေသာလ်ကြ်ဖင့်စပု်ကည့်ပါက ေရတစ်စက်ချင်းကျမလာရ
Øအကယ်၍ ဇဝီေဖျာရ်ညြ်ဖင့် လိုအပေ်သာ အစိုဓာတ်မေလာက်ပါက သာမနေ်ရြဖင့်
အကူသံုးေပးိုင်သည်

Øအြမင့် (၄ ေပ)၊ အကျယ် (၆ ေပ) ထက် မပိုသည့် အပံု ပံု
Øပလပစ်တစန်ဲဖံုး
Ø၃ ရက်တခါ ြပနဖ်ျနေ်မ၊ ေရဖျန်း၊ ြပနပ်ံု ၊ ြပနအ်ပု်
Ø၄ကိမ်ခန် အထက်ပါအတိုင်းြပလုပ်ပီးပါက အသံုးြပိုင်သည့် ဇဝီေြမဩဇာ ရရှိ
Øချက်ချင်းမသံုးချင်ပါက အိတ်သွတ်သိုေလှာင်ိုင်

အေမရိကနြ်ပညေ်ထာင်စအုေြခစိုကဟုိ်ကဖ်ာအင်တာေနရှင်နယြ်ပလုပ်ြဖနေ်ဝေသာနည်းြဖစ်ပါသည။်


