Planthoppers Threatening Rice
In Asia Again

WHY??

K.L. Heong



Hopperburn occur in patches with
ecosystem services disrupted
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Planthopper outbreaks in Asia in 2009/12

9 consecutive seasons
~1.5m tons lost ~ US$400m
Govt revised 2010 prodn
forecast by 1.1 m tons 16%
Govt paid USS60 m in
compensation to farmers.
Govt spent US$S20 m in
pesticide distribution,
campaigns.

10th consecutive season of
outbreaks beginning in Aug
2012

Last major
outbreak
2007

| Hybrid rice /WBPH

2009 Yunnan WBPH destroyed
400,00 ha at young stages

New virus disease 300,000 ha
infected in Northern Vietnam, and
southern provinces of China

2012 — Est. 23m ha Hunan,
Guizhou, Sichuan

Aug 2012 Most serious
planthopper outbreaks in 20 years
occuring

T :

" | More than 10,000ha damaged

Reported loss USS 1.4 million
2011 14,000 ha puso 10x 2009
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Light trap records in Chai Nat Thailand
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Brown Planthopper (BPH)




VIrus diseases
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- White backed planthopper (WBPH)




New virus carried by WBPH

Discovered in Guangdong in 2001.
Transmitted by WBPH

Southern Rice Black Streak Dwarf virus (SRBSDV)
because of its similarity with the RBSDV carried by
SBPH in temperate areas.

Spreading in southern provinces of China, Northern
Vietnam areas.




In Hunan
August 2012

Photos . _ 2
Juka Kawaai |



Hybrid rice and WBPH

Area for Hybrid rice/WBPH (Wan MU)
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Three
Ecological
Principles



Three Principles

1. Pests’ life strategies

2. Blodiversity and ecosystem
services

3. Food web structure & food
chain length

How Insecticide sprays
affect these principles



r strategists tend to develop exponentially
when they “escape” from natural control

}
When the natural enemy ravine is in place

Populations low

Population growth =

Population growth [Ny,,- N, ] + N, =

8 12 K 16 18
Population density (/n N )=




Biodiversity, ecosystem functioning,

V

Biodiversity

Number of species
Abundance
Composition
Interactions

and ecosystem services

Ecosystem Services

Provisioning services

*Food, fuel, fiber
eGenetic resources

Ecosystem
Functions

*Fresh water

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

eSpiritual and religious values
eEducation and inspiration
eRecreation and aesthetic values

Regulating services
e|nvasion resistance

ePollination
ePest regulation

eNatural hazard protection
eWater purification
oClimate regulation



Biodiversity, ecosystem functioning, and
ecosystem services

Ecosystem Services

Provisioning services
eFood, fuel, fiber

eGenetic resources

eFresh water

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

Regulating services
elnvasion resistance

s *Pollination
ePest and disease regulation

Ecosystem
Functions

eNatural hazard protection
e\Water purification






If the bee disa‘ppeared from
the surface of the globe then man
will only have four years of life left
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Neonicotinoid pesticides ‘damage brains of

bees'

By Rebecca Morelle
Science reporter, BBC World Senvice

Commonly used pesticides are damaging
honey bee brains, studies suggest.

scientists have found that two types of
chemicals called neonicotinoids and coumaphos
are interfering with the insect's ability to learn
and remember.

Experiments revealed that exposure was also
lonvrerinn birain activity especially when the two




No bees = pollination by humans in China
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Bee deaths: EU to ban neonicotinoid

pestlmdes
B2 COMMENTS (872

The European Commission will restrict the
use of pesticides linked to bee deaths by
researchers, despite a split among EU
states on the issue.

There is great concern across Europe about the
collapse of bee populations.

Meonicotinoid chemicals in pesticides are
believed to harm bees and the European
Commission says they should be restricted to

3 -4
Honeybees are wital for pollinating crops - a job that
would be verv costly without them



Neonicotinoid Insecticides May
be Dumped in Asia if Banned in
EU, U.S.


http://oryza.com/

Planthoppers’ food web
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Mean food chain lengths reduced

e Sprays reduced chain
lengths significantly
from 3 to about 2.

e Estimated time for food
web to recover was 22
days after the last
spray.

e Sprays bring about
asynchrony in predator-
prey relationships.
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Food chain

Ricel Vulnerable situation

Rice

Rice [« Herbivores |« Izger::litt%riiis

Preferred situation



Early insecticide sprays
create vulnerability
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Ecosystem services

Effect of early season sprays on ecosystem services

Ecossytem service

Ecossytem services
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Why do planthopper outbreaks continue

to threaten rice production in Asia?

Vulnerability factors

 Low biodiversity in parasitoids and predators

e Lack habitat and food resources for natural
enemies. Bunds sprayed with herbicides.

e High insecticide pressure — farmers often apply 3
to 10 prophylactic sprays.

e High use of insecticides toxic to parasitoids and
predators.

e Poor equipment used — low efficacy to pests, high
efficacy to non targets esp. aquatic fauna.

e High use of cocktails that broaden the “kill”
spectrum.

e Prophylactic spray (pre emptive strikes); mixed
with herbicide sprays.



Early season blanket spraying

Note
Spraying in early crop stages

-~ Spraying on top of the canopy -
Use equipment with poor delivery ==




Hopperburn along spray paths — Suphan Burl,
Thailand
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Hopperburn in sprayed spots in Cantho

province

~ Pictures by Pham van Quynh
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Hopperburn occur in parallel

rows of the sprayer booms
Malaysia

R e e




Probability of hopperburn
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Leaf folder control in early crop
stages increases vulnerability

to hopperburn by 10 folds

86.5

8.1

Control for leaffolders Did not control leaf folders



| '::':""'Insecticide sprays have no effect on hopper —
Only few specialist species for egg mortality



http://www.youtube.com/watch?v=ll3kCjTbv5c&feature=youtu.be




Sprayed rice fields
are like mine fields to predators
and parasitoids in search of prey







Planthoppers problems
are

BPH problem in

INDUCED &
oy Ay
INSECTICIDES



Are there any

productivity gains

from insecticide applications
by rice farmers in Asia?



Relationships between farmers’ yields
and pesticide spending in Jiaxing, China.
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Farmers’ participatory paired plot experiments
Mekong Delta W-S season 2001/02

Control plot Experimental plot
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Chainat, Thailand Lingui, China
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Yield in tons

Tiengiang province
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% benefits of management strategies with
health costs Pingalietal 1997

Management % Net benefits over
Sites strategies Sprays no spray strategy

Laguna Complete protection -11.7%

Farmers’ strategy -3.6%

IPM -5.0%
No spray

Complete protection
Farmers’ strategy
IPM

No spray




Positive coefficient of 0.123 - an Increase
of 123 kg of paddy/spray

Farm gate price of US$0.22/kg paddy and
Cost of an insecticide application is US$20

Gain would be US$7/ha.

Labor & health costs wipe away US$7 /spray



Negative coefficient of - 0.135 —

a loss of 135 kg/spray or

loss of US49/ha (us$29 from paddy loss
plus US$20 for each application).

And when labor & health costs are
factored in loss will be > US$ 55/ha



Ecological costs
« Wild life
 Bird life, fishes

e Off site pollution
 Fish industry

e Pest resurgences

» Planthoppers, late season leaf-
folders



80% of farmers’ insecticide
sprays misused

 In 1991 we conducted a survey in the
Philippines

e 80% of thelr sprays can be classified
as misuse

 Misuse Is defined as the “Iimproper
or incorrect use” like an insecticide

being used for wrong targets, at the
wrong time or both.



Socilal impacts on farmers
Collateral damages

ﬁ’ %




Woman In tears

From Juka Kawaal




WHY Is Insecticide
misuse so rampant?



Pest management today and
Pesticide I\/Iarketm
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Multi tier marketing through downline
tertlary sub retallers
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FMCG

Fast Moving Consumer Goods

Insecticide use based on IPM

Insecticide use based on FMCG

Driven by rational
decision making skills.

Driven by product
packaging, brand names,
attractiveness, recalls.

Need to use knowledge on
pests, natural enemies,
predation, insecticide
actions. Judicious use.

No thinking needed. Calendar
applications. Mixing several
Ingredients together to “make
sure” of Kill.

Maximize value of
knowledge

Maximize value of sales
Knowledge unimportant

Based on economic
rationale

Based on emotions viz status,
desire, fear, perceptions,
attitudes, sense of power, price.




Generalized Rice Pesticide Information Supply Chain

MAJOR RICE
BOWL/GRANARY

GOVERNMENT AGENCIES
RESEARCH INSTITUTE | OTHERS

GOVERNMENT AGENCIES
DOA RESEARCH INSTITUTE OTHERS

Extension
Training/FFS

Media campaigns

Limited reach; limited resource to sustain

Media campaigns¥ cellphones

Training/FFS

Aavciticing/sales promotions

PRIVATE SECTOR
BIG BOYS | LOCAL :

lll. “MOb‘ Ve
Credits Plant

Advice Clinics ' ;
Samples T By

MAIN SOURCE FOR
INFORMATION, ADVICE,

GIFTS, CREDIT



Hands up those who get their pest

management advice from the local pesticide
retailers
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http://ricehoppers.net/wp-content/uploads/2011/03/Pic-3-farmers.gif

Wife of secondary pesticide retailer advising
farmers to mix cypermethrin with herblc:ldes
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The shop keeper gave wrong advice and
sold me the wrong medicine




Today’s pest management Is

prophylactic spraying
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Million US$

Insecticide Imports
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Rice production & Insecticide imports
Mil tons/US$

80 +

Data from FAOSTAT updated 31 July 2012
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Insecticides are not needed

In MosSt cases
 |IRRI ecologists - Way & Heong (1994)

“We conclude that IPM
In tropical rice should be
based on the contention that

insecticides are N0t needed rather

than they are and “pests” should be

critically reassessed and proven guilty
before Insecticide use Is contemplated”




SCPI: Sustainable Crop Production
Intensification

FAO 2012:
Most tropical
rice crops under
Intensification
require
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House with No Roof — weak market regulations




Current system favor YIN

Negatives

Pesticide promotion by private
and Public sectors

Govt subsidies, free distributions
OwW costs of pesticides
ticide misuses

Positives

Ecological research
Resistant varieties
Ecological engineering
IPM training

Insecticide reduction
programs

Structures/Policies favoring Negativ
Inadequate pesticides regulatory system
Ecosystem services not factored into policies
Incentives for short term profit gains

Lack incentives for sustainable practices
Access to emergency pesticide allocations




Restore balance —

~structural transformation
Negatives \

Pesticide promotion by private
and Public sectors

Govt subsidies, free distributior
w costs of pesticides

icide misuses

Positives\,

Plant Protection Services

need Structural Transformation
w

Structures/Policies favoring Negativ
Inadequate pesticides regulatory system
Ecosystem services not factored into policies
Incentives for short term profit gains

Lack incentives for sustainable practices
Access to emergency pesticide allocations




2,500,000

2,000,000

1,500,000

1,000,000

500,000

China’s Pesticide Production (metric tons a.i.) 2000 — 2009.
[source: ICAMA]

Domestic Production of
Pesticides

o ke & o Y

Domestic Application of Pesticides

2001

2005 2006 2007 2008 2009




Pesticide
Tsunami_
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Resistant varieties, IPM
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Summary

Large proportion of insecticides used are unnecessary.

There is little productivity gain from insecticide applications.
Often negative if labor and health costs are factored in

Planthopper problems are insecticide induced.

The mechanisms have been thoroughly researched,
simulation models built, well understood and documented.

Planthoppers are r strategists and management strategies
are ecologically based at macro levels in the landscape and
across countries.

Insecticide misuse is caused by the FMCG marketing
conditions, misguided policies, research and biases toward
favoring pesticide use.

Farmers are the victims and in information supply chain
provide them poor advice.

It does NOT have to be like this, especially since we have the
knowledge to help solve the problem.



Can we bulld safe &
sustainable pest
management systems ?

Ecological Engineering

5T



http://ricenhoppers.net/



Ecological Engineering techniques

N

Restore Conserve
Biodiversity Biodiversity

Heinidli necta?r ro_V\_/ers.on S Stop early season (first 40 days) insecticide use
Crop diversification . . . .
) ) o Avoid using insecticides toxic to bees and hymenoptera
Increase diversity of varieties

Species Biodiversity

Parasitoids, Predators, decomposers

\

Ecosystem functions

Pollination, parasitism, predation

4

Ecosystem Services

Pest invasion resistance,
Pest and disease regulation
Pollination




Rice ecosystem food web

I Parasitoids Parasitoids
Predators |

)\
Detritivores w ’
Herbivores \ ‘ Herbivores

| pests Shelter 8 non pests
Nectar, food]

Predators

\(

Leaf litter

detritus

Rice crop Non rice plan




Key Resources Provided by
Ecological Engineering

SNAP

o Shelter

e Nectar

e Alternative Host/Prey
e Pollen



Ecological Engineering
Australia

Buckwheat
(Fagopyron
esculentum)

used in Australian
vineyard to
promote biological
control of
caterpillar pests.




California

Conservation biological control of the lettuce aphid in organic lettuce

n -~
. "

Syrphid larvae (top right) feed on the lettuce aphid
and other aphids. Organic growers enhance the
activity of these natural enemies by providing
nectarresources (nectar and pollen) to adult syrphids
(bottom right) in lettuce fields with in-field plantings
of alyssum (below) and other insectary plants.

o P8 N S

Photo: W.E. Chaney Photo: H.A. Smith






Prof Steve Wratten,
Lincoln University,
New Zealand




ical engineering in Jin Hua

an F H [8];







Increase In parasitoids in rice
field with sesame and no

Insecticide use
Jin Hua, Zhejiang

B Farmer's fields

B Eco engineering plots

Farmer’s
spray

B Eco engineering B Eco engineering
BFarmer's fiel

W Famer's fields
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Tillering Booting Milley Maturing Milky Matwing

Predators Parasitoids

Lu et al 2009



Frog densities increase in eco eng fields

Ecological

) Engineering
Ecological

Engineering

Rana nigromaculatta

p Farmers’
Fields

Farmers
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Ecologlcal englneerlng village In Vietnam




Landscape transformation
In many Vietnam provinces

022
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Multi media campaign in Vietham to motivate rural
communities to restore biodiversity, increase natural
biological control, reduce pesticides and increase their
profits
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TV series with popular comedians




Nakhon Nayuk




Root Causes of
Planthopper problems

RESPONSES ° Ban insecticides

/ IPM training
Immediate term

Farmers’ income loss
National loss in export earning
Health problem -
CAUSES Unstable production
Loss in chemical effectiveness

nnecessary insecticide usd

Misuse / Overuse SITUATION

Wrong insecticides
Increase in outbreak pests
ncrease in chemical pollutior
Insecticide resistance
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Restore biodiversity, resilience and professionalism
Revise pesticide marketing

ROOT CAUSES regulations. License retailers

Inadequate regulations Structural transformation

FMCG Medium/Long term . —
Retailers provide advice RESPONSES Ban insecticides
IPM training

Untrained retailers.

Immediate term

Farmers’ income loss
National loss in export earning
Health problem -
CAUSES Unstable production
Loss in chemical effectiveness

nnecessary insecticide usd

Misuse / Overuse SITUATION

Wrong insecticides
Increase in outbreak pests
ncrease in chemical pollutior
Insecticide resistance




Governments need to play stronger
governance roles to ensure quality
Information and pesticide
prescriptions for farmers

Rather like in the medical profession
where doctors and pharmacists are
certified.



Towards Sustainable Agro-ecosystems

Plant Protection Services need
to be transformed

FROM
DISTRIBUTING
PRODUCTS & INFORMATION

T0

GOVERNANCE AND CONTROL
OF PRODUCTS AND INFORMATION



South Korea
Environmentally Friendly Agriculture

(EFA)
1994:

Environmentally Friendly Agriculture Division
Established in the Ministry of Agriculture

1998:
Environmentally Friendly Agriculture Promotion Act

(EFA Act)

2001~2005:
First 5 Year EFA Promotion Plan

2006~2010:
Second 5 Year EFA Promotion Plan

2010:
Insect Industry Promotion Act



Landscape Crops




Landscape Floral Biodiversity




Pesticide Consumption Trends

Total Use on Paddy

C
'; 75 -
o 7.0 A
= A
~~
: : 6.0
n O 5.5
: =) 5.0 — —
O O
U o 45 +—
(@) 4.0
@ | 3.5
T ~—
o mmm 3.0 —
@
© mmm 2.5 r r r r r r r r r r r r r r r r r r |
whd 197819791980199519961997 1998 199920002001 2002 20032004 200520062007 2008 20092010
()]
Q
al

Year



http://ricenhoppers.net/



INSECTICIDE USE IN SE ASIA



Million US$

Insecticide Imports
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Insecticide imports 1980-2010

USSK/Km? (Source FAOStats)
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Table 1. Percent of farmers using each insecticide at different crops stages

Crop stages (days after sowing)

Insecticide 0-15 16-40 41-60 61-70 > 70
Abamectin 39.1 31.0 40.0 39.1 37.5
Cypermethrin 26.0 3.3 20.0 2.2 6.3
Chlorpyrifos 15.6 8.7 13.3 10.9 15.0
Dinotefuran 4.2 14.6 6.7 10.9 0
Fenobucarb 0.8 0.3 6.7 2.2 0
Cartap hydrochloride 4.0 5.1 0 8.7 0
Imidacloprid 0.6 3.0 0 4.3 5.0
Fipronil 0.2 3.6 0 0 0
Buprofezin 0.8 3.8 0 2.2 0
Dimethoate 0.2 8.0 0 8.7 25.0
Carbofuran 2.5 2.0 0 2.2 5.0
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Toxicities and relative potencies of
iImidacloprid to BPH from 5 different
locations Iin Asia

Location LD50 in mg/g insect Slope (SE) | Hetero [Relative
(95% fiducial limits) geneity [potency
Bicol, Philippines 0.179 (0.144-0.215) 2.70 (0.33) 0.61 1.00
Isabela, Philippines 0.207 (0.167-0.254) 2.11 (0.20) 0.96 1.16
Angthong, Thailand 0.509 (0.266-0.760) 3.27 (0.24) 2.38 2.84
Changsa, China 5.526 (3.573-7.722) 2.45 (0.20) 1.43 30.87
Jinhua, China 11.596 (8.588-14.887) | 2.23 (0.20) 1.25 64.78




Insecticide resistance development - biochemical and target
site mutation mechanisms.

Target Insensitivity
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Target site mutation
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Assessing pest outbreak risks of
Insecticides

fipronil
diazinon
cyfluthrin
imidacloprid
abamectin
cypermethrin
delta methrin
chlorpyrifos
carbary!

buprofezin
pymetrozine
soap
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Neonics in China

» Several neonics produced in China — imidacloprid
most dominant

e 36 companies manufacturing imidacloprid

e Chinais the world’s largest producer (14,000 t)
and exporter (8,000t)

 Domestic market shrinking due to resistance
development.

» Applications in rice had been the largest

e Sold as single Al or mixtures in > 500 trade names
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Bee deaths: EU to ban neonicotinoid

pestlmdes
B2 COMMENTS (872

The European Commission will restrict the
use of pesticides linked to bee deaths by
researchers, despite a split among EU
states on the issue.

There is great concern across Europe about the
collapse of bee populations.

Meonicotinoid chemicals in pesticides are
believed to harm bees and the European
Commission says they should be restricted to

3 -4
Honeybees are wital for pollinating crops - a job that
would be verv costly without them



Neonicotinoid Insecticides May
be Dumped in Asia if Banned in
EU, U.S.
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