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Non Pesticidal Management

Growing Healthy Plant

Reducing Pest Number

Understanding Pests Biology 
& Behavior
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Non Pesticidal Management
“Ecological approach to pest management using knowledge and skill based
practices to prevent insects from reaching damaging stages and damaging
proportions by making best use of local resources, natural processes and
community action.”

Based on

• Understanding crop ecosystem and suitably modifying it by adopting suitable 
cropping systems and crop production practices.

• Understanding insect biology and behavior and adopting suitable preventive 
measures to reduce the pest numbers.

• Building farmers knowledge and skills in making the best use of local 
resources and natural processes and community action.
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History of Non Pesticidal Management

*****K. Venu Madhav. ***** 1st Pesticide Free Village in India, 
2005

The core of the NPM strategy is use of the neem tree. 



Schematical representation of non pesticidal management 
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“When we speak of crop pests, we mean
all organisms that threaten the quality
and yield of crops (higher animals,
lower animals, micro organisms, higher
plants)” (S. Piet and H. Rik et. Al., 2007).

Characteristics of the pests

❑သ ီးန ှံစှိိုက်ခင်ီးထဲမ ှာရ ှိတဲဲ့ အပင်တစ်ပင်ခခင်ီးဆ ကှိို

ဖျက်ဆ ီးခခင်ီး

❑လျင်ခမန်စ ှာ ပ ှာီးမျှာီးပပေါက်ပ ှာီးနှိိုင်ခခင်ီး

❑သ ီးန ှံပင်မျှာီးကှိို ထှိခှိိုက်ပျကစ် ီးပစခခင်ီး

Pests?
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Pests
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What is the first step to any pest management plan?
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1.  Good Quality Seed

▪ Variety purity

▪ Satisfactory germination and vigor

▪ Freedom from other materials (plant 
debris, dead or broken seeds, seeds of 
other crops, weed seeds, noxious and 
parasitic weed seeds also non-plant 
materials.

▪ Freedom from seed-borne pest and 
disease.
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သက်ရ ှိအပင်မ  ျားဖြင ် မဖမြ  ျားဖငင်ျား အပင်အကကြွင်ျားအက န်မ  ျားဖြင ် မဖမြ  ျားဖငင်ျား

12

2. Reduce Stress
မရငတ်ဖငငျ်ား၊ မအျားလြွန်ျားဖငင်ျား၊ ပူလြွန်ျားဖငင်ျား၊ ဆ ျားမပ်က်ဖငငျ်ား…
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Mycorrhiza ထည သ်ြွင်ျားဖငင်ျား Trichoderma ထည သ်ြွင်ျားဖငင်ျား

Source: DAR
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Chitosan  အသ  ျားဖပြုဖငင်ျား

ငှိ င်တှိ စ  
Chitosan used in Agriculture

❑ Plant Growth Promoter

❑ Enhanced crop yield

❑ Disease Suppression

❑ Biopesticides

❑ Bio fungicides

❑ Soil Amendments

❑ Post Harvest Preservation

❑ Biodegradable mulch
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3. Build Healthy Soils

▪ Healthy soil is that which allows plants to grow to

their maximum productivity without disease or

pests and without a need for off-farm

supplements.

▪ Healthy soil is teeming with bacteria, fungi, algae,

protozoa, nematodes, and other tiny creatures.

Those organisms play an important role in plant

health.

▪ Healthy soil is a living soil and it gives healthy

crop.
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Characteristics of a Healthy Soils

1. Good Soil Tilth

The effect of organic matter on the same soil type managed using conventional plow 
tillage (left) or zone tillage for 10 years (right)(Cornell Soil Health Manual, 2009)
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Characteristics of a Healthy Soils

2. Sufficient Depth

3. Sufficient but not excess supply of nutrients

4. Small populations of plant pathogens and insects pests

5. Good soil drainage

6. Large population of beneficial organisms

7. Low weed pressure

8. Free of chemical and toxins that may harm to the crops

9. Resistant to land degradation

10. Resilience when unfavorable condition occurMyint Myint Tun _ Non Pesticidal Management



Common Soil Constraints

1. Soil compaction 

Ruts resulting from late fall 
harvest when soils are wet

2. Soil crust 

Surface crusting in mid-spring.

3. Weed Pressure 

Weedy beet field.
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Common Soil Constraints
4. High population of Soil borne pathogens 

and diseases 
5. Low water use and 
Nutrients Retention

Symptoms of root rot diseases on pea roots. Application of liquid manure.
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Thirty-nine potential indicators evaluated for use in the soil health 
assessment protocol 

(Cornell Soil Health Manual, 2009)Myint Myint Tun _ Non Pesticidal Management 20



How to Build a Healthy Soils in your farm?

“Production practices, such as putting on crop residues or

other biomass as surface mulch, using compost and green

manures, intercropping of legumes in cropping systems, and

biocontrol of insect pests and diseases, all help to enhance yields

and sustain soil fertility and health (Rupela et al., 2007).”
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မဖမဆီလ  မက င်ျားမြွန်လ မစရန် အရှိ ျားရ င်ျားဆ  ျား နည်ျားလမ်ျား?

22

မဖမမဆြွျား (Compost) Vs မဖမြ  ျား (Mulch)
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မဖမြ  ျားပင်မရ ျားင ယ််ဖငင်ျား

✓လူအစှာီးအစှာရနှိိုငလ်ှာီး

✓က ဲန  ီးအစှာီးအစှာရနှိိုင်လှာီး

✓ထင်ီး/သစ်

✓ပခမဆ ဩဇှာတှိိုီးတက်ပစနှိိုင်လှာီး

✓ပပေါင်ီးကှာက ယ်နှိိုင်မှု

✓ပဆီးဝေါီးအခဖစ်အသှံိုီးခပြုနှိိုင်လှာီး

မဖမြ  ျားပငစ်ှိ ကဖ်ငင်ျား၏ 

ရည်ရ ယ််င က်

✓ မှိ ျား- ြ  ျားက ပင်

✓ မဖင  က်မသြွွေ့-ပင်ကကြွင်ျားြ  ျားမပျား

ပဲကက ီး

ပဲယင်ီး

စှာီးပတှာ်ပဲ

ပ ှာစကှိိုင်ီး

လက်ဖက်

ညှံပင်

ပှိိုကဆ်ှံပလ ှာ်
23Myint Myint Tun _ Non Pesticidal Management
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သစ်စှိမ်ျားမဖမဩဇ ထည သ်ြွငျ်ားဖငငျ်ား

က လ ျားပဲ ပဲမ ှိြုျားရင်ျား ဝင်

စ ျား က က်ပင် ဖမက်မ ှိြုျားရ င်ျား ဘ  လ ီ

ပဲမျ ှိြုီးရငီ်းဝငအ်ပင်မျှာီးအှာီး သစ်စှိမ်ီးပခမဩဇှာအခဖစ် ရည်ရွယ်၍

စှိိုက်ပျ ှိြုီးပပ ီး လှံိုပလှာက်သညဲ့် အပငက်က ီးထ ှာီးမှု ရရ ှိချ ှိန်၊ နှိိုက်ထရှိို

ဂျင်ဓေါတ်ရရ ှိပစရန် မပဆ ီးပခမ ြှေ့သညဲ့် အစှိမ်ီးပရှာင် အစှိတ်အပှိိုင်ီး

မျှာီးကှိို ပခမဆ လ ှာသှိိုြှေ့ ထညဲ့သ် င်ီးခခင်ီးခဖစ်သည။်
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(1) Crop Diversity (သီျားန  မ ှိြုျားစ  ကှိ  မရ စပစ်ှိ ကပ် ှိြုျားဖငငျ်ား)

ပဲမျ ှိြုီးရင်ီးဝင်

အပင်မျှာီး
အခခှာီးသ ီးန ှံ

သီျားန  မ ှိြုျားစ  

သ ီးလ ညဲ့၊် ဆက်တှိိုက်

သ ီးည ပ၊် သ ီးထပ်

✓ အပင်ပ  စ ၊ အဖမစ်ြြွွဲေ့စည်ျားပ  န င ် အ ဟ ရစ ပ်ယ်ူပ  မတူညီသည ် သီျား န  ပင်မ  ျားအ ျား မရ ျားင ယ််ရန်

✓ အနည်ျားဆ  ျား သီျားန  မ ှိြုျားမစ (၂)မ ှိြုျား/ (၃) မ ှိြုျား ကှိ မရ စပ် (သှိ ို့) အလ ည က်ကစှိ ကပ် ှိြုျားရန်

န  စ ျားသီျားန  မ   ျား + ဖမက်မ ှိြုျားမ  ျား

အဓှိကရ ယ််င က်-မဖမဖပင်ကှိ အစဉ်ြ  ျားအ ပ်က ကြွယ််ဖငင်ျားဖြစ်

မနြွရ သ-ီ အပင်ကကြွင်ျားဆက်လက်ြ  ျားအ ပ်ထ ျားရန် လှိ 26

1. Habitat Conversion and Enhancement

Myint Myint Tun _ Non Pesticidal Management



➢ သ ီးလ ညဲ့်စှိိုက်ပျ ှိြုီးခခငီ်းသည် စှိိုကပ်ျ ှိြုီးရှာသ အစ အစဥ်အလှိိုက်

ဧရှိယှာတစ်ခိုတည်ီးတ င် သ ီးန ှံအမျ ှိြုီးအစှာီး မတူည ပသှာ

သ ီးန ှံမျှာီးကှိို အလ ညဲ့်ကျဆက်တှိိုက် စှိိုကပ်ျ ှိြုီးခခင်ီးခဖစ်ပေါသည်။

➢ သ ီးန ှံတှိိုြှေ့၏ ပရလှိိုအပ်ချက်မ ှာ အနည်ီးအမျှာီး က ှာခခှာီးသခဖငဲ့်

ပရပခ တှာနှိိုင်သညဲ့် နည်ီးလမ်ီးတစ်ခိုခဖစ်။

➢ အလ ှာစှံိုမ အဟှာရမျှာီး ရရ ှိပအှာင် လိုပပ်ဆှာင်ပပီး။

➢ ပခမအစှိိုဓှာတ်ကှိို ထှိန်ီးထှာီးပပီးနှိိုင်သညဲ့် နည်ီးလမ်ီးပကှာင်ီး

တစ်ခိုခဖစ်။

သီျားန  မ ှိြုျားစ  ကှိ  အလ ည ်က စှိ က်ပ ှိြုျားဖငင်ျား

@ FAO, 2016,Myanmar

မဖမပဲ

က လ ျားပ ဲ စပ်ျား

ပ ဲ

လက်ြက်
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Other Agronomic Practices

“Alley cropping is defined as the planting of rows of trees and/or shrubs to create 

alleys within which agricultural or horticultural crops are produced” (U.S DOA).

Common terminology used when discussing alley cropping systems are alley, alley crop, 
tree row, and within row spacing. (USDA National Agroforestry Center Illustration)
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Alley Cropping

Myint Myint Tun _ Non Pesticidal Management 29



Myint Myint Tun _ Non Pesticidal Management 30



Weeds

“A weed is a plant out of place”

What do weeds do?

❑သ ီးန ှံပင်ပတ နဲြှေ့ အှာဟှာရ၊ အလင်ီးပရှာင၊်

ပရ၊ ပနရှာ ယ ဉ်ပပှိြုင်လို

❑သ ီးန ှံအရည်အပသ ီးန ငဲ့် အထ ကက်ျဆငီ်းပစ

❑ ရူခင်ီးသ ှာဝပပျှာက်ဆှံိုီးပစ

❑ ပေသပပေါက်ပင်ပနရှာကှိို ပပျှာက်ဆှံိုီးပစ

❑လူပတ ကှိိုေိုကခပပီး

❑ ဖျက်ပှိိုီး၊ ပရှာဂေါမျှာီးအတ က် ခှိိုပအှာင်ီးရှာ

ပနရှာ

How do they spread by?

❑ လ၊ူ င က၊် အခခှာီးတှိရှိစဆှာန်

❑ ပလ၊ မှိိုီးပရ၊

❑ထယ်ထှိိုီး/ ထ န်ပစစည်ီးပတ ကပန

❑ ပခမပဆ ီးထညဲ့ခ်ခင်ီး

❑အပင်စှိိုကခ်ခင်ီး(ဝယ)်
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မပ်င်ျားက ကြွယ််ရန် အမရျားကကီျားဆ  ျားက ?
Weed Classification - Its More Than Knowing a Name?

Weeds are classified as grasses, broadleaves & Sedges.

Anatomy of grass Anatomy of SedgesMyint Myint Tun _ Non Pesticidal Management 32



Life Cycles of Weeds
❑ Annual weed ❑ Biennial ❑ Perennial
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Figure, The graph demonstrates the total
yield of watermelon and muskmelon
from smooth amaranth (pigweed)
interference. If the amaranth is removed
(time of removal) 1 week after the crop
is emerged or transplanted, the yield is
90% of the weed free crop (10% yield
loss). If the weed emerges after 3 weeks
(in the research plots we planted back),
and grows in the crop the remainder of
the season, less than 10% yield is lost.
The critical period to keep the crop weed
free so less than 10% yield/ loss is seen is
1-3 weeks after the crop emerges or is
transplanted.
Graph by: Bill Stall

Critical Weeds Free Period?
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Life Cycle of Insects
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လက်င ပင်

Diseases
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Symptom of insect pests damage and disease
1. Chewing Insect Damage

2. Sucking _Piercing Insect Damage

1. Bacterial Disease Symptoms

2. Fungal Disease Symptoms
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3. Viral Disease Symptoms 4. Nematodes
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Nutrients Deficiency Symptoms and Pests Symptoms

A. Nitrogen B. Magnesium            C. Sulfur

A. Downy mildew  B. Powdery               C. Lace bug

A. Mite      B. Nitrogen deficiency           C. Sulfur

A. Herbicide drift   B. Fungal disease         C. Magnesium 
DeficiencyMyint Myint Tun _ Non Pesticidal Management 40



2. Stress Enhance/ Beneficial

Trap crops have been defined as

“plant stands grown to attract insects or

other organisms like nematodes to protect

target crops from pest attack, preventing

the pests from reaching the crop or

concentrating them in a certain part of the

field where they can be economically

destroyed” (Hokkanen HMT, 1991).
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Trap Crops
❑ Trap crops are planted along with the cash crop to protect it from a specific pest or several pest by

attracting them for feeding, breeding and survival.

❑ Trap crops are generally planted as intercropping with the main crop, or as a border or in strip.

❑ Reduce pest incidence

❑ Reduce overuse of insecticides

❑ Conserve natural enemies

❑ Cab be integrated with other IPM techniques
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Some trap crops used to manage insects/pests

(FWU, FoA)
Myint Myint Tun _ Non Pesticidal Management 43



Border Crop

❑ Plants used within or bordering a primary

crop to restrict the movement of insects

/pests.

❑ Border crop is planted one month before

main crops.

❑ Sowing should be done very close dense

and minimum spacing.

❑ Single or double border.
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Napier grass (at left) and Desmodium (at right) protect from 

stem borer and weeds (FAO, 2016)
45

ပနဗ ယှာ ပခပှာင်ီး

ပဲ

Pull – Push Fights Pests Infestation
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Repellant Plant Pests

Basil/Ocimum flies, mosquito, tomato borer

Garlic beetles, aphids, weevils, spider mites, carrot fly

Radish cucumber beetle, nematodes

Nasturtium aphid, beetle, squash bug

Rosemary cabbage moth, been beetle, carrot flies

Tansy beetle and flying insects

Petunia Beetles on beans 

Peppermint Whitefly

Molasses grass/ 

Desmodium
stem borer
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Attracted Plants Repellent Plants

Border Plants
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3. Reactive Sprays
Ginger, Garlic & Chili Tumeric

Peppermint
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✓ Placing perches for insectivorous birds in the fields. 

✓ Deep summer plowing to destroy the pupae of cotton bollworms, army worms and other 

pests whose pupae are in the soil. 

✓ Manual removal of leaves that are heavily infested with pest insects.

✓ Cultivating Resistant Variety

✓ Soil Solarization

✓ Using inexpensive pheromone tablets to attract pest insects in order to monitor their 

abundance. 

✓ Neem, chili-garlic, or cow dung/ urine are sprayed on crops only when and where they are 

really needed.

✓ Reduced excess sources of nitrogen

✓ Regularly Scouting your field  (Identify, Evaluate, Prevent, Action, Monitoring & Action)

Non pesticidal management

Myint Myint Tun _ Non Pesticidal Management
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Training 
& 

Education
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