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New GATES construction
In Texas — Semi-closed
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Photosynthesis 101
Plants uses solar energy to comhine water
and carbon dioxide to form sugars

- Temperature dependent
» Too cold and sugars are stored as starch
« Too hot and the sugars are consumed in respiration
« Must balance distribution of sugars within the plant

- Stomata must he open to ahsorh G02

Good for
the Earth®

www.villagefanns.com
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AIr moving systems in new generation greenhouses
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Why do we move air in this way?

Photosynthesis Is temperature dependent

Stomata must be open to absorb CO2 ';
R — 1 O
» Precise control of temperature and humidity D
. Smaller temperature and humidity gradients U
» Recirculation is con_serving humidity and CO, -> Higher = C
. CO, levels are possible
.« By keeping the stomata open -> higher CO, assimilation g o I
:rates for longer periods 5 IO

_* Higher radiation and CO, use efficiency @ *'= 5
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Pesticide Registrations
and why Minor Use




« Corn: 96.4 M Acres Minor Use under 300,000 acres

* 40MHa. (121,000 HA)
Soybeans 76.1 M Acres

e 31MHa

Wheat 56 M Acres

« 23M Ha

Cotton 12.6 M Acres
« 5M Ha

Peanut: 1.42 M Acres
« 0.6M Ha

* Fresh Market Tomato
» Field: ~113,000 Acres (4600 Ha)
» Greenhouse 1500 Acres (607 Ha)

Beyond Gore US Grop Markets
USDA 2013 Statistic




Take up the challenge of defending and supporting Specialty
and minor crops.

Offer incentives to Basics Pesticide Manufacturers (BPM)for
Minor/Specialty Crop registrations.

Permits minor crops to have a someone to approach Basic
Producers (BPs).

Have helped support many smaller BPs, especially with
Biological registrations.

IR-4 and PMC Programs




« 1990: Nothing specifically registered for Greenhouse vegetable in
USA.

« (Canada had multiple products labeled
« End of Organophosphates, and carbamates
« EPA Registration Program Reorganizing
* New industry needing help
e Turned to IR-4

» USEPA (Certification and Worker Protection Branch)
 Richard Pont — USEPA

“Based on information provided to me by Jack Neylan, Anne Lindsay and Jim Jones (Deputy Director of
OPP), I confirmed that it is now "EPA's" position (and by that | mean management at OPP, OECA and
OGC have apparently agreed on this) that unless use in a greenhouse is expressly prohibited on the
label, then it would not be considered use inconsistent with the label to use a product in a greenhouse
as long as the crop site was listed on the label.+

US Regulatory Challenges
for an emerging industry




Certification and Worker Protection Branch

- «Based on information provided to me by Jack
Neylan, Anne Lindsay and Jim Jones (Deputy
Director of OPP), | confirmed that it is now
"EPA's" position (and by that | mean management
at OPP, OECA and OGC have apparently agreed
on thls) that unless use In a greenhouse Is expressly
prohibited on the label, then it would not be
considered use inconsistent with the label to use a
product in a greenhouse as long as the crop site
was listed on the label.”

Developed from IR-4 inquiry and support from USEPA



e Our US and Canadian industry would not exist today In it
current form without the IR-4 and PMC programs.

* Even with the USEPA’s letter permitting use of field

labels in US, the labels were developed for field and
were difficult to use in greenhouses.




» Largescale GH challenges

* Pre-Harvest Interval(PHI) Field: (7,14,21,28,32 day)
* Needed 0-3 day PHI for GH tomato,
e 0-1 for Cucumber.
« Many Basic Pesticide Manufacturers
» Concerned over greenhouse use.
» Generally, over protecting from resistance development

* Monocrop

e 121 mile rule (40 acre — 16 Ha)
» Chemigation
» Fogging
« Dusting
» Foliar

121 mile Rule (1200 Km]
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Amblyseius swirskii- Cucumber — Thrips, WF

30 acre Greenhouse can spend up to $14,000 for beneficials.



Tomato Disease:
* PepMV: Ch2 and US1 Strains
» Seed borne
« DCM PMV-01 (Belgium)
* Valto V-10 (Dutch)

* Not yet labeled in NA. Used in Europe under emergency registrations

* Rhizobium radiobacter/ Agrobacterium rhizogenes (Crazy Root)

* Seed borne
 Alters plant energy sink
 Circulates in water (24-48 hours, low levels for 3 weeks

* Pythium

» Botrytis

- PM

» Fusarium/ Phytophthora
S ZAPNCECN,

» Clavibacter (on decline in most NA areas)
* Seed borne
* GSPP - Good Seed and Plant Practices
» Except Michigan (Leamington) -Cmm
» Areas in Mexico and Central America

.......
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Tomato Insect
Psyllids (Bactericera cockerlli)
» 0 tolerance
« Symptoms similar to Bushy Stunt Virus

e Candidatus Liberibacter solancearum
» Zebra stripe in potatoes

Whitefly
 Arbovirus transmission
Leps (Worms)
 Periodic problem
Miridae (Plant Bug)
* Engy Bug:

» Engytatus modestus
Aphids
TSSM
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Cucumber Disease
CGMMYV (Cucumber Green Mottle I\/Iosalc Virus) . ﬁw e

5 PM  , ‘  : ’4 ‘ : \v ‘w ,
* Botrytis £ o
« Gummy Stem Blight




Cucumber Insect
« TSSM
Broad mite
* Thrips
* Leps (worms)

UGA2131075

Female

broad mite
photographed
at exteme
magnification.




Seed Testing Program for Village Farms

e Started in 2007
e 2000 Tomato Seeds
500 Cucumber Seeds

* Initially due to Cmm and PepMV on Tomatoes
* 8 positives since start (Cmm and PepMV)
» Expanded

 pathogens and included Cucumbers

seed Testing Prior to
Propagation Program




Symbol

Clavibacter (Bacterial Canker) Cmm

Pepino Mosaic virus PepMV

Potato Spindle Tuber Viroid PSTVd

Columnea Latent Viroid CLvd

Ralstonia solanacearum bacterial wilt or southern wilt of
tomato

Agrobacterium rhizogenes Crazy root

seed Testing Prior to
Propagation




Cucumber Seed Testing Program - 500 seeds

seed Testing Prior to
Propagation
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Tomato Pesticide Use Guide for Greenhouse Applications
OF THE LABEL FOR USE AND FINAL MIXING

DIRECTIONS SINCE LABELS PERIODICALLY Listed on Label
Chemical U \ -
| Insects [ ] Disease
§
’i
i g
i &
if :
Trade Namel Comon Name| £ 2 z | & 3
ABACUS [shamectin 3 7 17
[Abamectin E AG
0.15EC anamestin 3 7 12
Abba 0.1SEC  [shamestin 3 T 12
Acramita SOWS  |bifenazaie 1 3 12 un
Actigard S0WG | Ackbenzolar-methyl 8
e B I
Actinovats
{Follar) Etrapiomynec iydkus ] L] 1
adept - 1GR [Cnubenzuron A4 (1] 12
[Admire Pro
Protectant nicasiapra 1 0 | 12
A mm WG |Pedycxin [ zing calt 5 0 4 19 .
Akari 55C fonpyroximate 1 1 12 | 21a
Agrimycin 17 | stmptomynin 0 0 12
Frage [ 0 0

| & bamectin [i] 12 &
4lkas 2F (DRIP] |mmiosciopria 1 0 12
Aluds Systemic |sarts orProcphono
[Fungiclds A o ['] ['] 4 33
[Ambuzh
inzecticids Parmethrin 6 0 12 ] .




CONTROLS

Chemical
[ Insects [ ] Disease
§
i
;
Trade Name| Comon Name| 52 | & | 2
[ambush 25W  [Permetiein [ 1} 12
Cyiokinin, Gibbersdia
0id. indole Butyrio
Aok [ [ 4
Cyiokinin, Gibbersdic
nid. indois Butyrio
i [1] [} 4
(Assall 305G & pedamn iprid 4 T 12
Avaunt Indcxacary 4 3 12
Azatin XLAGR ] ] 4
(AzaGuard
1 [} 4
[Baythrold XL |S-Cyfuhnn [ 1] 12
Belay follar [ Ciothaanindin 3 21 12
Belay drench 1 21 12
3 ] 12
Nordcamic 2 ['] 12
[EHonthain 4 1 12
Blobit HP Bacliue ] ] 4
[Ewaurveria bacclana 0 0 4
EotaniGard
2IWP Beauvera bacclana [] [] 4
BotaniGard bacsara 1] ] 4
Botran 75w Dictoran 4 10 12
(Captiva Insact
r t ocleorecin «
Inzscticide Gartic + Zoybean cil (1] L] 4
| Chiorothatonll &
(Catamaran [Patacsium phocphits 9 ] 12
4 1 12
Closer 5C ulfcxafior 4 1 12
Crage Baclis cubtilic. ] ] 4
[Conflrm 2F
insacticlds Tobutznozide 4 7 4
(Congerve $C  [spinosad [ B 4
Coragen 18.4%
Drp [Fymaxypyr 2 1 4
[Coragen 18.4%
Follar [Fynaypyr 3 1 4
[Couraze
2F(Greanhouss
vag) 1 ] 12
[Courier IGR
4050 2 1 12




Chemical CONTROLS
[ Insects [ ] Disease
§
i
i g
8 &
il =g 3
Trade Name| ComonName| 8 | £ | B | &
[Eaci gopper cultate 7 0 24 Cu
Cylokinin plus purines: ] 1] 4 PGR
[Decres (T} SOW |Fenhaxamid 4 1] 4 .
[Decres 50WDG  |Fannexamia 3 1 4
Dslta Godd 1.5EC | dottamethrin 4 1 12
Dibrom Naisa 0 NA 4
Dipel Pro DF B4 (kurctanki} 0 0 4
Distancs IGR
iniot WY and CA) |Pyriproxinn 2 1 12

1B

Epl-Mak 0.15EC |abamestin 3 T 12
[Exquus DF T 1] 12
Ethephon [TX] |sthephon 0 2 43
Ethephon [PA]  |sthephon 0 2 43
[Evergrasn EC E0{pyrethring cynergized
& with pipermyl butoodids L1} o 12
Exiral Cyazy pyT 3 1 12 28
Fastac EC aipha- 3 1 12
Floramite 5C  |Emsnazsts 2 3 12 UM
N |
Mt
] 1 4 | Avallable
0 0 4

Fujimite SEC Fl 1| 1z




Chemical CONTROLS
[ Insects [ ] Disease

§

i

i

3% (@D
Trade Name| Comon Name| £2 o (4
Fulmil Pymatrozine 2 [ 12
GF-120 NF
Maturalyts Frutt
Fly Bait =pinceyn ] ] 4

| & vermectin + Zeda.
Gladiator Cypermathrin 3 T 12
Gnatrol-
Larvabelds B4 Icrasiencic 1] o 4
Chromabaoteriam
G 1] 1] 4
F [Lambaasyhatothrin 12 5 24

Herltage S0%
Follar |2zoxystrobin methy| 8 [1] 4
[Herfags 0w
Dirip [aznxysirobin methy| 8 []
Hero Zeta-ayparmethrn 4 1 12
[Hexygon
[rollar) 1 1 12
Hexygon
(rogging) Hemythlazox 1 1 12

Kzzumin 2L

12




CONTROLS

Chemical
[ Insects [ ] Disease
§
§
' $
L3
Trade Name| Comon Name| &2 E nm: 3
Lannats LV [ Wsthomyl 112 1 48 1A
Flucgyram &
[Pyrimetnanil 5 1 12 TES
Mentor [Post
[Harveat) Proplconazcie: 1 1] 1]
Mstarnizium anicopiiae
Mat 52 EC Follar | strain FE2* 0 0 4
st 52 EC
Drench strain FE2* 0 0 4 |Blclogical
Micora [ Manadipropamia 2 0 40
HNematod
MiStop Potaccium bioarsonate | ) 0 2
Hesmix 4.5 | azadiraohtin (1] 0 12
Molt-X | Azariacktin ] 0
[Fotacsium 2arts of
M-Peds [Fatty Ackic 1] o 12 None
Mealta Sy lumetofen 2 = 12 25
5. foitian L1} 0 1]
Mextar [TX) 24c
fabel TSWP 2 2
Mextar [Pa) 24c
label TSWP yrigaben 2 2
Mova 40 W |y o butanil 5 0
(Oberon 25C Spircmesiten 3 1 12
(Qclon PTE1 | Copper Zultate
lar] Pardahydrats 0 ] 48
Oxatriapipronn 4 0 4 U5
4 1 4 40
0 4 0 4 u1s
[Poiyexin O zing cat 0 0 4 19
Oxldats Hydrogen Diloxide ] 0 23
Pageant intrinsic|
nital) bogalia| 3 0 12 Ta1
Fermathrin 3.2
EC 4G Permathuin [ 0 12
FFR-37 20%
WDG Isaria fumosorosea 0 1] 4
Ph-D WDG [Potyoxin D zino cat 0 0 4




Chemical CONTROLS
[ Insects [ ] Disease
§
§
;
L sz |3
rade Name|l Comon Name| £2 o o
Portal XLO 2 1
Preferal [Follar) [lcaria fumosorocea ['] ['] 4
Fre=idio Drip
fa ('] 2
Fresidio
L] 2
Sodium
Prev-am [Decahydmte 0 o
Flax
Dnp hydroohiaride 4 o
Flex:
Follar hydroohloride 2 1
Pylon sihlorenapyr 3 0 12
Pyreth-t Hon-
tankmixed Pyrethrin + FEO. 1] ] 12
Fyrath-t
Tankrmizzd Pyrethrin + FEO. 1] ] 12
Fhyton 2756 |copper
(Drip) Sultate Pertahydrate 139 0 24
Fryton 2746 |copper
(Follar] SuifaieFentahydrain 52 0 24
Portal XLO Fenpyroximats 2 1 12
Glloaiadium
1] 1] 0 |Siciogica)
alloctadium
catenulatum #HEEEE OO 0 |Siciogica)
Proaxlx ‘@amma-gyhalothrin 12 5 24
Pri-San LG (GRAS Maberials 1] ] 0
(@uadria
[Flowable aznxycirobin methy| 2 ['] 11
Azcectrobin &
(@uadris Top Dfencoonazols [ ['] 12 1183
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CONTROLS

Trade Na Comon Name

Limined Apps per mason f any

Insects

| |

Disease

SaniData 5.0 Hydrogen Percxice &

Post Harvest  [Pas

Safarl 205G

(drench) Dinatefuran 1 12 48

Safar 205G

ifcllary 1 12 4A

[ Safar

P 1 12 48

| Saquola cutfcoanion 1 12 4C

Scala 5C pyrimednani 1 12 3

[Schokar SC [/} 0 12
plon [Drip) 21 48




CONTROLS

Chemical
[ Insects [ ] Disease
§
§
: $
& 5
i :
Trade Namel Comon Name| £ i ni g 2
picn (Follar) 1 1 4a
cultcxanor 4 1 12 ac
Slvanto 200 5L
(DRENCH) Flupyradifurons 1 45 4
Sivanbo 200 SL
(FOLIAR) 2 1 4 40
4 1
1] 0 4 |[Biiogiea]
4 1
] L] 4 PER
0 PGER
Post
Storox Hydrogen Dloxide (1] (1] i} Harvest
4 1
SullCdl-X Patrolowm Ol [1] ['] .
Supr-spred Hon-onlo ] L]
Surf-Ac B20 Hononio 1] 0
Swifch 62.5WG  |evpredinil & fudiomonil | 4 []
|Taagro 2 B aciiuc cubliiue 1] ['] 4 |Bicicgical
Talug IGR buprciszin 2 1
Tanos F-'m-:ln; 9 8
Temprano 1.3% |abamestin 3 T
Terramaster 4EC | stmaazols 3 3 12 14




CONTROLS

i
i

Insects Disease

KL.;D:‘A.?NW'W
PHI

REI

Class or Group

Trade Na Comon Name
[Tetrasan 5 WDG |stoxmsie

=]
-
-
]

Tetrasan SWDG
bal

Triathlon BA
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Tomato Disease: B :
«  PepMV: Ch2 and US1 Strains 4 ‘ -
- DCM PMV-01 (Belgium) ; _
Valto V-10 (Dutch) %2 3
* Not yet labeled in NA. Used in Europe under emergency registrations -"‘.f"i’ e i
*  Agrobacterium rhizogenes (Crazy Root) e /;-j A i
¢ Pythium 7 =L iy 3
» Rootshield DI e N
*  Previcur Flex 5 ST ey %
. Botrytis 2. “e=C A NADA
» Cease + Milstop = ’
«  Switch S
* Pageant
» Decree
» Scala
- PM
» Cease + Milstop
*  Switch
e Pageant
*  Fusarium/ Phytophthora
o= SEYAEIGM,

» Clavibacter (on decline in most NA areas) Except Michigan (Leamington)
* GSPP - Good Seed and Plant Practices
» Except Michigan (Leamington) -Cmm
* Areas in Mexico and Central America




