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1. Non Pesticidal Management



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.



History of Non Pesticidal Management

**x***IK \lanu Madhav. ***** 1st Pesticide Frzeoeo\slillage in India,

A farmer spraying pesticides in Mehboobnagar district of Andhra
Pradesh.
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Schematical representation of non pesticidal management

Non Pesticidal Management

Minimum pest damage|-
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Pests?

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

Characteristics of the pests
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Prepared & Compilled by :- Binod Bohara FWU,FoA B.sc ag.6th sem tikapur,kailali

INSECT PREDATORS & PARASITOIDS:- INTRODUCTION & IDENTIFICATION

An insect predator is natural enemies of pests that attacks, feeds on, and kills more than one
prey during its life time. They are generally larger and stronger than their prey. They are often
generalists rather than specialists on any one prey type and eat both adults and immature stages.

f[; : S

Soldier beetle I [ Ground beetle ” Ground beetle ]

Ladvybird Beetle I l

Hoverfly/syrphid fly ” Robber fly | l Dragon fly l I Damsel Fly ]

| Snake fly | | Assassin bug | | Bigeyed Bugs | | Long legged fly |

An insect Parasitoids:- are natural enemies of pests and kill by devouring their prey from the
inside out. Parasitoids develop within their pest host, and are parasitic only in their immature
stages killing their host just prior to maturity. Parasitoids play a vital role in the garden because
they provide significant control of a number of pests, including aphids, scale insects,

leafhoppers, mealybugs, and caterpillars.

Trichogramma sp.

Aphidius sp

Braconid Wasp l l Ichneumon Wasp | I Tachinid Fly

H Encyrtid Wasps |

S.N

Natural Enemy

Prey or Pest Targeted

1

Praying mantid

Flies, wasps, bees, caterpillars, moths, and butterflies.

2

Predatory beetles (ground
beetles, lady beetles, rove
beetles, soldier beetles, etc.)

Mites, aphids, leafhoppers, mealybugs, thrips, insect eggs
and small larvae, scale insects, and whitefies.

Lacewings and snake flies

Mites, aphids, leafhoppers, whitflies, thrips, mealybugs,
caterpillars, insect eggs. and scale insect

Predatory flies (hover flies,
robber flies, bee flies, dance
flies, longlegged flies etc.)

Mites, aphids, scale insects, thrips, caterpillars, beetle
larvae, flies, wasps, grasshoppers, and bees.

Parasitic wasps (chalcids,
encyrtids, braconids,
ichneumonids, etc.)

Aphids, mealybugs, caterpillars, true bugs, beetles,
leafhoppers, spiders, whiteflies, and insect eggs.

Trichogramma sp.

control cabbageworm, , corn Earworm, codling Moth,
cutworm, armyworm, webworm, cabbage Looper, corn
Borer, fruitworms, diamondback moth, tent caterpillar

Myint Myint Tun _ Non Pesticidal Management
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What is the first step to any pest management plan?

Myint Myint Tun _ Non Pesticidal Management 9



2. Growing Healthy plant



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.

Myint Myint Tun _ Non Pesticidal Management 11



2. Reduce Stress
cqcod(gcsl eamiagss(gcs oagdefgca sonseolad(gé:. ..
003§m08qp:g¢ c[gd:[3¢: mocm(mpimmdqp:(yc c(gé:(gc:

/'V‘ R =
,J,»—-\\.-

“"Wyﬂﬁ}‘
3 ,

3

oS
]
Lo
=20
2=
O<

C

.

COURTE
CHAGU

=
N

Myint Myint Tun _ Non Pesticidal Management



D Trichoderma ooésg&:@é:‘]

=

ﬂ Mycorrhiza copdag€s

Mycorrhizal treatment

-
o C B
e U §
! E§

et
2 (©

v
=
§ ©
N
R C

o

b

(@]

)
§ >
i E
i

=z

Non Pesticidal Managemelli

Tun

Mycorrhizal treatment

No mycorrhizal treatment




Chitosan s2ad:(g[gcs

Chitosan used in Agriculture
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3. Build Healthy Soils

= Healthy soil is that which allows plants to grow to HEALTY

their maximum productivity without disease or  *w

pests and without a need for off-farm Are Furr oF LTee!
supplements. A gy
= Healthy soil is teeming with bacteria, fungi, algae,
protozoa, nematodes, and other tiny creatures. JCHEMICAL
Those organisms play an important role in plant

health. SOIL

BIOLOGICAL
= Healthy soil is a living soil and it gives healthy =~ HEALTH

crop. A
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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)

Myint Myint Tun _ Non Pesticidal Management 16



Characteristics of a Healthy Soils

. Sufficient Depth

. Sufficient but not excess supply of nutrients

. Small populations of plant pathogens and insects pests
. Good soil drainage

. Large population of beneficial organisms

. Low weed pressure

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

O© o0 N o O B~ W BN

. Resistant to land degradation

10. Resilience when unfavorable .condition.occur



Common Soil Constraints

1. Soil compaction 2. Soil crust 3. Weed Pressure

ﬁ’ 4

A
y s %
o P AN

Ruts resulting from late fall

: Surface crusting in mid-spring. Weedy beet field.
harvest when soils are wet

Myint Myint Tun _ Non Pesticidal Management 18



Common Soil Constraints

4. High population of Soil borne pathogens 5. Low water use and
and diseases Nutrients Retention

Symptoms of root rot diseases on pea roots. Application of liquid manure.

Myint Myint Tun _ Non Pesticidal Management 19



Thirty-nine potential indicators evaluated for use in the soil health
assessment protocol

Physical Biological Chemical
1. Bulk density 17. Root health assessment 28.  Phosphorus
2. Macro-porosity 18. Beneficial nematode population =~ 29. Nitrate nitrogen
3.  Meso-porosity 19. Parasitic nematode population 30. Potassium
4.  Micro-porosity 20. Potential mineralizable nitrogen ~ 31. pH
5. Available water capacity 21.  Decomposition rate 32. Magnesium
6.  Residual porosity 22, Particulate organic matter 33. Calcium
7. Penetration resistance at 10 kPa 23.  Active carbon 34. Iron
8.  Saturated hydraulic conductivity 24, Weed seed bank 35.  Aluminum
9.  Dry aggregate size (<0.25 mm) 25.  Microbial respiration rate 36. Manganese
10. Dry aggregate size (0.25 - 2 mm) 26.  Glomalin 37.  Zinc
11. Dry aggregate size (2 - 8 mm) 27.  Organic matter content 38. Copper
12.  Wet aggregate stability (0.25 -2 mm) 39. Exchangeable acidity
13. Wet aggregate stability (2 - 8 mm)
14.  Surface hardness with penetrometer
15.  Subsurface hardness with penetrometer
16.  Field infiltrability

(Cornell Soil Health Manual, 2009)



How to Build a Healthy Soils in your farm?

- ——
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“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).”

J
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3. Reducing Pest Number



1. Habitat Conversion and Enhancement
(1) Crop Diversity (o3:4qji:d03 cqpoddadqji(g<:)
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Other Agronomic Practices

“_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).

—

Within Row Spacing

i

Alley Alley Crop Tree Row I -
—_— —_—

Common terminology used when discussing alley cropping systems are alley, alley crop,

tree row, and within row spacing. (USDA National Agroforestry Center Illustration)
Myint Myint Tun _ Non Pesticidal Management 28



Alley Cropping

Alley cropping is supported by many conservation
programs. Compared with monoculture systems,
alley cropping can provide:

¢ Increased economic diversity, land use efficiency,
and overall farm yield.

e Ability to transition to a new enterprise gradually
rather than all at once.

e Reduced wind and water erosion.

e Improved pollinator and wildlife habitat.

e Potential for reduced incidence of pests
and disease.

¢ Increased air and soil moisture.
¢ Increased carbon sequestration.

¢ Reduced nutrient leaching to groundwater.

USDA Forest\SenvicenGraphicriefosie Buemdyement



4. Understanding Pests Biology &
Behavior



Weeds

“A weed is a plant out of place”

What do weeds do?
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T dentification of weed
species and their life cycles will
have great impact on the

selection and/or success of

control measures.




colCzamomudes seas(3ad:m ?

Weed Classification - Its More Than Knowing a Name?

- Weeds are classified as grasses, broadleaves & Sedges.

Male lnflorescence‘

..‘ 7’ .
5 = Seedhead

\\ /"
/ R f 6 |
Blade \ /Ligul & /
" Auricles Female inflorescence
Sheath

|
I

' Flowering shoot

| or

 Inflorescence

| (made of individual

| Florets)

/' | Leaf blade

Stol by N \
\ \\ / //
A\ &
\/ \\‘A \\‘/ W e / § .
N ———y ﬁ;;,— i W Ligule
3 s ’393:?:\' .. /! Rhizome s/ :
72 % O Bisots ] Stem cross-section
/ ) Rhizome
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J Annual weed

~ Life cycle of an annual weed

Life Cycles of Weeds

[ Biennial

~ Life cycle of a biennial weed

Plant Seedling
dies / Seed ,

Second _
Season First

Season

<7

Common Biennials
mBull Thistle

mQueens Ann’s Lace | ¢ ' f
mMullein &

] Perennial

Life cycle of a perennial weed

Seedllng
Plant

Flowers

—




Critical Weeds Free Period?

Crop

Critical weed-free period

Time of Removal Plantbac

Beet root

Squash

omato fransplanted
omato seeded
urmeric

2-4 weeks after emergence

3 weeks after planting

3-6 weeks after emergence
30-45 days after transplanting
4 weeks after seeding

3 weeks after planting

30-60 days after planting

The whole season

15-45 days after planting
Early plantings compete better
6 weeks after transplanting

9 weeks after seeding

60- 150 days after planting




Life Cycle of Insects

Incomplete

Complete

(b)
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Diseases

The Disease Triangle Disease cycle

SUrViVa| e |n0culUM

/ produced \

Production of
survival Dispersal

structures /

Symptoms «==Colonization <= |nfection

i dal Management Adaptedg%n P. Vincelli, 2005



Comparison of disease cycles

Bacteria Viruses Nematodes

Fungi

Survival

Dispersal

Infection

Crop residue
Soil
Alt. hosts

Wind
Rain
Insects

Directly
Wounds
Insect feeding

Crop residue
Soil

Alt. hosts
Insect vectors

wWind
Rain
Insects

Wounds
Insect feeding

Alt. hosts
Insect vectors

Insect feeding

Crop residue
Soil

Tillage
Equipment
Water run-off

Directly




Symptom of insect pests damage and disease

1. Bacterial Disease Symptoms




3. Viral Disease Symptoms

4. Nematodes

Potato

Root Knot (Meloidogyne)

Sugarbeet

Soybean Sl;gmbeel

Syst (Heterodera)

&

Root Peanuts

Lesion Nematode
(Pratylenchus)

Onion

S

Wheat Seed galls
Seed-Gall Nematode (Anguina)

o0

Chrysanthemum
Foliar Nematode
(Aphelenchoides)

Comn

Stubby Root
(Paratrichodorus)

1\
Banana

Burrowing Nematode
(Radopholus)

Raspberry

Dagger Nematode
(Xiphinema)

Bean

Sting Nematode
(Belonolaeimus)

Stunting

Decline

Aboveground symptoms of root
infection by nematodes

Myint Myint Tun _ Non Pesticidal Management
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A. Downy mildew B. Powdery C. Lace bug A. Herbicide drift B. Fungal disease C. Magnesium

Myint Myint Tun _ Non Pesticidal Management Deﬁciléncy



2. Stress Enhance/ Beneficial

Trap Crops

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
J 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.
O Trap crops are generally planted as intercropping with the main crop, or as a border or in strip.
O Reduce pest incidence
O Reduce overuse of insecticides

O Conserve natural enemies

O Cab be integrated with other IPM techniques

Disadvantages

U Insecticide may still be needed.

O Results may be inconsistence upon weather %
O Timely management of insects in trap crop is required. \*" **88

Myint Myint Tun _ Non Pesticidal Management ' s : 42



l\iain

Pest

Trap

Crops Crops Trapped

Chrysanthe | Filed beans | Leaf minor

mum

Castor or | Groundnut | Hairy

Sunflower caterpillar

Marigold | Potato, cabb | Nematodes,
age snails

Okra Cotton Bollworms

(1:10 ratio)

Sesame Cabbage/ | Diamond
cauliflower | back moth
Sesame Cowpea
Sunflower | Tomato, Helicoverpa
chickpea larvae(32
plants
/katha)
Sorghum | Maize Corn stalk
borer
gstciaal Management

(FW

U, FoA)




Border Crop

U Plants used within or bordering a primary
crop to restrict the movement of insects
/pests.

U Border crop is planted one month before
main crops.

4 Sowing should be done very close dense
and minimum spacing.

U Single or double border.

Maize Sorghum ,,

Myint Myint Tun _ Non Pesticidal Management



Pull - Push Fights Pests Infestation

‘Pull’

Volatile chemicals produced
by border plants attract
stemborer natural enemies

Sorghum

|

Desmodium

| \l \‘
ALY
A\ AT

Brachiaria

grass I

JAR: -
4 /ﬂ , & N/ \\
Chemicals secreted by desmodium
roots control Striga and deplete

Striga seed bank in the soil

‘Push’

Volatile chemicals produced by
intercropped plants repel stemborers
and attract their natural enemies

%

Sorghum

Desmodium A\
, N 'I,” Brachiaria
' : i3 7 L\\\l‘&h\\l‘m\\\ s

2

Desmodium roots fix atmospheric
nitrogen in the soil; shoot and root
biomass increase soil organic matter

Myint Myint Tun _ Non Pesticidal M

Napier grass (at left) and Desmodium (at right) protect from

stem borer and weeds (FAO, 2016)

anagement 45




Repellant Plant

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/

stem borer

Desmodium
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Attracted Plants Repellent Plants

Peppermint/Spearmint Garlic

Border Plants

Myint I\/Iylnt Tun _ Non Pesticidal MaNEegpigre Sorghum 47
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3. Reactive Sprays
- Tumeric -

- Ginger, Garlic & Chili_

|
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Rotenone

Plants : Derris elliptica and Tephrosia
purpurea, etc

Family: Leguminosae.

ORGANIC

Slug & Snail
Bait

Extracted from : roots

‘ﬁ %

o X Lav -« “,. -‘.in
e y— Seed/pod of Ry vy Ly P
Derris (’[[Ipfl( - Tephrosia purpurea - * e B C

Tephrosia purpurea

WP AT
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Non pesticidal management

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 (ldentify, Evaluate, Prevent, Action, Monitoring & Action)



,\.

THAIMING AKD EDUEATION FOR PROFIOITONT O
NON PESTICICCALA MANAGEM

Training
&

Education
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Ecological Engineering for
Pest Management in Rice

“If you have healthy soil,
you will have healthy
plants that produce more.
Only by doing so can you
preserve your land for your
children.” )







