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Canadian Corn Refuge
Hybrid Selector

A collaborative project of:
the Ontario Corn Committee (OCC),
the Canadian Corn Pest Coalition (CCPC) and
the Canadian Seed Trade Association (CSTA)
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Insect Resistance Management

(IRM)

x Growers must plant a refuge when using Bt Corn

x Refuge requirements are specific to the type of Bt
corn planted

o Size and location of the refuge depends on the Bt
hybrid trait used and the insect being controlled
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OCC assumed responsibility for updating and
maintaining the refuge selector in Summer, 2011

Companies can update their hybrid lists at any time

OCC downloads a spreadsheet of recent
changes and forwards it to CSTA staff to \
update the Corn Hybrid List on the CSTA /A \(

website s cl
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List of Corn Hybrids

List of Corn Hybrids Commercially Available in Canada

In 2006, CSTA began to collect and publish information on corn hybrids that are commercially available in Canada. The list is updated twice annually, in the
late fall and early spring. It includes detailed information on corn hybrids, including:

Corn Heat Units

GM events present (if any)

Related conventional hybrid (for GM varieties)

Whether the hybrid is entered in performance trials

Whether the Hybrid is approved in the European Union (replaces the Market Choices list)

We have moved the list to a new data base that can provide additional information, including the technology brand name and refuge requirements. Where there is a
refuge requirement, clicking on the hybrid name will bring up a refuge map.

Find the new Corn Hybrid Lis.thE
\

Find the Canadian Corn Refuge Hybrid Selector here. (provided by the Ontario Corn Committee and the Canadian Corn Pest Coalition)

@ 2011 Canadian Seed Trade Association / L'association Canadienne du Commerce des Semences
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COUNTRY FARM SEEDS LTD.

CF208R CF214 CF288VT3 CF266 CF308WT3 CF330 CF393 CF3T2 CF370R

CF434 CF454R CF455GSx CF440 CR447VT3 CF455RIB CF486 CFS515R CF494VT3

CF492R CF496RIB CF496GS5x CF5T4RHXT CF572H CF550 CF558YT3 CFB14 CFTT2REt L
CFB50 CRIT2YGCHB CFTTTR CFB5BVTI CF690 CF682H CFBI2R CFe76 CF710 1
CFETOR CF&70 CFETOVT3 CF762 CF800 CF789 CF876VT3 CFB34VT3
CROPLAN GENETICS

1829VT2P 1829VT3 164RR2 229RR2 2290T2P 22955 22913 2329RR2 2551VT3R L4
2551RR2 2538RR2 25838VT3 273855 2738V T3 2T38VT2P 2905VT3 2924\ T2P

294RRZ 3299VT3F 3337RR 3390RR ITITVTIP 3390VT3P JTITVTZP 3337VT2R DS93VT3

3390RR DS93RR 3424VT3P 3624WT3 3699RR 3514WT3 3632A83110 362455 3T3BVT3P

3514RR2 3632AS53000/GT  3738VT3 3337RR 3624VT2P 3B99VT3P 3888VT2P 3T24RR2 3T24VT3

3888VT3P 388RR2 413BVT3P 4136RR 4022VT3P 4022RR2 4338VT2P 433855 4338VT3

S54900vT 421WT3 47T2VT3P 421RR2 4338VT3P 42155 491VT3 523TRR 523755

4924VT3 5338VT3 B338VT3P 533855 543855 LBBTVTIP 5415VT3RP LBETWT2ZP 5415RR2

5B91VT3 SE100VT S6100RR 591VT3 6125VT2P 6125VT3 B331VT3 6226VT3 6226RR2

6150VT3

DE DELL SEEDS

OL 1005 DL 1111 OL 1200 DL 1197 OL 1079 DL 2020 DL 1331 DL 1445 DL 1792

DL 1672 DL 1867 DL 2625 DL 1960 DL 1236 DL 2863 DL 3710 DL 3857 DL 5601

DL 5149 DL4TN DL 4731 DL 3943 DL 5374 DL 6175 DL 6230 DL 6984 DL 7191

DL 8256 DL 9585 De Monster! Delightful! Delicious Won!  Delicious Too!

DEKALB

DKC26-T8 DKC26-25 DKC26-79 DKC27-54 DKC27-32 DKC27-55 DKC2T-44 DKC27-33 OKC28-T9

DKC27-45 DKC30-23 DK.C30-20 DKC32-83 DKC33-72 DKC34-27 DKC33-69 DKC34-46 DKC33-97

DKC35-43 DKC35-05 DK.C36-65 DKC36-34 DKEC36-37 DKC3T-41 DKC38-32 DKC38-26 DKC38-03

DKC40-20 DKC40-22 DKC40-21 DKC41-20 DKC42-72 DKC43-32 DKC43-10 DKC43-61 DKC43-27

DKC43-30 DKC43-47 DKC46-07 DKC45-51 DKC47-02 DKC46-60 DKC44-92 DKC46-19 DKC48-37

DKCA0-19 DKC49-93 DKCA0-73 DKC49-94 DKCA0-44 DKC50-45 DKC52-03 DKC52-62 DKC52-55

DKC53-41 DKC54-24 DKC56-33 DKCA5T-65 DKCAT-50 DKCB1-21 DKCA9-64

ELITE i
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COUNTRY FARM SEEDS LTD. |
CF208R CF214 CF288VT3 CF266 CF308VT3 CF330 1
CF393 CF372 CF370R CF434 CF454R CF455GSx
CF440 CF447VT3 CF455RIB CF486 CFS515R CF494VvT3
CF492R CF496RIB CF496GSx CF574RHXT CF572H CF550
CF558VT3 CF614 CF772RBt CF650 CF772YGCB CFT7TTR
CF658VT3 CF690 CF6382H CF692R CF676 CF710
CF870R CF870 CF870VT3 CF762 CF800 CF789
CFB76VT3 CF884VT3
CROPLAN GENETICS
1829VT2P 1829VT3 184RR2 229RR2 229VT2P 229585
229VT3 2329RR2 2551VT3P 2551RR2 2538RR2 2538VT3
273855 2738VT3 2738VT2P 2905VT3 2924VT2P
294RR2 3299VT3P 3337RR Hybrid Number: 2924VT3
3737TVT2P 3337VT2P DS93VT3 CHU Rating: 2775
3624VT3 3699RR 3514VT3 In Trials: Yes
3514RR2 3632A53000/GT  3738VT3 Technology Brand Names: YieldGard VT Triple
3888VT2P 3724RR2 3724VT3 GM Events: MON388017 MONS10
4136RR 4022VT3P 4022RR2 Related Conventional:
S54900VT 421VT3 4721VT3P EU Approved: Yes
491VT3 5237TRR 5237SS Refuge Size: 20%
33855 h43855 H88TVT3P Refuge Location: Within or Adjacent
5891VT3 S6100VT S6100RR Year 1st Marketed in Canada: 2010
annAvrTn fnneyra 2Ancnnna STERT
http:/fwww.compest.ca/index.cfm/resistance-mana...s/planting-configurations/stacked-echerw-refuge/ -
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List of Corn Hybrids

List of Corn Hybrids Commercially Available in Canada

In 2006, CSTA began to collect and publish information on corn hybrids that are commercially available in Canada. The list is updated twice annually, in the
late fall and early spring. It includes detailed information on corn hybrids, including:

Corn Heat Units

GM events present (if any)

Related conventional hybrid (for GM varieties)

Whether the hybrid is entered in performance trials

Whether the Hybrid is approved in the European Union (replaces the Market Choices list)

We have moved the list to a new data base that can provide additional information, including the technology brand name and refuge requirements. Where there is a
refuge requirement, clicking on the hybrid name will bring up a refuge map.

Find the new Corn Hybrid List here.

CFind the Canadian Corn Refuge Hybrid Selector here. Dprovided by the Ontario Corn Committee and the Canadian Corn Pest Coalition)

@ 2011 Canadian Seed Trade Association / L'association Canadienne du Commerce des Semences



I| {7} OCC Refuge Selector

| o Lir B S
= || ] v refugeselector.ca & ';." Google

The Canadian Corn Refuge Hybrid Selector

A collaborative project of: the Ontario Corn Committee, the Canadian Coin Pest Coalition
and the Canadian Seed Trade Association.

The Refuge Selector is meant for reference only. Please consult a reliable seed
sales agent or field agronomist when deciding which refuge hybrid to plant.

Please select a company and hybrid name OR the trade name of the product
yvou would like to look up:

@ specific Hybrid
Company: -
Hybrid: - selectcompany first— -
OR

) Trait Package Trade Name

Agrisure 3000GT -

Ontario Corn Heat Units: unknown -

Field Size: @ Acres () Hectares

List only glyphosate tolerant refuge hybrnids? MNo -

More Information on Insect Resistance Manaoement
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To obtain a list of suitable refuge hybrids, growers
need to input:

Seed Company Bt Technology Name
Hybrid Name Desired CHU Rating
Field Size Field Size

AN

RESPECT
THE REFUGE



The refuge selector output shows:
o Hybrid/technology selected
o CHU rating
o Pests controlled
o Tolerance toglyphosateand/or Liberty
o EU approval
o Refuge requirements
A Field size (percentage and area)
A Location of refugez (a) within 400m OR
(b) within or adjacent to the Bt field o
o Link to diagrams illustrating planting patterns /A\(

RESPECT

o List of non-Bt hybrids of comparable maturity geserbes
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The Canadian Corn Refuge Hybrid Selector

A collaborative project of: the Ontario Corn Committee, the Canadian Corn Pest Coalition
and the Canadian Seed Trade Association.

The Refuge Selector is meant for reference only. Please consult a reliable seed
sales agent or field agronomist when deciding which refuge hybrid to plant.

Please select a company and hybrid name OR the trade name of the product
you would like to look up:

— () Specific Hybrid
Company: -
Hybrid: - selectcompany first - -

OR

— @ Trait Package Trade Name

Genuity SmarntStax -

Ontarno Corn Heat Units: 2250 -

Field Size: 100 @ Acres () Hectares

List only glyphosate tolerant refuge hybrids? Mo -
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Refuge Requirements and Potential Refuge Hybrids

The Refuge Selector is meant for reference only. Please consult a reliable seed
sales agent or field agronomist when deciding which refuge hybrid to plant.

Trait Package Trade Name: Genuity SmartStax
Corn Heat Unit Rating: 2250

Insects controlled: European corn borer, rootworm, western bean cutworm, black cutworm, corn earworm,
fall armyworm.

Herbicides tolerated: glyphosate, Liberty.

Approved for Export to European Union: No.

Refuge Requirements for Genuity SmartStax:

This trait package contains at least two Bt traits to control European corn borer (ECB) and two Bt traits
to control corn reotworm (CRW). Therefore, the refuge reguirements that must be followed include:

SIZE:
5% of the total acreage. Based on your field size of 100 acres, you must plant 5 acres of your corn acreage
with a refuge hybrid. If planting refuge in strips, each refuge strip must be a MINIMUM OF TWO ROWS wide.

LOCATION:
Refuge must be planted within the stacked ECB/CRW Bt field or in an adjacent field with the same crop
rotation history.

AGRONOMICS:

The refuge must be planted at the same time as the Bt planting, have similar agronomics and be of similar
maturity (within 100-150 CHU). See table below for hybrid options. An European corn borer (ECB) Bt hybrid
can be used as refuge for a CRW field or stacked ECB/CRW Bt hybrids, but a non-Bt hybrid still must be
planted within 400 m as a refuge for the ECB Bt.

TREATMENT OPTIONS:

The refuge may be treated for corn rootworm (CRW) larval control with soil-applied or seed insecticides if
economic thresholds prescribe it. If thresholds indicate that control is warranted, the non-Bt refuge may be
treated with non-Bt insecticides for control of other caterpillar pests (eg. Western bean cutworm). If the
refuge is treated, the Bt corn must also be treated.

ADDITIONAL CRITERIA:

On-farm mixing of Bt and non-Bt corn seed at planting is NOT permitted. Keep accurate records of where
the Bt and refuge plantings are. Monitor for potential insect resistance and for other diseases or pest
issues within both the refuge and Bt fields.

PLANTING CONFIGURATIONS:
View diagrams of possible refuge planting configuration for Genuity Smartstax or Smartstax Bt corn.
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List of Non-Bt Refuge Hybrids with similar maturity (2250 +/- 100 CHU).
CHU 2 TOLERANT TO:
Rati Company Name | Hybrid Name
2150 Elite 30A27 RR X
2150 Elite HTE EDGE R X
2175 DEKALBE DKC27-32 Y
2175 DEKALB DKC27-54 X
2175 Mycogen Seeds 2N022 Y
2175 PICKSEED 2230RR Y
2200 Elite S91B17 RR Y
2200 Elite HTE FOCUS
2200 Elite HTE FUSION RR Y
2200 Maizex LF 690R Y.
2225 PRIDE Seeds A4001RR Y
2225 PRIDE Seeds A4012
2225 PRIDE Seeds A4022RR Y
2250 Hyland HL 2017
2250 Maizex MZ 1244R Y
2250 PICKSEED 2240RR Y
2250 Pioneer 39BS0 X,
2250 Pioneer 39BS3
2250 Pioneer 39F57 X
2250 PRIDE Seeds A4170RR :
2250 PRIDE Seeds K083
2275 Elite 31215
2275 Hyland HL R208 Y
2275 PRIDE Seeds KO80RR Y
2275 Speare Seeds GG 23902
2300 Elite 56F25
2300 Elite HTE TUNDRA RR X
2300 Elite HTE X7817 Y
2300 Horizon HZ 702 X
2300 Hyland Baxxos RR Y
2300 Hyland HL 2093
2300 Maizex LF 728R Y
2300 Maizex MZ 130
2300 Maizex MZ 1440R Y
2300 Mycogen Seeds TMF2NOS55
2300 PICKSEED 2219RR Y:
2325 Hyland HL S011
2325 PICKSEED 2304RR Y
2325 PRIDE Seeds A4240RR & &
2350 Elite 20745
2350 Elite 20747 RR X
2350 Maizex LF 753
2350 Maizex LF 755RR Y
2350 Maizex MZ 1677R X,
2350 Mycogen Seeds 2D093 Y




( xS [% Canadian Corn Pest Coalition (en) | Gen...
6 < IE www,cornpest.ca/index.cfm/resistance-management/refuge-requirements/planting-configurations

Genuity SmartStax or
SmartStax

Within and Adjacent Field Options {5% Refuge)

Block Perimeter Strips - 2 row min.

Adjacent - separated by road, ditch etc.

.Bi com || Refuge

Specific Criteria:
e 5% of your total corn acreage must be planted to a non-Bt refuge hybrid
e Strips must be 2 rows or wider
e Refuge must be planted within or adjacent to the Bt corn field

» Bt and refuge field must have the same crop history and be planted at
the same time
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Further Details:

Blocks

Many field sizes and configurations will make the ‘whole field’ option
impossible and require that a specific block or portion of a field be planted as
non-Bt refuge. This could result in the most effective refuge. One potential
problem in this arrangement is the possibility of having a non-Bt hybrid "land
locked" by the main Bt hybrid of the field at harvest.

Alternating Strips

Planting alternating strips of Bt and non-Bt hybrids can be an effective refuge.
This approach eliminates the need to dump planter boxes and switch hybrids
over the course of a field or farm, but it is restricted to planters with individual
row hoppers.Each refuge strip must be a MINIMUM OF TWO ROWS wide. DO NOT
plant less than two rows of refuge and DO NOT mix Bt and non-Bt seed. This
could allow the larva to travel and feed on both Bt and non-Bt hybrid, thus
ingesting an insufficient amount of Bt-toxin and increasing the risk of resistance
development

Headlands/Perimeter

Planting headland areas with non-Bt hybrids is another option. Some quick
calculations indicate that depending on the dimensions of the field, headlands
of 6 to 8rows in width can generally meet the 5 per cent requirement on fields
up to approximately 60 acres (again, depending on shape).

Adjacent

Adjacent means that the refuge must be planted in the field immediately beside
the Bt field and can be separated by no more than a two lane road, path, or
ditch. It can not be separated by an entire field, woodlot, river or major
highway.







