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what is CABI?

CABI is a not-for-profit science-based development and
information organization
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what does CABI do?

CABI addresses issues of global concern such as food
security, through science, information and
communication
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what are CABI/I’s activities?

international development and research
publishing
microbial services
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Global reach We have 480+ staff across 21 locations worldwide
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Identical plants planted at the same time growing in synchrony...... recipe for djséfster

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL @YDl plantwise |



CROP ROTATION
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Resistant varieties

Crop rotation
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@ Once the epiphytotic* has taken off, what is going to stop it? -

*Epiphytotic = epidemic but for plants
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g WHEN CONSIDERING CROPS WHAT DOES AMR MEAN?

Most crop pathogens are fungal. Fungicide resistance has to be included as
AMR

For many years resistance of plant pathogens to crop based fungicides was
considered unrelated to medicine or veterinarian science

Time are changing and these various disciplines cannot be considered
separate any longer.
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g CHEMICAL CONTROL

Growth after Protectants create a thin skin
spraying is of fungicidal material over
unprotected the plant

But you cannot spray what
isn’t there

=
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@ CONTACT FUNGICIDES

The fungicidal skin must
remain for the plant to be
protected
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@ SYSTEMIC FUNGICIDES

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

Systemic chemicals enter
the plant and cannot be
washed off

Movement is upwards and
new growth is protected to
some extent

Foliar sprays are not
effective on diseases
affecting roots

A good spray programme will
combine a contact with a
systemic fungicide
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Spore lands on
the leaf

’s penetrates Fungus grows Symptoms appear
the leaf inside the leaf on the leaf

Contact fungicidez
effective during thiz
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g REASONS FOR FUNGICIDE FAILURE

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

Washed off
Degraded by sunlight
Wrong chemical applied

Pest or disease is
resistant

Did not adhere when
applied

Did not get complete
coverage

Counterfeit product

Wrong dilution*
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g REASONS FOR FUNGICIDE FAILURE

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

Unlike medicines plant
disease control is mostly
done by unskilled people

Chemicals are put on by
untrained people

Repeated use of same
chemical group

Reduced dose

Increasing the dose to
overcome resistance
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A: Nucleic Acids Metabolism g

FRAC Classification of Fungicides

Fungal control agents by cross resistance pattern and mode of action 2022 (www.frac.info)

FRAC
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C: Respiration
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Mode of Action of Fungicides

FRAC dassification on mode of action 2011 (www.fraCinfo)
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They interfere with
the biochemistry of
respiration
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Mode of Action of Fungicides

FRAC dassification on mode of action 2011 (www.fracinfo)
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M2 P-05 INTRODUCTION TO CHEMICAL CONTROL

G1: Sterol Biosynthesis Inhibitor (SBI) class I: DMI fungicides
>C14 demethylase (erg11/cyp5

3 D hylation_Inhibitors (=DMI fungic

plperazines

—
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CJ
v e

pyridines m'.mne"

pyrimidines cames

Imidazoles
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FUNGICIDE RESISTANCE IN PLANT PATHOGENS

Resistance risk Number of fungicide groups = Number of Worldwide sales
classification (FRAC code list) fungicides (USS$x1000)°

FRAG guidance

High 4 30 4041 Fungicide resistance management (soft fruit 2022)

High to medium < < 836
- , Fungicide resistance management (cereals 2021)
viegium

Medium to low Fungicide resistance management (cereals and the use of multisites 2020)
Low

Not known

Others (bactericides,
etc.)

Fungicide resistance management (oilseed rape 2017)

Tota Fungicide resistance management (apple and pear pathogens 2015)

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL @b) CABI J=ll=131 "I ET= l



AND CODE

BIOLOGICAL GROUH

CHEMICALOR | COMMON NANE

G1

C14- demethylase
n sterol
biosynthess
(erg11/cyp51)

piperazines

trforine

pyridnes

pyrifenox
pyrsoxEzole

pynmidines

fenanmal
nuarimol

DMI-fungicides
(DeMethylaton
Inhibiors)

(S8!:Classl)

imidazokes

There are big diferancesin
the activity spectra of DMI
fungiddes.

imazall
oxpoconazole
pefurazoate
prochioraz

triflumizole Resistance s known in variou

tnazolnthiones

fungalspecies. Several
resistanca mechanisms are
known ind. target ste
mutations in cyp51 (erg 11)
gen=, e.9. V136A, Y137F,
A379G, 381V, cyp51
promotor; ABC yarsponams
and others.

azaconazole
bitertanal
bromuconazole
cyproconazoke
difenoconazoke
diniconazole
epoxconazoke
etaconazole
fenbuconazole |
foquinonazde | CoC ) ance B prossn
ﬂf"'?g‘fﬂ: between DMI fungicides activ
hexaconazoke against the same fungus.
N e
m:;f_::;w DMI fungicdes are Sterol
mefentriluconazole | S0SMess Inhibitors (SBIs)
metoonazole but show no cross resistance
myciobusant to other SBI classes.
panconazoke
propiconazole
sSmeconazole
tebuconazole
tetraconazole
triadimefon
triadimenci
triiconazole
prothioconazale

Medium risk.

See FRAC SBI Guiddines
for resistance managemenl
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G2

AM-reductase
and
AE—A7
isomerase
n sterol
biosynthess
(arg24, erg2)

amines
{‘morpholines”)

(SBI: Classll)

morpholines

adimorph
dodemorph
fenpropimorph
tridemaorph

Uecreasec senstmty for
powdery midews.
Crossresistance within the
group ganerally found but no

piparidines

fenpropidin Yo ofer
prop S8l dlasses.

piperalin

sproketalammes

Lowto mediumrisk.
See FRAC SBI Guiddines
for resistance manaoemen

sproxaming

TARGET SITE
AND CODE

GROUP NAMEL CHEMICALOR
I

OLOGICAL GROUR

COMMON NAME

COMMENTS

G3

3-keto reductase
C4- de-methylation
(erg27)

KRl fungiodes

(KetoReductase

Inhibtors)

(SBI: Class Ilf)

hydraxyandides

fenhexamid Low to medium risk

Resstance management

amno-pyrazonone

fenpyrazamine Facuia

17

G4

pqualene-epaxdass
n sterol
biosynthess

(SBldass V)

thiocarbamates

Resstance not known,

pyributicarb fungicidal and herbicidal

E'JMT‘

alylamines

nafifine

N Medical fungiod .
terbinafine vedcallungoaes oy

(erg1)

2022

FRAC Code List
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B: Cytoskeleton and motor protein

MBC -
B1 fungicides
fubuin (Methyl

polymerization ~[{Benzimidazole
Carbamates)

benzimidazoles

benomyl
carbendazim
fuberidazole
thiabendazole

thiophanates

thiophanate-meth

thiophanate

Resistance common in many
fungal species. Severaltarget
ste mutations, mostly
E198AIGK, F200Y in B-tubuin
gene.

Positive cross resistance
between the group members.
Negative cross resistance to
N-phenyl carbamates.
High risk.

See FRAC Benzimidazole
Guidelinesfor resistance

B2

fubuin
polymerization

N-phenyl
carbamates

N-phenyl
carbamates

diethofencarb

Resistance known. Target site
mutation E198K. Negative crosyl
resistance fo benzimidazoles.
High risk.
Resistance management

required

B3 benzamides

toluamides

zoxamide

fubuin
polymerization

thiazole
carboxamide

ethylamino-thiazole-
carboxamide

ethaboxam

Low to medium risk.
Resistance management
required.

B4
cell division
(unknown site)

phenylureas

phenylureas

pencycuron

Resistance not known.

BS
delocalisation of
specirn-like
proteins

benzamides

pyridinyimethyl-
benzamides

fluopicolide
fluopimomide

B6

cyanoacrylates

aminocyanoacrylates

phenamacril

cin/myosin/fimbriny
function

aryl-phenyk
ketones

benzophenone

metrafenone

benzoylpyridine

pyriofenone

Resistant solates detected in
grapevine downy mildew.
Medium risk.
Resistance management
required

Wi FUSarum
graminearum. Target site
mutations in the gene coding for
myosin-5found in lab studies.
Medium to high risk.
Resistance management
required.

Less sensitve isolates detected
n powdery midews
(Blumeria and Sphaeratheca)
Medium risk.
Resistance management
required.

Redassffied from U8in 2018

B7

fubulin dynamics
modulator

pyridazine

pyridachlometyl

High risk.
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TABLE TO AVOID FUNGAL RESISTANCE

Oomycetes; Water moulds
Phytopthora/ Pythium, Damping off,
Downy Mildew, White rusts

Ascomycetes;Fungi - i ]
Many leaf diseases (e.g. Anthracnose, Alternaria blights, ool Fl_'mgl .
X - Rusts, Smuts, Bunts, Rhizoctonia
Fusarium, Cercospora, Powdery mildew, Scabs,...)

Seed/ planting Metalaxyl-M’ udioxonil' Thiram Silthiofam Fluepyram
material Thiram Cymoxanil z >nazole Bacillus amyioliquefaciens

< € Dithianon, Fen
Metalaxyl-M* 2na Beoscalid?' Chiorothalonil *
- ) v v Folpet Cyprodinil®
Fruit crop leaf] cymoxanil’ y! Folpet Cypredini
diseases

Fluopicolide

Copper Chlorothalonil
Metalaxyl-M' Cymoxanil! ~=O0pper  LTron haion

Fo I-Al Fluazinam - aaie N Boscalid'
1A .
Vegetable leaf ! 2 Boscalid' ropimorph

diseases Fluopyram Folpet Te conazole

ridemorph Tel

Chlorothalonil

As there are very few water moulds that
attack cereal crops (Maize Sorghum

Chiorothalonil. P

Sugarcane are excpetions) There are very t ons : - 14 -
Cgreal leaf little data on which chemicals should be used Chlorothalonil Boscalid ilazo
diseases but where legal many of the above would I —

control the disease Quinoxyfen® Boscalid'

Bromucona

Bixafen
_ Fenpropimorph”™ Fluopyram
Fenpropimorph

Tridemorg

The chemicals in this column are specialists used
aganst watermoulds. They are frequently blended ) ) ) azol Chiorothalonil Epoxiconazole'
B with the more general fungicides E C E € hazole .
Fruit /Ear ; Cyproconazole! Pydiflumetofen
= el fois s = rbendazim* Teb 2 Chlorothalonil P Y .
diseases Chiorothalonil Zineb ; Tebuconazole
These have limited activity against watermoulds Thiophanate Fluxapyroxad Flu Bacillus subtilis
but are active against fungal diseases

Prothioconazole’ Flutriafol'

Chemicals are coloured according to their mode of action. Repeated use of the same chemical or same
mode of action will lead to resistan Use of mixtures of fungicides groups (colours) and regularly
changing between modes of action (colours) will prevent this

For the fungi mperfecti follow guidelines for Ascomycetes. Copper containing pr ts are the only chemical ones
approved by Plantwise as treatment for bactenal diseases. Biocontrol agents in (developement of resistance to
biocontrol agents is unlikely).

& oulside inhiators

Bold indicates systemic activity. First letter Underlining indicates muiltisite activity, [* Indicates possibility of ! Indicates r

esistance has been ftalic are fungicidial microorganisms
bold indicates limited systemic activity resistance unlikely resistance recorded and not chemicals
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g HOW DOES FUNGICIDE USE IN CROPS AFFECT MEDICINE?

...

Global warming is responsible for

raising the ambient climate Rural environment
temperatures, which selects fungal

clades that can reproduce at avian and

mammakan basal temperatures

C.auris was not known as
a pathogen prior to 2009

. f 4 Thermotolerant C. auris may have 2 4
Burst onto the scene in PR | entreine: e e L) s
mUItiple |Ocati0nS in the ) 7 — _ . birds are in constant contact - | \ o Rural environment activities
last 10 years or so. VA A T PRI T parogens such as C. urs

(e.g., farming) provide the
opportunity for interspecies

There has been no
selection for fungicide
resistance yet it has

Hospital

arisen multiple times : : V) o T

Candida auns previously existed as a - —{'(], 7 /////‘

plant saprophyte that gained - T . -
acrOSS the g IObe fU I Iy : Y jthermotolerance and salinity tolerance . "

as a result of the effects of climate e Human migration towards urban areas

10 1 - r Y tually led C to health
fu ng ICI d e reSISta nt \ change on the wetland ecosystem w Z:s:;naménls &unis into health care
br

sual Art © 2019 The Universay of Texas MD Anderson Cancer Center

FIG 2 Proposed scheme for the emergence of C. auris
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Pseudomonas syringae

Ralstonia solanacearum

Xanthomonas campesiris

Erwinia amylovora

Dickeya solani

Pectobacterium cartovorum & atrosepticum
Clavibacter michagensis

Agrobacterium (Radiobacter) tumefaciens
Xylella fastidiosa
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Pseudomonas syringae
Ralstonia solanacearum
Xanthomonas campestris
Erwinia amylovora

Dickeya solani
Pectobacterium cartovorum
Clavibacter michagensis
Agrobacterium (Radiobacter)
Xylella fastidiosa
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Pseudomonas syringae pv.
Pseudomonas syringae pv.
Pseudomonas syringae pv.
Pseudomonas syringae pv.
Pseudomonas syringae pv.
Pseudomonas syringae pv.

aceris maple.

actinidiae kiwifruit
aesculi horse chestnut.
aptata beets.
atrofaciens wheat.
dysoxylis kohekohe tree.

Pseudomonas syringae pv. japonica barley

Pseudomonas syringae pv.
Pseudomonas syringae pv. panici Panicum species.
Pseudomonas syringae pv. papulans crabapple
Pseudomonas syringae pv. phaseolicola bean
Pseudomonas syringae pv. pisi peas.

Pseudomonas syringae pv.

bean

lapsa wheat.

syringae, plums and

@YD plantwise |






Why are small holder farmers not more
productive?

What is lacking ? What is needed?

More research?
More equipment?

How much more equipment and what kind of
research?
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PLANT HEALTH CLINIC

(ZAHANATI YA MIMEA)
NAKURU NORTH DISTRICT _
8 BAHATI i

bl h ) \‘n
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g CABI AND PLANTWISE
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Alelebnler TN A A

Send SMS to farmer ﬂplcn’r

= o |
CABI AND PLANTWISE § Summary ‘ To send an SMS of the
- : = recommendation to the
W farmer, select the language
';“A(._:«" - b I you want the SMS to be sent

.y - e in and check this in the
. preview

If a phone number was
recorded earlier in the form,
this will appear here. This
number can be edited.

Touch Send SMS

RECOMMENDATIONS FOR MANAGEMENT

D Monitor problem D Cultural D Bologal D Fungicides D nsecticikdes D Acoricides D Nematicides D Herbicides

D Host resistance

TYPE OF ORGANISM: BIOTIC

D Fungi D Bacteria D Insect/Mite

DIAGNOSIS (start a new sheet foi
Pest/disease/weed

FOLLOW Up Smplesent to lab Factshoot gven Field visit arranged

B activimes: O [ we Ow O Ow O H”l”l I”””I”Im =]
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@ CABI AND PLANTWISE

Farmer visits Plant doctor consults
plant clinic Knowledge Bank

m e

POMS Plantwise online management
system restricted access

P
il

Plant doctor provides Knowledge Bank POMS supports Anonymised reports

management advice helps diagnosis Knowledge bank and consultation
documents for
National
governments

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL
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@ CABI AND PLANTWISE

79% of farmers reported 70% of farmers reported
yield increases aft.er S their income increased
visiting a plant clinic after visiting a plant clinic
Over half of plant clinic g 25% of Plantwise
prescriptions recommend = v plant doctors

non-chemical inputs “ worldwide are female

Plantwise has linked
with 70 private sector
organisations

All Plantwise countries
contribute funds and/or
staff time towards activities

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL @b) CABI =113} "I ET=



Countries in which Plantwise is operational

O
European Region

Afghanistan
Pakistan

o Eastern

~ Mediterranean * Western
Qp of the SEER NN  Rgglon South-East  Pacific
Ameritgs ? A ‘Reg!o_n  ead il Asia Region ' Regidn
Barbados ‘ ‘“’ Burkina Faso A 4 Bangladesh
Bolivia % Congo b India
Brazil Democratic s W Myanmar
Costa Rica Republic =y 4 Nepal
Grenada Ethiopia B Sri Lanka
Honduras Ghana Thailand
Jamaica ;e:lya_
Nicaragua alawi
Peru ° Mozambique
Trinidad and R.wanda
Tobago Sierra Leone
Tanzania
Uganda

Zambia
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Cambodia
Vietnam
China*




] B Q R S T u v W ® Y Z Al AB AC
Crop Sample Development Year First Area Planted Percent Of Problem
A j 3 ; acted Noticed Planted Unit Crop Affected  Symptoms Distribution Description Of Problem Type Diagnosis

"2100 m2 5% Streak Localised Trén ngon |3 v mép 13 bi bizn v3ng d&n ndu chay doc q3 Bacterium BINHBACLA
Mosaic Scattered Manchas en las hojas Bacterium;Fung MARNCHAS CAUSADAS F
§ s Scattered HOJAS COMN EL BORDE TERIDO O QUEMADO Y CC Bacterium BACTERIOSIS
0.25 Acres 25% Drjing;Insect seen;Yellc Scattered Defoliation of the leaf along with scraping of chlorophy Insect LEAF ROLLER
"2 Acres <26% Drying;Stunted Even Marginal scorchingPoor growth Bacterium BACTERIAL LEAF BELIGH
"2017 1 Acres "25% Druina:Yellow Scattered Leaf tip druina with vellowina of the marains noticed.  Bacterium BACTERIAL LEAF BLIGH
Dua CHUOT CUCUMBER Dua lai Yes Seedling Stemishc . . . BENH HEO XANH DO VI k
Lua Rice Bacthom so Yes Fruiting Leaves C BENHBAC LA DOM SOC
Hot Pepper Hot Pepper Yes Fruitiqrair Data IS held Secu rely by ABI bUt IS Owned by the Cou ntrles BACTERIAL SOFT ROT
RICE RICE Mo Leaves BACTERIAL LEAF STRE!
TOMATOES TOMATO Yes Flowering Leaves BACTERIAL WILT
COTTON COTTON CottonBt  Unknown PHYSIOLOGICAL DISORL
REPOLLO cabbage CORANZOC No Seedling Leaves PULGUILLA
PADDY Rlce ADT 43 Yes Intermediate Leaves — - R ——ee e e s T T g e T S R 1 i SKIPPER
RICE RICE MNo Leaves Yellow Scattered The rice leaf occuring wavy line at the marqgin of rice lea Bacterium BACTRIAL LEAF BLIGHT
RICE RICE Mo Leaves Drying Localised;Scattere The leaf dries up with white lesions and the leaf blade h: Bacterium BACTERIAL LEAF BLIGH
RICE RICE Yes Leaves Surface growth Localised leaf yellowing from top to bottom Bacterium BACTERIAL BLIGHT
BANANA BANANA MOMNTHAN Yes Fruiting Leavesy" * - Trnen g : ne oo S - oo e e T FUSARIUM WILT
PADDY Rlce BPT 5204  Yes Intermediate Leaves . o . BACTERIAL LEAF BLIGH
Crieus FuT LOCAL__{ves Eruking_ Enitiocsk The data was analysed for those records nami ng antibiotics or the CIFUSCAMER
ce es ntermediate eaves
PADDY Flce ADT46 Yes Intermediate Leaves tra d enames th e reof LEAF SPOT
RICE RICE Mo Leaves BACTERIAL LEAF BLIGH
LuA Rice Yes Seed B?NHHOA CUC
CHICKPEAS CHICKPEAS Unknown BORER
DUALE Melon Yes Leaves Drying;Yellow Scattered Trén 13 co wét binh mau vang nhat, 13 cd dam khd, bi rac Funqus SUONG Mal
FPADDY Rlce BPT5204 VYes Intermediate Leaves "2015 5 Acres "25% Bore holes;Drying;Yellc Scattered Leaf tip drying and yellowing of marqgin with white patche Insect THRIPS
CAULIFLOWER  CAULIFLOWER MNon Yes Intermediate Leaves;Stemishoot 2015 "100 m2 Unknown Rots roting base on stemwhite drying on leaf edge Bacterium;Funq BACTERIAL STALKROT
TOMATE TOMATO Unknown Leaves § § Drying Scattered PUNTUACIONES NECROTICAS ¥ AMARILLENTAS Bacterium BACTERIOSIS
CHICKPEAS CHICKPEAS Mo 2015 6.00 Acres Unknown INSECTS INSECTS
PADDY Rlce POMNMNI Yes Intermediate Leaves :2016 :1 Acres < 25% Drjing;lnsect seen;Yellc Localised Leaf tip drying, white patches with elongate brown colot Funqus PADDY BLAST
rPaDDY Rlce A0T 43 Yes Intermediate Leaves 2ma 2 Anras 2Rv Rnore halesChawed Mn Seatterad Central cshant druina with Yallawinn af leaf In=ant INTERMODE BORER
e, o e Intermediate Loy @ Antibiotics” does not include all antimicrobials T 1T R
[}
PADDY Rlce BPT 5204  Yes Intermediate Leaves BACTERIAL LEAF BELIGH
CITRUS CITRUS Unknown ec BACTERIA
RICE RICE KD 18 MNo Fruiting 2014 "400.00 m2 <26% Drying Scattered symptoms spread from leaf edges to leaf blades, and s Bacterium BACTERIAL BLIGHT
PADDY Rlce BPT 5204  Yes Intermediate Leaves "2015 "2 Acres "25% Drjing;lnsect seen;Stur Scattered ‘Yellowing and drying with appearance of onion leaf noti Insect GALL MIDGE
PADDY Rlce CR 1009 Yes Intermediate Leaves "2017 "3 Acres "25% Chewed;Drying;Leaf spr Scattered Leaf tip drying ,yellowing of marqin is noticed. Bacterium BACTERIAL LEAF BLIGH
CHILLIES PIMENTON local Yes Intermediate Stemfshoot "2016 "500 m2 "25% Wilted Even leaves wilting Bacterium BACTERIAL WILTING
FPADDY Rlce Cos50 Yes Intermediate Leaves :2018 :2 Acres 'Unknown Drying;Yellow Scattered Yellowing with elongated brown colour spots on the lez Funqus FPADDY BLAST
PADDY Rlce ADT3? Yes Intermediate Leaves;whole plant 0 2 Acres 25% Drying;Yellow Even Marqinal drying of leavesPoor growth Bacterium BACTERIAL LEAF BELIGH
PADDY Rlce BPT 5204  Yes Intermediate Leaves "2016 "2 Acres <26% Druina:Yellow Scattered Leaf tip druina with vellowina of marain is noticed Bacterium BACTERIAL LEAF BLIGH
PADDY Rlce ADT 43 Yes Intermediate Leaves . . . . MITES
e — ADT4s_Jves memesze s |Jse on animals and countries with less than 10 records were omitted  Sacremaeareue
cam CITRUS Mo Fruitiqrair Ly . H L g H BENH LOET
PADDY Rice EPT5204  Yes Intermediate eaves  AS WaAas th e use Of d ISI nfe Cta ntS CI aimin g tO be a ntl b | Otl CS BACTERIAL LEAF ELIGH
TOMATE TOMATO Mo Twigfbran RALSTONIA
PADDY Rlce ADT 36 Yes Intermediate Leaves STEMBORER
PADDY Rlce BPT5204 VYes Seedling Leaves LEAF FOLDER
PUMPKINS PUMPKIN Mo ‘Whole pla BACTERIAL WILT
FPADDY Rlce ADT 39 Yes Intermediate Leaves PADDY BLAST
PADDY Rlce ADT 43 Yes Intermediate Leaves BACTERIAL LEAF BELIGH
DURAZNO Peach CRIOLLO Yes Fruiting Leaves;Stemishoot 2014 20,00 Plants <26% Even HOJAS CRESPAS TALLO ENRRULADOR, HOJAS C Insect;Mutrient d PULGOMN
PADDY Rlce ADT 43 Yes Intermediate Leaves "2018 "3 Acres "25% Chewed,Drjing;Insect s Scattered Central shoot drying with yellowing along with white pat: Insect STEM BORER
RICE RICE KD 18 Mo [Vature Leaves "2014 "360.00 m2 <26% Yellow Scattered symptoms spread from leaf edges to leaf blades, and s Bacterium BACTERIAL BLIGHT
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g CABI AND PLANTWISE
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Countries in which Plantwise is operational

O
European Region

Afghanistan 1
Pakistan

o Eastern

~ Mediterranean ° Western
Qp of the MU Rgaion South-East.  Pacific
Ameritgs ? A ‘Reg!o_n  ead il Asia Region ' Regidn
Barbados ‘ i BurkinaFaso | Bangladesh Cambodia
Bolivia ’ Congo by India Vietnam
Brazil Democratic s W Myanmar China*
Costa Rica Republic Nepal
Grenada Ethiopia g Sri Lanka 2
Honduras Ghana 2 Thailand
Jamaica ;e:lya_ 5
Nicaragua alawi
Peru ° Mozambique
Trinidad and E_Wandf
ierra Leone
T
obago Tanzania
3 Uganda
ambia
Zambi

0
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@ CABI AND PLANTWISE

Egropean Region '\ '.

Eastern ¢
© Mediterranean £ Wester ‘
Region of.the ; : Region South-East feciic
NG ic oS African Region ASiaf Region Regign

A
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z ANTIBIOTICS ON CROPS

16 brand names are included in the data but
this is a small fraction of those that are

available
Pac tri: Vi khuadn Antibiotics are often blended together
L& Muét Hat No, Khéng Lo Vi Khusn Oxonilic acid and/or copper is sometimes

included in the formulation

It is often stated that antibiotics are only used
on high value crops (such as top fruit) due
to the prohibitive cost; that could be an
explanation as to why there is zero use in
Africa
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~

Streptomycin Sulphate 3810-74-0

US $1-30 / Kilogram
1 Kilogram (Min. Order)

11YRS  Henan Kingway Che...

coRDOULITY

B Streptomycin sulfate

T2Y%SP

Agrochemical fungicide

15-20% SP 72%SP streptomycin

US $1-100 / Kilogram
25 Kilograms (Min. Order)

8YRS  Lianyungang Rely Intl...

£ 55.0%

pesticide Streptomycin sulfate

Streptomycin

Y
ALY
’..ﬁ
" xene

-

r e e
[
| [

|

il

180005 M4

W, MRS TEN, W
L AL AR, TR

Agriculture Streptomycin 72%
SP/90% TC(CAS:57-92-1)

US $1-50 / Kilogram
5 Kilograms (Min. Order)

16YRS  Jiangsu Guotai Inter..

sulfate 3810-74-0

Supply High Quality Streptomycin
Sulfate CAS 3810-74-0

US $10-36 / Kilogram
1 Kilogram (Min. Order)

1YR  Xi'an Tian Guangyuan...

£ 96.0%

Fungicide CAS No 3810-74-0
streptomycin sulphate 72%SP

US $1-34.31 / Kilogram
25 Kilograms (Min. Order)

6YRS  Shijiazhuang Awiner..

Vorifind VY > 86.0%

g
AWINER (O

Low price streptomycin sulfate,
fungicide streptomycin sulphate

HOT Agrochemical Fungicide

Streptomycin sulfate 72% SP Streptomycin sulfate 95%TC

3810-74-0 veterinary drugs

US $10-50 / Kilogram
1 Kilogram (Min. Order)

US $1-500 / Kilogram
1 Kilogram (Min. Order)

US $4-5/ Liter
1000 Liters (Min. Order)

US $10-55 / Kilogram
1 Kilogram (Min. Order)

US $35-45 / Kilogram
10 Kilograms (Min. Order)
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@YX plantwise |



‘. ¥ L

i b -
ELLETRY -
) 2% [ — R _
Pharmaceutical raw material 99% Pharmaceutical 99% Tetracycline ZNSN Veterinary medicine etracycline Antibiotic Wholesale bulk tetracy » powdel
purity bulk powder Tetracy * he Hcl/ 1 y antibiotics oxytetracycline injection Oxytetracycline Hcl GMP Factory T y e HCL/Tet
US $1-50 / Kilogram US $12.5-31.3 / Kilogram US $0.1-0.1 / Boxes US $1-100/ Kilogram US $1-50 / Kilogram
1 Kilogram (Min. Order) 1 Kilogram (Min. Order) 10 Boxes (Min. Order) 1 Kilogram (Min. Order) 1 Kilogram (Min. Order)
7YRS  Shanggiu Kangmeida B 2YRS  Xj'an Henrikang Biotech 2YRS  Henan Zhongsheng An 9YRS Vega Pharma Limited 6YRS  Xi'an Huisun Bio-Tech C
> 824% o NT% &> 75.8% Varifiec £ 92.9%
“Good seller” (1 “Carefully packed® (1
(-4 [+ @

Add to Compare

150 SGS
ndo ¥
99% Purity Best Price China 99% Te ne, cas 60-54-8 Factory supply top quality etracych CAS 60 tetra antibiotic//Doxycycline
FRACYCLINE HCL acycline with reasonable price 54-8 /bacteriostatic agent, Assay hyclate//cas no.24390-14-5
US $49-65 / Kilogram US $1-10/ Kilogram US $1-50 / Kilogram US $33-46 / Kilogram US $1-10/ Gram
1 Kilogram (Min. Order) 1000 Kilograms (Min. Order) 1 Kilogram (Min. Order) 1 Kilogram (Min. Order) 100 Grams (Min. Order)
4YRS  Xj'an Sonwu Biotech Co 6YRS  Labeyond Chemicals (D 4YRS  Xi'an Geekee Biotech Co 7YRS  Shanghai Ruizheng Che 6YRS  Wuhan Hengheda Phar
> 95.1% \ e 85.™% > 903% Varifis 2 92.4%
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Eastern Med South East Asia

DIAGNOSIS

x

Western Pacific America

1 Bacterium + other boxes

m Insect m Insect + other boxes m Mite m Nutrient def

m Nutrient def + other boxes m Virus ? m Virus + other boxes

Weeds + other boxes
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g WHAT IS THE DIAGNOSIS?

America South East Asia

“ Bacterial diagnosis +
‘ Non bacterial diagnosis
Fungus +

Eastern Mediterranean Western Pacific Insect and mite +

Nutrient deficiency +
‘ o Virus +
‘
. N Water mould +
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Antibiotics and crops

In some years in SE Asia nearly
10% of the recommendations on
rice contained an antibiotic

Typical dose of a typical product
1259g per Ha

Equates to11.25¢g of streptomycin
and 1.25¢g tetracycline per Ha

Over 75 million Ha of rice are
grown in SE Asia and the data

International Journal of Agricultural Extension

e would suggest that over 63
IS BUSINESS LINKAGE AFFECTING AGRICULTURAL ADVISORY SERVICES? to nnes of stre pto myc i N an d 7

T Zl ng, Stf T pf B y /an caminP g ‘Huifer gL \anwt“ M “

tonnes of tetracycline are used

Agriculrural .S‘Cien

2, epu
¢ Xing’'an Plant Protection Station, Ji 1 ‘an ¢ r\ Guilin P f cture, Guangxi Zhuang -
p on it each year

4 Sichuan Provincial Plant Protection Station, Wu H CSt t4 CN 610041(3 engdu, Sichuan province, People’s
Republic of Chin
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CHANGES IN LEGISLATION

— C & indianchemicalnews.com/chemical/govt-prohibits-use-of-tb-antibiotics-on-crop-11

¢’ = 2ChemCdnne
indian CHEMICAL News . S

Creatinga
Robust Ecosystem |2 0

Petrochemical Hydrogen Energyv InFocusv Exclusivev Digitization Policyv Eventsv

Home » Chemical » Govt. prohibits use of TB antibiotics on crop

—— Govt. prohibits use of TB antibiotics on crop

VALI DAMYCIN No person shall import, manufacture or formulate Streptomycin and Tetracycline for use in agriculture in

- S . India with effect from February 1, 2022

By ICN Bureau | December 23, 2021 ooe@

The Ministry of Agriculture has issued a draft order prohibiting the
use of tuberculosis antibiotics - Streptomycin and Tetracycline on
crops.

Continued use of these substances in agriculture may pose the risk
of developing resistance to these antibiotics in both human beings
and animals.

The Registration Committee on Agrochemicals had constituted a
Sub-Committee to explore the possibility of phasing out antibiotics
or antibacterial substances for use in agriculture if alternatives are
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g WHICH CROP RECEIVES THE MOST ANTIBIOTICS?

PLANTWISE PLANT DOCTOR TRAINING. MODULE 2: M2 P-05 INTRODUCTION TO CHEMICAL CONTROL @b) CABI J=ll=131 "I ET= |



CABI AND PLANTWISE

Antibiotics are not seen as being controversial
they are just another crop protection product

Al o
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- "% onsieTes by many to be good practlce' to nip

7 problems in the bud and to apply a prophylactic spray

i

P P2 » S - - - o = T ) ~ — " @ o
- r"! AVl £ iy A Sl " ; - £ N
i Ay AR R - | S Y5 4 ‘* &
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L It IS nOtJUSthOE)d tircjps that are belng
7 treated W|th antlblotlcs

- f 4:;“, £ i 5 *_
e g ‘ #re . '1 7 AL ‘< N g
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This isn’t accidental release of antibiotics into the environment
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« AMR is not just a medicine and veterinarian thing
« AMR is real in crop production

 There is now considerable overlap between human
animal and crop health as well as the environment

A one health approach is needed now more than ever

The world is paying attention, however the message
need to be given to the policy makers and the politicians
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e Kiitos t ank y gracias Zikomo
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2EME terima kasih dhanyawaad

CABI is an international intergovernmental organisation, and we gratefully acknowledge

the core financial support from our member countries (and lead agencies) including:

Ministry of Agriculture and Rural : - Agriculture and
Affairs, A nt . * . Agri-Food Canada

People’s Republic of China
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