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| Security implies availability
1 to every one in all times to ca

a state of affairs where all peop
Il times have access to safe &
itious food to maintain health
ctive life FAO 4
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Food: Basic Requirement of Man

[without food survival at stake]

Threat to Food Security

> EVER RISING POPULATION — The biggest threat

> URBANISATION & INDUSTRIALISATION - LAND CRUNCH
» CLIMATIC CHANGES

> LOSSES DUE TO PESTS /DISEASES & DISORDERS

3" [nternational Conference on Agriculture and Horticultural Sciences, October 27-29, 2014, HICC, Hyderabad, India




()
Fa
[F=)

lna’s population is
| to start declining after

Banglades
Philippine

ntly 80% global population live in developin
annual increase in population is 1.9 per ce
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* Managing population explosion ?
* [ncreasing arable area

* Checking industrialization of

e agricultural land

e Can we check urbanization ?
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How to Assure Food security? &
Can we manage population? A very sensitive issue,

®Only regulatory measures,
e Political will ,

e Social awar
I \J CAVYVCAIL

2, rommitmaent
WICAI | ® & 1 U \ | U

can help to curb population explosion, as
In China -

But not an easy task! Its a hard nut to crack
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A natural phenomenon -
also influenced by man’s action

Check Plant Pathoload Y /olume 60

1 INvVWIN 1 1 iLv 1 1 INJ

(1) Feb 2011; Guest Editor:
Sukumar Chakraborty, dedicated
to Climate change & plant
diseases
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Plant Pests and Food Security

. Losses due to Plant Pests globally

'.:, *g Conservative Estimate 30 per cent
3 Oerke et al (1994) 40 per cent
Beldt & Ellis, (1998) 40 per cent

Ramasami (2008) India Rs.1,40,000 crores
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Innovation beyond Imagination

Holistic Plant Healthcare towards Plant Health & Reducing losses
» Host resistance

» Biotechnology — Transgenic/ GM Food

» Organic Farming

» Good agricultural practices (GAP) /Integrated
crop management (ICM)

» Integrated nutrient management (INM)

» Pesticides

» Integrated Pest Management (IPM)
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Plant Health Management

* Host resistance:
SAU/ Krishi Vigyan Kendra, Ag. Department

e Biotechnology — An innovative approach

Development of transgenic/GM crops to fight
against pests & diseases implies reduction In
pesticide use, but faces health & environmental
concern. EU has not allowed GM food for

consumption




Biotechnology
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» Aimed at raising transgenic or GM crops which
require little or no pesticides

» Bt cotton first transgenic in India, completes 10
years journey, with remarkable success

» Bt brinjal — awaits clearance for cultivation, Sole
reason: health & environment concern to ensure
consumer safety

» European Union does not allow GM food;
Canada, US, Brazil, Argentina introduced GM
food — soybean, rape & sweet corn
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Organic Farming

» It has become the buzz word signifying
healthy food free from pesticide residue

» Best option growing food without

pachrnﬂac & chemical fertilizers
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» Cost of produce exorbitant hence beyond
reach of common man

» Higher return incentive to growers
» However, certification has to be stringent
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Plant Health through Plant Protection

] To feed forecasted 10 billion people by 2050 or 15
billion by 2070, a staggering increase in food
production will be needed.

1 An important route to sustainable food production is
reducing losses, increasing productivity, by keeping
pests at bay through timely diagnosis and advisory
from Plant Health Clinic (PHC)

3" International Conference on Agriculture and Horticultural Sciences,
October 27-29, 2014, (HICC), Hyderabad, India




Pesticides:

[Fungicides/Insecticides/Herbicides]

» Very often all efforts to get higher productivity
gets jeopardized due to pest invasion

oIt is then only input, which offer respite during
disease/pest outbreak.

» Recent generation or 4G fungicides, besides
being effective have least impact on bio-diversity

« Improve crop yield & quality

eSuccess depends upon Right choice & timely
application, host susceptibility, disease severity




IN PLANT DISEASE CONTROL "~

FUNGICIDES

[Epiphytotics /Food scarcity — Development of fungicides]

e Sulphur, Bordeaux Mix, Cu oxychloride, Cu hydroxide,
e Dithiocarbamates

e Captan, captafol, dinocap

e Carboxin, oxycarboxin, carbendazim, benomyl

* Edifenphos, IBP, tolcophos methyl

e Pheny
* Tr1azo!
e Phenyl

amides ; Alkylphosphonate
es; Melanin Biosynthesis Inhibitors; PSIs

pyrroles & Strobilurins/STAR fungicides




[Recent Generation Fungicides |

» Phenyl amides- Acyl alanines: Effective against Downy
mildews; Weakness: Resistance development

» Alkyl Phosphonates : fosetyl-Al — rare example of phloem-
mobile product- H3PO4, which readily produced in aqueous
solution, Highly effective against Phytophthoras

» DMI/SBI/Triazole: Effective against wide range of
pathogens- smut, bunt, powdery mildew etc
» MBIs: tricyclazole, pyroquilon — highly effective blasticide

» PSls: Kasugamycin, Blasticidine-s — Rice blasticides;
Streptomycin, oxytetracycline — Antibacterial antibiotic

3 International Conference of Agriculture & Horticulture Sciences,
HICC, Hyderabad, India, October 27-29, 2014




Recent Generation Fungicides-li _
The Novel Fungicides

» Qol /STAR Fungicides: Novel mode of action, unique mobility
In plants and control wide range of pathogens (azoxystrobin,
dimoxystrobin, enestrobin,fluoxastrobin, kresoxim methyl,
metominostrobin, orysastrobin, picostrobin, pyraoxystrobin,
pyraclostrobin trifloxystrobin, pyrametastrobin); Non

Cirahih A f Ta h ) 1y
OLIUUIIUIIII \IClIIIU}\ClUUIIU, 1chHallnJyulic, pyylivoilivalv) — 11yl

Risk Fungicides

* Qil Fungicides: Cyano-imidazole (Cyazofamid) Novel mode
of action — Highly effective against Oomycetes — Resistance
Risk unknown (M to H)

» Phenyl pyrolles: Fenpiclonil, fludioxonil — Broad disease

spectrum but inactive against phycomycete fungi. Believed to
cause several changes in metabolism




Modern Fungicide - Incredible

Affordable, More effective

Safer & Eco-friendly
Control easier than before with safer fungicides

- Loose Smut,
- Downy- and Powdery mildews,

- Rice Blast, Late Blight etc., and many more

3'd International Conference of Agriculture & Horticulture Sciences,
HICC, Hyderabad, India, October 27-29, 2014
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Environmentalist’s vision
on pesticides
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¥ SILENT
" SPRING

Rachel
carson

Rachel Carson (1962) “Silent Spring”. Houghton Miffin,
Boston, USA

Miss Rachel Carson — A Biologist &
Nature lover turned journalist




¢ Global awareness on Environmental Protection (EP)

® The book brought 14000 scientists, lawyers and
employees to fight for EP, which even Carson has also
not anticipated

® President Nixon formed Cabinet level committee 1n
May 1969 to assess impact of Silent Spring

® Led to birth of EPA on December 2, 1970 — extended
shadow of Carson with no exaggeration

* Later in 80s tall today people realized her concern
which led to adoption of IPM, organic farming etc




What others speak on pesticides

*SINCE SILENT SPRING

By Graham, F Jr ((1970), Houghton Miffin, Boston, USA

- SILENT SPRING REVISITED
By Conar Mark Jameson;American Chemical Society (1987)

Both support Rachel Carson in minimizing pesticide usage by
adoption of IPM and encouraging use of natural resources




notion 1s misconcelved

nt hazard following guidelines provi '

Insecticide Board 2) SAUs 3)
s 4) EPA, 5) PAN International a
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Can pesticide be kept at bay?

® No, “Pesticides are Necessary Evil in Plant Protection”,

they can not be avoided, but need to be used
sensibly & judiciously

® Make Central Insecticide Act more stringent

® Pest control advisors to render right guidance

keeping in view humanity, environment and
mother earth

® Sensitize users, educate pest control advisors




_ d Preventmg Hazards.- |

-grated Pest Management (IPM) — ,.
olistic approach )

1otechnology: Use of GM crops — Bt
otton; Bt food?

Janic farming: producing food
ut using chemicals
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Integrated Pest Management
(holistic approach)

Xsgrowth.com

» Shed over-dependence on pesticides
» |PM concept first proposed by Stern et al (1959)

“A suitable blend of pest suppression technique involving
resistant varieties, cultural practices, biocontrol agents, and
simuitaneously cutting down pesticide appreciably —
socioeconomically acceptable & ecologically sound”

» Caught global attention after UNCED conference (1992) and

widely practiced
¢ In India ICAR, SAUs, NIPHM laying special emphasis

» Member states in EU committed to IPM adoption completely by
January 1, 2014




Integrated Pest Management

Bajwa,WI & M. Kogan, 2002 Compendium of IPM
definitions (CID), OSU, USA

“Integrated control is a pest management system that
in the context of the associated environment and the
population dynamics of the pest species, utilizes all
suitable techniques and methods in as compatible a
manner as possible and maintains the pest populations
at levels below those causing economic injury.” — FAO,

1967




Farmers plight!

when his crop fails
due to lack of timely

adoption of right
recommendation

- Plant health clinic
Farmer rejoice by helps grower by
bumper harvest, providing correct
boosting food and timely advice
security & and corrective
livelihood measures




Global Scenario
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._&  of Plant Health Clinics & Their Modus Operandi "

Have physical identity & operate at permanent location

JUSA, CANADA, UK : Operating in State varsities/State
Department Agriculture

JINDIA :Operating under

» State Ag universities/ ATIC/KVKs/

» National Horticulture Mission, Dept of Agr, Govt of India
> for operation of PHC at public & private sector

~ NABARD

» Traditional university like Mysore University




Global Scenario of PHCs &
their Modus Operandi-ll

[Lacking physical identity, operating under CABI's GPC Program (Now Plantwise since 2010)]

Operate as Community-based, Walk-in-Clinic/mobile clinic at
public/market places

Operate in 31 countries

6 (Nicaragua, Honduras, Barbados, Grenada, Trinidad
&Tobago, Surinam) in in Caribbean & Central America

3 (Bolivia, Peru, Brazil) in Central America.

12 (DR Congo, Kenya, Rwanda, Sierra Leone, Tanzania,
Uganda, Ghana, Ethiopia, Malawi, Mali, Zambia,
Mozambique) in Africa.

(Pakistan & Afghanistan) in C&W Asia

(Bangladesh, India, Nepal, Sri Lanka) in South Asia,
(China) in East Asia,

(Cambodia, Vietnam & Thailand) in SE Asia

3" International Conference on Agriculture and Horticultural Sciences,

October 27-29, 2014, HICC, Hyderabad, India
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Plant Health Clinic (PHC)

Transforming Plant Health Care System

Xsgrowth.com

Physical Infrastructure

» Building Having reception counter with overhead running
electronic scroll, library, Exhibition hall with blow-ups and
exhibits of plant pests, agro-pharmacy, café & toilet

» Common hall with cubicles for diagnosticians

» World class lab with microscope with monitor attachment,
Laminar- Flow, ELISA, LFD, PCR, Digital Camera,
Computer, Colored Compendia

» Communication/ ICT facilities

Human resource
» Pathologist, Entomologist, Agronomist & Edaphologist




PLANT HEALTH CLINIC

Plant clinic/Plant diseases clinic/Plant healthcare
Plant diagnostic clinic - Relevance & Role

» Major role:
» Diagnostic & Advisory to mitigate losses
Other roles:

» Training & education to farmers on field diagnosis of pests , GAP,
INM / IPM / Pesticides

» Training on management of pesticide resistance
» Training & education to produce fleet of Plant Doctors

» Gathering pest scenario input from Extension staff suggesting
strategies for pest control, keeping vigil on bioterrorism

» Issuing pest alerts-print / radio/ TV/ SMS/E-mail
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3 Plant Health Clinic (PHC): Extended Roles

» Plant Health Camps on campus and elsewhere
1. Diagnosis & remedies, 2. Stress on IPM, 3. Safe use of pesticides,

» Clinic on wheels, clinic online, tele-clinic
» |ssuing pest alerts/notifying exotic pests

» Strengthening communication deploying ICT, toll-free
telephony, print and electronic tools

» Empowering farmers with knowledge and easy access
» Strengthening farmers linkage with development agencies,

3" International Conference on Agriculture & Horticultural Sciences,
Oct 27-29, 2014, Hyderabad, India
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» A novel paradigm, to provide timely and accurate
diagnosis of pests/diseases/disorders

» Listen, record, any treatment by grower- diagnose
visually, if possible, or else go for lab testing

a AAdviienrv
© M\UVISUIy

» Render Prescription/remedial measure through
pesticides for immediate relief or Integrated approach

» Plant doctors play similar role as physicians in the
hospital

3" International Conference on Agriculture and Horticultural Sciences,
October 27-29, 2014, HICC, Hyderabad, India




PLANT HEALTH CLINIC

Department of plant Pathology,
CCS Haryana Agricultural university, Hisar, India

PHC/ Prescription: 353 Dated: 11/02/14987

Farmer's name & address: Mr Ramv Nuwwns, Chwrakiw Dadry, Blhuwane

Crop history, problem and action taken by the famer: Wheat Cv- WH-147,
Foliage withv grey/lead colowred striation of smut sory, matured
ones shedding black soot

Diagnosis: Flag smut (Urocystis agropyri)
RX

. No corrective measwre af Hus stage.

2. Gently wproot infected plants, place in paper bog and burn
For futwre guidance:

3.Follow crop rototion by anvotding wireat next season.

4.Sow- seed treated withv coarbogrin or tehbuconzole

(also control seed-borne uinfection of loose smut & Karnal bunt)
5. Avoud sowing uwn lyght soll

POISOR Pesticides are hazardous, use only if advised. Better adopt IPM-affordable, safe to man & environment

3 International Conference on Agriculture and Horticultural Sciences, Oct 27-29, 2014, Hyderabad, India
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Need for Organized Clinic or Polyclinic &2
Integrated approach in diagnosis and treatment of plant ailments

® Plant clinics modeled on human clinic to offer
diagnosis and prescription of all ailments:

PLANT CLINIC

® rndnerugdmu. pdrdeIEb
» Insect-pests Weed , e
» Chemical injury / Pesticide toxicity Mineral def|C|ency

» Chill, Frost, Sun scald, & other environmental injury

® Creation of organised Plant Clinic will not only serve
the farmers but elevate the image of practitioners

3" International Conference on Agriculture and Horticultural Sciences,
October 27-29, 2014, HICC, Hyderabad, India
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et OQutlook of Model Plant Clinic/Hospital

» Centrally located in urban and rural areas, easily
accessible, growers’-friendly

» Name of the clinic in English/Regional language with
green cross

LA ;

b :
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HYDERABAD PLANT HEALTH CLINIC

[Plant hospital in the service of farmers]

Visit for free diagnostic and advisory services on plant ailments

All days except Sunday from 9 AM to 5 PM
Visit with plant sample
° 3" International Conference on Agriculture and Horticultural Sciences,

° October 27-29, 2014, HICC, Hyderabad, India




Success Parameters

Availability of Diagnosticians / Plant Doctors

Diagnostic Skills

Trained personnel

| D o’ od aniITINnMmMaoanto
l\C‘.lUll Cu C\l“ll)lllCllLD

Reference books / bulletins
CD ROM'’s on diseases & other pests

Decision making in recommendation

Right Kkind of prescription with clarity
Ad- hoc / need-based recommendation




Control wheat diseases through seed-
and soil-treatment

Wheat crop suffers from a rumber of seed-and soil-borme diseases which Can be controlied by

e Die o at the time of sowing.  Their control s however  Affcult ance
they have aooeared in the fieid.

Loose Smut

Loose smut. locaily known a3 Lanclva, Kungd Cawws or fangiss’ i a intemally ssed borme
disease caused by & fungus. Ussiago trbicd  Seeds harbouring the fungus inside with no apparent

when sown prod thed ear heads (Fig 1) It can however. be controlled effactively by
the seed with Vitavax or Savistin or Benlate & 2 gmyig seec Delore sowing  Cartified soed
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DISEASE

PLANT WARNING

PATHOLOGY
COURIER

e p— T — BLAST COULD BE DISASTROUS TO BASMATI RICE

While Basmat rice has been quite rem s to farmers, § 2

l_’-_m hﬂmmm'“l“m bas posed & sericus threat to lhs;.;\'s; us \-;» e
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losses during 1986 and o 3 lesser
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¢ R Couid prowe disastrous o
imdigescus and Pakistas: Basmati The discass Bas just made s appearsace
on ieaves of these wvametics at certain Paces i Naroal, Kurelshotrs and
Ambaia because of prevashng high dumiday and low o ht empciatures.
— e
The discase is charactersed by production of spindie shaped spots
with purpiish margin on the leaves (Fig. 1. Although ws imicasuy is low
at the moment, yot, it may assume sericus proporticns, o the Babt tempers
ture remains arcuad N°C or ranges bdetween 20 and 26°C with RH %% or
more for & week. I folar infectioa is not checked immediately, brows-binck

Fig. 1 2 Load biast

nag may appear at the base of car

beads causing ‘meck bast® (Fig. 2) N : < \

Tesulting im baiffiled or chaffed grains 1 4 ___\",. oy e o
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Iz order to coatrol e dissase
it is desirable to chock foliar infection
by spraying Basmati crop immediately
with 500625 ml  Hinosam or S00-625g
carbendazim (Bavistin) difwted in %00
623 bares water/ba. For preventing neck
Nast, spraying with any of the above
fuagicides may be underiaken ooce at
Padicic emcrgence and again after a
week,




Visitors Record & Problems

Date Visitors name Crop/Problem Recommendation Referredto Follow -up
& address

rnational Conference on Agriculture and Horticult
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Clinic on Wheels —

Mobile Plant Clinic to criss cross in the villages
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**Unique service to farmers during disease outbreak
** A service to community and region by offering

on the spot advice and creating mass awareness

** Educating people of the area facing the

problem through mass media

a) Print media- pamphlets, handbills etc.

b) Electronic media — films, slides etc

¢) Public address system

d) d) SMSs




Online Plant Health Clinic

» Strengthen online diagnostic and éﬂ;’”

advisory role \i\A ﬁ(/ﬁ]

» A good tool to urbanites having internet

» |f the problem appears ticklish, ask the
person to visit the clinic, rather than
giving vague solution.

3" International Conference on Agriculture and Horticultural Sciences,
October 27-29, 2014, HICC, Hyderabad, India




Future Strategies

» Diversify plant clinics, take it to grass root level, by
creating at subdivision level

» Let this conference show the roads for others to follow
and witness boom of plant clinics in the country

» Creation of well organized clinic on the analogy of human
clinics, providing free services, will be true gifts to
growers,

» Revolutionize plant health care and practitioners will
command same respect as physicians in the society by
virtue of their uncompromising services
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Humble Submission

1. Bank upon Plant Clinic for Diagnostic&
Advisory support to reduce losses,
Increase productivity and boost Food
Security

2. Empower farmers with Knowledge

3. May your efforts strengthen Food Security
and no one 1s deprived of Food

Thanks Audience

3rd International Conference on Agricultural & Horticultural Sciences,
October 27-29, 2014, Hyderabad International Convention Centre, Hyderabad, India




