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Diseases monitorine

dence and severity) plays a

ation of models,
t of crop protection,
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senerally plant disease must be estimated by human activity, unless
some equipment can ensure good measurements with different
degree of precision and accuracy.
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Figure 1. Example of a standard area diagram, with four leaf sizes and equivalent
diseased areas. (after Ref, 23).



ity and they have to

.'Table 3.1 Field k'_'_ey for potatd late blight ( P_hytbphrhora infestans j*

Percentage descriptic‘m
0 - No disease observed. | -
0.1 Only a few scattered plants affected not more than 1 or 2 spots in 12-yd. radius.
1 Up to 10 spots per plant, or general, slight spotting.
5 ‘About 50 spots per plant; up to 1 in 10 leaflets in 10 infected.
25 Nearly every leaflet with lesions, plants still retaining normal form; plants may
o smell of blight, field looks green although every plant is affected.
50 Every plant affected and about 50% of leaf area destroyed; ﬁeld appears green-
| flecked with brown. |
75 About 75% of leaf area destroyed by bhght field looks nelther predominantly
o ~brown nor green.
95 Only a few leaves left green, but stems are green.
100

- All leaves dead, stem dead or dymg,

2 Anon Trans Brit Mycologrcal Soc 1947
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T J Table 2 - Simulation errors of downy mildew severity
2 i during the period 1998-2003
i =1 ; Year EMSE MAPE
LK J 1998 146 112
1999 3.89 0.80
LR - 2000 5.55 0.98
s == -
4 2001 373 0.76
11 -~ " 2002 3.70 0.22
o 2003 0.74 0.24
] | ]
" - AVG 318 0.69
L o
] = : = : = ; - : 1
Wi o i el Hi il N i ? i g ¥ g RMSE = root mean square error; MAPE = mean absolute percentage
Cham ol K i error; AVG =average.
ki =
il Teble 4 — Simulation errors of downy mildew class of
risk during the period 1998-2003
H Year Class obs Class sim
14 o 1998 0 0
19949 1 0
= 1 2000 2 2
= 2001 1 0
i ] 2002 4 4
2003 0 0
H 4
Obs = observed in field; sim = simulated by PLASMO.
' L
? . - L} +
a L L r —¢& 3 3 i - = 4+ L 2
-u-.:l.-.:u.a-.:ua.-'na-.u.|.||u.-|....:.-.u'|r.....|-n..-.....|-.-....-r.-|
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ally require specific
Sspore trap, small cyclone trap,

e not applied to field studies for
yut particularly during experimental tests.
Jjuent the monitoring of pests

y can be useful for a pre-season analysis of the risk in
and seed borne disease.

0 Also they allow to evaluate the dynamics of disease
spatial variability inside a region.



ation can be obtained,
ditions of the trapping and for

or fruit extracts, fish meal, crop sections,
ve and simple to be used)

oW during the day, red for fruit pest)
ical of colour attractant

ampling soil or debris
0 Pitfall traps (soil level containers)
o Mark, release and recapture methods






al development of plants

ate of the amount and type of plant
e important for disease development.

g of organs appearance can be described,
enescence or susceptibility.

me of beginning and full phenological time can be
ecorded.



Plant
phenology

Gemma d’inverno Gemma gonfia Bottoni visibili Bottoni bianchi
soglia critica —20 °C —5 °C — °C —3 °C
10%%6 di danni 8,3 °C —6.6 °C —3,3 °C
Q0% di danni —16,1 °C —i3,9 °C —3,6 °C

Inizio fioritura Caduta petali

soglia critica 2,8 °C —I5oe
10% di danni ~2:8 °C —Zyee
90%% di darnni — 5o o]

Allegagione Scamiciatura Ingrossamento frutti

soglia critica —1I °C —a,5 °C
I 0% di danni
Q0% di danni



Two main parameters are generally considered:
0 the plant material present (total weight)
o the magnitude of the assimilatory system (total leaf area)

The leaf area index (LAI) can be also considered.

Plant weight can be fresh or dry, partitioned into different
components of plant (leaves, stems, roots, fruits, etc.),
partitioned into susceptible and non-susceptible components.

Leaf area can be easily measured using a leaf area digitiser, or
traditional methods such as planimeter, length-width ratio,
photographic techniques.

Different analysis can be made using growth measures,
Including: growth rate, relative growth rate, net assimilation
rate, leaf area ratio



| eaf area meter
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Fig. 1 — Leaf area function: hourly leaf area growth percentage in function of air temperature.
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Mechanistic

Figure 1 HT + LT
Degree-day = s——

Example: On April 5th the High Temperature (HT) was 48 F and the
Low Temperature (LT) was 32 F.

Powdery mildew model Downy mildew model

48 + 32
Degree-day for April 5th = =———————= 40
2
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Inoculation
coefficient
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Fig. 6 — Function f4: inoculation coefficient of reduction of the potential infected tissue in function of air temperature (°C)
and the number of consecutive hours of leaf wetness.
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Generic Infection Model
By Roger Magarey

The Generic infection model caleulates predicted infection
sevetity values for a given wetness duration and

I = WA/ Wain = W/ W

M

tesponse function, and Wphp mee = the mindmsm and

wheta, wetneee duration h, fimy = temperature

manitnan value of the wetness duration re quirement.

The ternperature moisture response function is based

(T, Tine Topts Trnasl]
o |l Tl i T < T % Toa

L] i T = Tin oF T > Tonmn

-1

Model Cutputs

1. Infection model output

2. Accurmulated infection output

3. Infection output (Precip days only)

4. Accumulated infection oputput (precip days only)
5. Infection events

Inputs

Input weather data must be pasted into dally
Average temperature

Leaf wetness hiday

Precipitation

Parameters

(6)

on WYang and Engel 1993, This was shown to be very close to the temperatu!e function _!Jf Yin, used in th
In woarksheet daily

F1 = (a b- c)/d
F2 = WWmin/F1

YWiang and Engel 1998 Eqn B
Magarey et al 2005 Eqgn 1

Comments

This wariable calculates infection from YWmin and Wmax and F2

Accumulation of above

This infection variable incorporates the splash requirement

Accumulation of above

fajar infection events, initated by rain and continue from previous day or with additional rain.

Farameter valles must be entered Into Pararmeters work sheot

31

Trrin

32

Trmax

33

Topt

34

YWrmin

35

Wrmax

3]

Precipitation

a7

Continuation

R

Mininimum temperature for infection
faximum temperature for infection
Optimum termperature for infection
finimum wetness duration regquirement
faximum wetness duration requirment
Precipitation threshold foar infection
Interruption value

R. D. Magarey, T. B. Sutton, and C. L. Thayer
Department of Plant Pathology, North-Carolina State
University, Raleigh-27696..
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ABETE
AGRUMI
AVENA
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BANANA
BARBABIET.
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CAFFE
CANNA ZUC.
CAROTA
CASTAGNO
CAUCCIU
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CEREALI
CILIEGIO
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Table 1 Selected plant disease prediction models developed and evaluated between 1994-2006

Crop

Disease

Pathogen

Models developed & (evaluated)®

Field crops:

Canola (rape)

Sclerontinia stem rot

Sclerotinia sclevotiorum

Twengstrom 1998 (61)

Corn Gray leaf spot Cercospora zea-maydis Paul 2004, Paul 2005 (42, 43)
Peanut Early leaf spot Cercospora arachidiacola (Phipps 1997) (44)
Sclerotinia blight Sclerotinia minor Langston 2002b, (Phipps 1997) (28, 44)
Sugar beet Leat spot Cercospora beticola Wolt 2002, Wolf 2005 (64, 65)
Powdery mildew Erysiphe betae Wolf 2002 (64)
Wheat Fusarium head blight Fusarium sp., Fusarium Del Ponte 2005, DeWolf 2003, Hooker
(head scab) garminearum 2002, Moschini 2004, Rossi 2003 (13, 15,
25,38, 49)
Leaf rust Puccinia triticina Audsley 2005, Heger 2003, Rossi 1997 (3,
23,50)
Powdery mildew Bulmeria graminis Audsley 2005, Rossi 2003 (3, 48)

Septoria leaf spot

Septoria tritici

Audsley 2005, Heger 2003, Verreet 2000P
(3, 23, 63)

Stagonospora leat and
glume blotch

Stagonospora nodorum

De Wolf 2000, Shah 2002 (12, 53)

Stripe rust Puccinia striiformis Audsley 2005, Luo 1995 (3, 31)
Take all Gaeumannomyces grantinis Roger 2001 (45)
‘lan spot Pyrenopbora tritici-repentis DeWolf 2000 (12)

Wheat soil-borne

maosaic

Wheat soil-borne mosaic virus

Cadle-Davidson 2004 (9)

Wheat spindle streak

mosaic

Wheat spindle streak virus

Cadle-Davidson 2004 (9)
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Output example:
Plasmopara

viticola
simulation




Example of variables included into different Kinds

Main variables included

Name of paper

Reference

Initial inoculum, host growth characteristics,
and temperature.

Effect of growth stage and initial inoculum
level on leaf rust development and yield loss
caused by Puccinia recondiia f. sp. irifici.

Subba Rao et al.,
1989

Hate of lesion increase, conversion rate of
infectious into post-infectious tissue, initial
proportion of infectious area, initial
proportion of disease free-area.

Fungal foliar plant pathogen epidemics:
modeling and qualitative analysis.

Kosman and

Levy. 1994

Latent infection, visible leaf area, infectious
leaf area, no infectious leaf area, infection
efficiency of conidia, incubation progress,
latency progress, removal, colony growth.

A dynamic simulation model for powdery
mildew epidemics on winter wheat.

Rossi and Giosué,
19909

Air temperature, rainfall, relative humidity,
leaf wetness duration, initial inoculum, leaf
area, spot area, sporulation area, viable
spores and incubation.

An agrometeorological approach for the
simulation of Plasmora viticola.

Orlandini
2008

et al,

Temperature, leaf wetness, rainfall, relative
humidity.

Modelling of leaf wetness duration and
downy mildew simulation on grapevine in
Italy.

Marta et al., 2005

Leaf wetness duration, radiation, rainfall, | Quantifying and modelling the mobilisation of | Allorent et al,
rainfall amount, temperature, wind speed. inoculum from diseases leaves and infected | 2005

defoliated tissues in epidemics of angular

leaf spot of bean.
Temperature, relative humidity, wvapor | Modelling and forecasting epidemics of apple | Xu, 1999
pressure deficit, total duration rainfall. Low | powdery mildew (Podosphaera leucoinicha).
growth rate, disease carrying capacity,
infectious period.
Temperature, wind speed and direction, | A host-pathogen simulation model: powdery | Calonnec et al,
location and onset of primary infection. mildew of grapevine. 2008
Temperature, humidity, precipitation leaf | Assessment of airborn primary inoculum | Schoeny et al,
wetness duration, wind speed and | availability and modeling of disease onset of | 2007
direction. ascochyta blight in field peas
Temperature, rainfall, plant characteristics | Effect of pea plant architecture on spatio- | Le May et al,
(stem density, plant geomeiry, mean | temporal epidemic  development  of | 2009

distance between nodes, and leaf area).

ascochyta blight (Mycosphaerella pinodes) in
the field.

L. M. Contreras-Medina, |. Torres-Pacheco, R. G. Guevara-Gonzalez, R. J. Romero-Troncoso, |. R. Terol-Villalobos, R. A. Osornio-Rios, 2009.
Mathematical modeling tendencies in plant pathology. African Journal of Biotechnology Vol. 8 (25), pp. 7399-7408
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Figure 5 - Maps of probable risk index (PRI). at 25% of probability, for potato late blight in Andes region, Venezuela, for dry. rainy, and mid seasons,

Climatic risk for potato late blight in the Andes region of Venezuela (Beatriz
Ibet Lozada Garcia; Paulo Cesar Sentelhas; Luciano Roberto Tapia; Gerd
Sparovek, 2008)
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Crop Protection - Decision Support System
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Plum curculio (Conotrachelus nenug

Plum curculio protection period

Backaround Information for this page
Return to radar list for Sanford ME

Adequate plum curculio damage prevention expected by maintaining insecticide residue
from Petal fall through Saturday, June 5
(indicated by yellow highlight]}.
Earliest final spray date that lasts through that end date is: Sunday, May 23.

Weather data for Sanford ME. Forecast values begin August 3, 2010

95% McIntosh Petal Fall estimated or reported as: May 7, Friday

Percent of
PC control period
(& PC degree days)

Full-dose
Plum Curculio (PC) PC degree days

insecticide accumulated on  Inches Estimated completed by end of
Spray Date spray date Rain end of protection protection
95% McIntosh
Fri, May 7 Petal Fall o May 19, Wed 15% (47)
Sat, May 8 0 0.57 May 19, Wed 15% (47)
Sun, May 9 0 0] May 19, Wed 15% (47)
Mon, May 10 0 o May 20, Thu 20% (62)
Tue, May 11 2 o0 May 21, Fri 24% (73)
Wed, May 12 3 0 May 22, Sat 27% (83)
Thu, May 13 9 8] May 23, Sun 31% (95)
Fri, May 14 14 0.27 May 24, Mon 37% (113)
Sat, May 15 22 0.02 May 27, Thu 57% (177)
Sun, May 16 31 o May 27, Thu 57% (177)
Mon, May 17 40 o] May 27, Thu 57% (177)
Tue, May 18 45 0.27 May 28, Fri 61% (188)
Wed, May 19 47 1.04 June 1, Tue 80% (247)
Thu, May 20 62 0 June 2, Wed 85% (262)
Fri, May 21 73 o] June 3, Thu 90% (276)
Sat, May 22 83 0] June 4, Fri 95% (294)
Sun, May 23 95 o0 June 5, Sat 100% (314)
Mon, May 24 113 O June 5, Sat 100% (314)

http://pronewengland.org/AllModels/MEmodel/RADARME-SanfordEarly.htm

L



Olive fly model

— table ol

Life cycles:

10

2999
.
409 .. 20/09 harvest
589 [eemmmmmed  feed 9309 L
i 64 g9 30/09
Sil/a 91,6%
di 91,6%
sviluppo sviluppo di’
9 i 70,3%
3?12 : 59.1% sviluppo 5
sviluppo g\lriluppo sviluppo
15,1% 255%
di di :
sviluppo sviluppo 314/*’
1
sviluppo
pupa L1L2 pupa pupa L3 uovo pupa pupa
Ere muore

N° of generation: 2 OT 3



Information utilisatio

cision making systems in order
aspects have to be highlighted

losses of efficacy due to the product degradation and to the

ors to consider

character of the farmer

e need to have all the information concerning the disease and the crop
e position of the threshold of action and damage

e application with strategic or tactical aims



Model application e

State Disease Crop Pathogen Benefit
UK Stem canker, oil rape Leptosphaeria increase average yields byupto | 1
light leaf spot maculans 0.5 t/ha (equivalent to £75/ha or

73 b ) £15 million/annum if benefits
Pyrenopeziza brassicae oceur on 200,000ha)

Virginia leaf spot peanut Cercospora arachidicola | 1987-1990: input costs reduced 2
(USA) growers by 33% or $57 per ha
1990-1995: input costs reduced
by 43% or $66 per ha

ltaly Grapevine grapevine Plasmopara viticola The threshold for an economical | 3
downy mildew convenience in the adoption of

the agrometeorological system is
about 6 ha.

Florida Brown spot citrus Alternaria alternata 4

1. Dr Peter Gladders, ADAS Boxworth, Cambridge. LK0944: Validation of disease models in PASSWORD integrated decision support for pests and diseases in
oilseed rape. HGCA conference 2004: Managing soil and roots for profitable production

2. Phipps PM, Deck SH,Walker DR. 1997.Weather-based crop and disease advisories for peanuts in Virginia. Plant Dis. 81:236-44

3. L. Massetti, A. Dalla Marta and S. Orlandini, Preliminary economic evaluation of an agrometeorological system for Plasmopara viticola infections management.

4, Alka Bhatia, P. D. Roberts, L. W. Timmer, 2003. Evaluation of the Alter-Rater Model for Timing of Fungicide Applications for Control of Alternaria Brown Spot of
Citrus. Plant Disease / September 2003.



Costs and benefits of Alter-Rater Mot

Table 5. Recommended spray treatments for locations and the costs and benefits compared with the Copper Model (2000) or calendar spray schedule (2001)

2000 2001
Cultivar Recommended Profit (+) Profit (+)
Location (suscepfibility) Inoculum levels threshold Spravs® % fresh®  orloss(=)*  Sprays % fresh  orloss (<)
Polk City Minneola (high) High Alt 50 +2 +15.6% +$703 +3 NS -$279
Lake Alfred Minneola (high) Moderate Alt 100 -1 NS +$93 -1 NS +593
Frostproof Murcott (moderate)  Low to moderate Alt 100 -2 NS +$186 -1 NS +593
Immokalee Orlando (moderate)  Moderate Alt 150 -2 NS +5186 0 NS 0

* Number of sprays more (+) or less (=) than the Copper Model (2000) or calendar schedule (2001). Cost of one spray = $93 per ha.

¥ Significant percent increase in marketable fruit compared with the Copper Model (2000) or calendar spray schedule; NS = no significant difference.

* Additional net profit/ha (+) or loss () in USS compared with the Copper Model (2000) or calendar spray schedule (2001); profit or loss calculated based
on the following formula: [% increase in fresh fruit] x [profit/ha when 1% of fruit moved from processing to fresh] — [cost of spray/ha] x [number of
additional sprays].




Country ICer Benefits / impacts [/ achievements
Africa
East Africa |Uganda Peanuts Open economy:
Moyo, et al (2007) NPV ranging from $43.0 to $35.6 million
|Closed EConomy:
MNP ranging from $41.1 to $34.0 million
™ £" o T | Debass (2000) [Oganca Beans NFV was about § 202 million, IRR was 250%
Benefits from the S
West Africa Closed Economy:
Nouhoheflin et al. (2009) [Mali MNP was about $11.64 millicn,|IRR was 102%.
- NPV was about $10.3 million, IRR was 134%.
I P M m t MNP was about $1.5 million, IRR was 50%.
I p aC Open Economy:
MNP was about $12.4 million,|IRR was 102%.
- |I~IF"\.Ir was about $10.9 million, IRR was 134%.
NP was about $1.6 million, IRR was 50%.
studies asia
Southeast,South Asia Philippines Rice Gains were 3270 (range from $136-278) million
Mamaril and Norton{2006) |\Vietnam Rice (Gains were 33289 (range from $159-415)million
ROW Rice (Gains were 320 (range from $10-26) millicn
Southeast, South Asia Dangladesh  Eggplant P gains range from $25 to $659 million
Mishra (2003) Philippines Eggplant |NF"'\.Ir gains range from $19 to $53 million
India Eggplant NP gains range from $279 to 773 million
Southeast Asia IPhilippines None-Health Reduced risk to:
Cuynio (1999) human health and farm animals by 64%
beneficial insects by 61%
ish and other aquatic species by 62%
birds by 60%
South Asia |Bangladesh  Vegetables: Cabbage and eggplant yields were higher
Alponi (2003) [10-50% and 13-61% respectively
Eggplant Eggplant seedlings mortality rate was 5-10%
Cabbage Cabbage seedlings mortality rate was 1-4%
Southeast Asia |Philippines Eggplant Case 1: Nueva Ecija:
Mutue (2003) ‘otal daily calorie intake/capita increased biw

0.09 to 0.6 kilocalories (5% bacterial wilt) and

v 0.9 to 6.0 kilocalories (50% bacterial wilf)

Casze 2: Pangasinan

otal daily calorie intake/capita increased biw

0.07 and 0.22 kilocal. (5% bacterial wilt) and

bw 0.15 and 0.49 kilocal. (50% bacteriabwilt
South Asia |Bangladesh  Bimjal (Egoplant) NPV was about $29million, the IRR was 684%
Debass (2000) Cabbage MNP was about $26 million the IRR was 696%
Rakshit (2008) |Bangladesh  Cucurbit Crops NPV was about $3.99 million, IRR was 151%.
Latin America
South America |Ecuador Potato Active fungicide ammount decreased by 50%
Cole et al. (2002) Insecticide use decreased by 75%

Production costs decreased from $104 to 380/
onomic Impacts of Integrated Pest Management in Developing Countries: :0““: ZA]'D":}"W |[Ecuador Plantain Pmﬂ:ﬂ; wsﬁuagmg;;d lﬂ_::ll_ofﬂr $rft2 bt::lﬁT
. aez range million, $4. ¥

EVIqence from the IPM CRSP million and $8 to 39.5 million, respectively.
Tat]ana Hristovska Eastern Europe
Thesis submitted to the faculty of the Virginia Polytechnic Institute and State Daku (2002) Albania Clives Net IPM research benefils vanes
University, 2009 between $39 and $52 million
(assuming farmers move from no spray and
il pesticide to IPM program/ practice directly.
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Implementation of the moc

aln iInformation for an

e automation, imprecise results,

ervention (tactic), possibility to analyse past

0Ns, possible simulation with future scenarios (strategic),
omatic collection of data, use for different aims, precision of
results



Manual calculation: Mills table (apple

LEAF WETNESS HOURS
Temperature Light Medium  Severe

8 18 23 34

9 15.5 20.5 30
10 125 19 28
11 115 17 26
12 10.5 16 24
13 10 14 225
14 9.5 13 21
15 9 125 20
16 9 125 19
17 9 125 18
18 9 125 18
19 9 125 18
20 9 125 18
21 9 125 18
22 9 125 18
23 9 125 18
24 9.5 125 19
25 10.5 14 21




Goidanich table (grapevine

Temperature Temperature | RH low | RH high
(°C) < 65% >65% (°C) < 65% >65%
14° 15 11 14° 6.6 9
15° 13 9.5 15° 7.6 10.5
16° 11.5 8.5 16° 8.6 11.7
17° 10 7.5 17° 10 13.3
18° 9 6.5 18° 11.1 15.3
19° 8 6 19° 12.5 16.6
20° 7 5 20° 14.2 20
21° 6.5 4.5 21° 15.3 22.2
22° 6 4.5 22° 16.6 22.2
23° 5.5 4 23° 18.1 25
24° 5.5 4 24° 18.1 25
25° 6 4.5 25° 16.6 22.2
26° 6 4.5 26° 16.6 22.2

Incubation period lenght

% progress in incubation period
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1ne-Sense

Personal cor

[ —

The greatest Italian viticulture tradition
The most advanced wireless technologies

* The most advanced
monitoring system
of the vineyard.
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you have an internet connection.
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Anomalio del Cumulato di Precipitazions
SAN CASCIAND - Periedo:20/FEB/2011 22/MAR/2011
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applied directly by farmers,
e evaluation of real
lition and microclimate evaluation. On
e management of the simulations and
) of the systems represent big obstacles.

Ory: It is probably preferable because it allows a better
anagement and updating of the system. This solution
requires the application of suitable methods for the
Information dissemination among the users.



Agrometeorological bulleti

protectio

date of disease or pest
) to weather conditions, with or
ybservation.

and duration of pest and disease attacks.

gative forecast (length of the period free from
nests and diseases)

0 Weather conditions associated with the necessary
treatments.



IAA IﬁIIA IAIA

hen to spray” or
y”: they usually include
guired concentration and
pesticide, frequency of

ation and sometimes the cost also.






Mobile phone

om Omondi Lwande and Muchemi Lawrence (2008)

AGRO-ADVICE KBS SYSTEM ARCHITECTURE
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Maps of light leaf spot forecast
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ALLIUM Week ending 30th November 2009

R As In 2008 we are forecasing disease risk for Ringspot/Aliermaria using
el et e L. weatner stations In conjunciion with spors frapping. In acdiion as we
pni as providing an Indication of suliable weather conditlons for White Bilater

5T HE nfecion, sticky and phercmons traps are Included 3t sach of the seven
Sponzored by : =hes to monttor Thrip, Dlamond Back and SWver ¥ Moth activity In each
area. ANy commentsiquenes on the forecas! emall andyf@abcentre.co.uk.

syngenta [~ T
wis | @ | @ @ @ |0 @
- @ @ @ @
- | @ @ @ ® @ @® Growers and agronomists already
@ @ @ ® | ® @ registered on the Syngenta
@ ® @ ® ® ® website will automatically have
| @@ |9 ® ® ® fee access to Brassica Alert
—r

Alernana/Ringspor—Green = Low Risk, Red = High Risk
{3l suscepnible crops not frealfed with 2 miazode fungicide It the pasT 14

days should be treated ASAP). Mome | no ambermoderare risk wil be
farecast

Whira Rlisrar—iGrean = | owr Disk, . Bad = High
Risk. This forecast in generaied purely on melerociogical dar@ and /5
intended o focUs cop Inspections  We do nor advise fungroide
appicagons for Whime Blrster in the absence of ai58358 SyMDTIOME IN
the crop.

Dramond Back & Siiver ¥ Moth—Gresen = Low RIsK (<10 morhsmap)
Red = High Risk [=20
mothaTrap).

Thrp—Green = Low Risk (<50 thripsarap)
Red = High Qisk (=150 thripsarap).

Brassica Alert Weekly Update

www.syngenta-crop.co.uk/brassica-alert.aspx
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DIPSA

Weather-related Pest
Diseases Mode

UnlverS|ty of Florence
simone.orlandini@unifi.it

Caribbean Agro-meteorological Initiative (CAMI)

Belize Stakeholder Seminar and Pest and Diseases Decision Support Meeting
8 December, 2010

Radisson Hotel, Belize City, Belize



