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Review

The role of biodiversity 1n the
dynamics and management of
insect pests of tropical
irrigated rice

Way and Heong
Bulletin of Entomological Research 1994



Insecticides are NOT NEEDED 1n most cases

 Way & Heong (1994)
“ We conclude that

insecticides are not needed

rather than they are and “pests” should be

critically reassessed and proven guilty
before insecticide use is contemplated”
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Typically how insecticides applied in SE Asia

Note
Spraying in early crop stages
Spraying on top of the canopy

Use equipment with poor dehvery #
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Rice tarmers have little
or no productivity gain
from 1nsecticide use



% benefits of management strategies with
health costs Pingalietal 1997

Management # sprays | % Net benefits over
Sites strategies no spray strategy

Laguna Complete protection

Farmers’ strategy
IPM
No spray

Complete protection
Farmers’ strategy

IPM
No spray




Yield in tons

Tiengiang province
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Early season blanket spraying




Hopperburn in sprayed spots in Cantho province
Pictures by Pham van Quynh




Hopperburn occur in parallel

rows of the sprayer booms
Malaysia




Brown Planthopper (BPH)




White backed planthopper (WBPH)




Planthoppers are secondary
pest problems

INDUCED
by
INSECTICIDES



Leaf folder control in early crop stages increases
vulnerability to hopperburn by 10 folds
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Biodiversity, ecosystem functioning, and ecosystem services

Ecosystem Services

Provisioning services
*Food, fuel, fiber

eGenetic resources

eFresh water

Supporting services
ePrimary production
eProvision of habitats
eNutrient and water cycling
*Soil formation and retention

Cultural services

Reqgulating services
e|nvasion resistance

Ecosystem ]
Functions eNaturally occurring

Biological Control

e\Water purification



Naturally occurring biological control services




Total insecticides used in IRRI farm
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Comparison of arthropod communities

between 1989 & 2005 in IRRI

Using rarefaction method after Gotelli and Entsminger. (2001)

Species richness S, 1989 2005
Herbivores 14 36
Predators 38 65
Parasitoids 17 38
Detritivores 6 30
All arthropods 75 169
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Light trap records in Chai Nat Thailand
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How farmers make decisions?

* Simple & frugal approaches rather
than rational & optimal systems

* Farmers rely on simple “rules of
thumb” or heuristics (Kahneman &
Tversky, 1974)



Heuristic

(or simple rule)

"In the first 40 days
of the rice crop,

spraying for leaffolder
control is
not necessary”



Invite farmers to experiment
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Farmers’ participatory paired plot experiments
Mekong Delta W-S season 2001/02 N=900

Control plot

10Y1eld in t/ha

*

*»

L X 2 2
O O LPOCTHKIXID
G000 0 &

2__

L

Mean yield = 6.30
Mean sprays = 1.65

0

1 2 3 4 5

6

10

0

Experimental plot

78% reduction

4
$
% 2
4

Mean yield =6.46
Mean sprays = 0.36

0

1 2 3 4 5 6

Number insecticide spravs



Ecological Engineering
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Ecological Engineering techniques

N

Restore Conserve
Biodiversity Biodiversity

Planting nectar flowers on bunds
AE <_:1|ver.5|f|cat|on_ . Stop early season (first 40 days) insecticide use
Increase diversity of varieties . . . .
Avoid using insecticides toxic to bees and hymenoptera

Species Biodiversity

Parasitoids, Predators, decomposers

1

Ecosystem Services

Pest invasion resistance,
Pest and disease regulation
Pollination




Ecological engineering began 1n Jin Hue
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Jinhua, China




Sesame nectar food for biological control




Butter daisy ) e ”' N bean
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Key Resources Provided by
Ecological Engineering

SNAP

* Shelter

* Nectar

e Alternative Host/Prey
* Pollen

After Steve Wratten



Multi-country, Multi year evidence

Jin Hua China

Chai Nat Thailand

— Central Plains

Tien Giang Vietham
— Mekong Delta

Published in NATURE PLANT Feb 2016



Increase in biological control service

Egg parasitism of BPH higher by 45%
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Cultivating flowering plants to increase
biodiversity

Number of insecticide sprays reduced by 70%

With flowers Control




Cultivating flowering plants

Yields increased
by 5% Yields increased

With flowers Control




Number

Cultivating flowering plants to increase biodiversity

Pest populations lower

Brown planthopper

Growth Stage

Number

Decrease by 30%

White back planthopper

Growth Stage



Landscape transformation
In many Vietnam provinces
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Ecologlcal engmeermg village 1n Vietnam
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1o
reach millions
and motivate them
to grow flowers,
conserve biological control
& reduce 1nsecticides






Enabling farmers
to appreciate
parasitoids

*Bees are bigger, easier
to observe and also
well known.

Farmers are taught to
observe the bee
populations as
indicators of parasitism.

= °Parasitism concept little

known in rural folks
*Created the name
“small bees” for
parasitoids



Simple rule cluster

* Flowers on the bunds provide
food to attract bees and “small
bee” relatives.

= The bees and small bees will
help me control the hopper
invading my fields, so | don't
need insecticides.

= |[f | apply insecticides, it will kill
the bees and small bees.



Motivate farmer adoption of
ecological engineering in Vietham

* Multi media campaigns

— Printed materials — posters, leaflets,
comics

— Campaign launching

 Entertainment education

— TV series — 80 episodes broadcast twice
weekly
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Launching by vice minister and motor parade
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Launching day on
“Rice Pest Management Using Ecological Engineering”
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Entertainment-Education....
] . e

Platform

A participatory process of designing and
implementing a program to both

entertain and educate

SO as to increase audience members’
knowledge, create favorable attitudes,

shift norms and change behavior

Singhal and Rogers 2002



Ecological engineering in TV series
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http://ricehoppers.net/wp-content/uploads/2011/02/THTV-logo-500px1.gif
http://ricehoppers.net/wp-content/uploads/2011/02/THVL1-600px1.gif

Ecological engineering TV series




TV series
Comparison of viewers and non viewers

Farmers’ input practices | Viewers Non % F
and yields viewers Dift
351 242

Sample size
Seed rates (kg/ha) 167.4 186.7 -11.5% 18.3**

Nitrogen rates (kg/ha) 88.9 94.3 - 6.1% 4.1%

Mean number of
insecticide sprays 2.1 2.6 23.8 9, 21.1%*

% farmers who did not
spray 4.1%

Yields (t/ha) : 5.9 +3.3%  4.6*




What TV series viewers’ learned

What farmers learned from the TV series % farmers
recalling™

Nectar flowers can attract natural enemies to 29.9
help pest control.

Nectar flowers can help reduce insecticide use. 14.8
Helped in reducing production costs 52.2
Helped in reducing chemical inputs. 29.4
Increased net incomes. 34.6
Increased natural enemies. 27.7

Reduced pest infestations. 13.0




Key ecological engineering beliefs

Beliefs

% farmers believing statement is always true

Sig

Viewers Non viewers
Flowers on bunds can attract
bees and parasitoids to protect i
Flowers on bunds are homes
for spiders and predators. .
RER 21.5
Flowers on bunds help farmers
reduce insecticide use. i
37.6 RIN
Flowers on bunds can help
reduce planthopper pest *
outbreaks. 30.8 19.8
Flowers on bunds make rice 68.3 55.4

landscapes beautiful.

&k




Comparison of ecological engineering and
perceived barrier beliefs composite indices

Viewers Non F values
viewers

Ecological 0.73 0.64 21.6**
engineering
beliefs

Perceived barrier 0.59 0.54 9.7*%*
beliefs




SUMMARY

 There is NO PRODUCTIVITY gain from insecticide
use. Insecticides destroy biodiversity foundation

* Insecticide use destroy the biodiversity
foundation and biological control services thus
promoting secondary pest outbreaks.

* Ecological engineering BUILDS and CONSERVE
biodiversity and is a powerful strategy for area
wide sustainable pest management.



SUMMARY

« Mass communication such as TV entertainment-
education programs can be used as a platform to
promote ecological engineering area wide.

 The root cause why farmers are addicted to
using pesticides is in the

weak regulatory controls in
pesticide marketing.



@) FAO Report to the UN Human Rights
Council March 152017

https://documents-dds-ny.un.org/doc/UNDOC/GEN/G17/017/85/PDF/G1701785.pdf?OpenElement
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Pesticide use ‘threatens human rights’, UN advisers say
It 1s a 'myth' that pesticides are necessary to feed the world

The pesticide industry 1s accused of
* systematic denial of harms
* aggressive, unethical marketing tactics
* heavy lobbying of governments which has
obstructed reforms and paralyzed global
pesticide restrictions.


http://www.un.org/en/index.html

Challenges (1)
Area wide pest management

 Developing pest control strategies and methods
based on utilizing biodiversity as the foundation
that will maximize ecosystem services

* Pesticide marketing regulatory frameworks need
to be strengthened to prevent pesticides being
sold as FMCGs by unlicensed and unqualified
individuals or sectors.



Challenges (2)
Area wide pest management

 Governments and private sectors need to comply
by the FAO & WHO International Code of Conduct
on Pesticide Management (2014) endorsed by
countries of the UN and pesticide companies.

* Professionalization of plant protection.
Practitioners in medicine, dentistry,
pharmacology, ophthalmology, biotechnology,
architecture, engineering and many others have to
be certified by respective associations and
approved by government authorities.
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