Canola Crop Improvement for the Southern
Great Plains: Building Acres, Building Value
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A Systems Approach

* Variety evaluations

* |nvestigations in best
management practices:
— Row spacing
— Equipment demonstrations
— No-till
— Precision nutrition
— Plant growth regulators

Integrated pest management
— |nsects

— Diseases
— Weeds

Pollinator Health

Canola harvest, drying and
storage

Extension Program



Winter Canola Variety Trials

 OSU Performance Trials-12 locations (OK)

— Paid entry from seed companies

— Separate conventional and RR trials at each location
 Demonstration Variety Trials-10 locations (OK)

— Several locations in TX as well
* National Winter Canola Variety Trials (OK & TX)

— In cooperation with Kansas State University
— Locations in Oklahoma and Texas



Winter Canola Variety Trials in OK
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Presenter
Presentation Notes
- 23 total variety trials in OK. (Stamm planted the NWCVT near Kiowa, Kochenower planted the NWCVT near Goodwell, and Wendal and I planted the rest).
- Main wheat belt area is based from the 2012 USDA-NASS Oklahoma Crop Data Layer Map. It shows why the canola trials are mainly located where they are.


Oklahoma Canola Variety Trials

* Planted Variety Trial (XX varieties)
Planted with no-till drill on 7.5”
spacing

* Planted in no-till following wheat

 Moisture conditions and stand
establishment were good.

 Stand establishment and fall vigor
was recorded.



Winter Canola Variety Trials in TX

Corpus
Christi



Texas Rolling Plains Canola Variety Trial

* Seven locations

No-till drill on 7.5” spacing
* Planted in no-till following wheat

* Moisture conditions and stand
establishment were good.

 Stand establishment and fall vigor
was recorded.




Winter Canola Variety Trial at College Station, TX
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Impacts of Variety Testing

A wide range of harsh growing conditions are possible in the
region

e Satisfies the need for a
wide range of varieties
with climactic adaptability

* Ensures producers in the
region have consistent
positive results

|dentify Adapted Varieties



Expanding the Capacity of Varieties Through BMP

* Planting Date
* Row Spacing

e Fertility

* Tillage

e Variety x Planting Date
* PGR x Planting Date



November 4, 2015

September 17 Planting October 2 Planting




December 22, 2015

September 17 Planting October 2 Planting
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February 1, 2016

September 17 Planting October 2 Planting




NWCVT Manhattan, K

Photo credit: Mike Stamm
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Winterkill Assessed 
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Lockett, TX PGR Trial

Planting Dates: Sept. 11, 18, and 25, 2015
Varieties: HyClass 125W & Pioneer 46W94

PGRs: tebuconazole, mepiquat
pentaborate, mepiquat chloride (2 rates),
fluxapyroxad/pyraclostrobin, and
metconazole.

Applied at 6 leaf stage.

Crown height and diameter measured in
December. Stand counts measured in
December and again in March.




College Station, TX PGR Trial

e Canola was planted on October 1, 15, 29,
and November 13.

 Two varieties evaluated include Pioneer
46W94 and Mercedes.

* PGRs include tebuconazole, mepiquat
pentaborate, mepiquat chloride (2 rates),
fluxapyroxad/pyraclostrobin, and
metconazole.

* PGRs applied at 6 leaf stage.

* Crown height and diameter measured in
December.




lanting Date x Plant Growth Regulator Study

~ Photo taken December 9, 2015 in Collége St"ation, ™X = e




E

August 25
September 1
September 8
September 22

September 28

Non-treated 0

Tebuconazole* 61.5
Tebuconazole* 123.09
mepiquat chloride 11.97
mepiquat chloride 23.94
mepiquat pentaborate 58.13
prohexadione-calcium 136.34
Metconazole* 51.29

kinetin + gibberellic acid + , 5, 5341

indole butyric acid +1.12

* Indicates a labeled fungicide


Presenter
Presentation Notes
Planting dates began August 25 and reoccurred each week for five weeks.  Treatments were made as each planting date reached the 4-6 leaf stage. ** indicate a labeled fungicide in canola.  Treatments included a non-treated check, tebuconazole at low and high rate, mepiquat chloride at a high and low rate, mepiquat pentaborate, prohexadione-calcium, metconazole, and kinetin. 
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Presenter
Presentation Notes
The blue box indicates the current planting date window. The orange bars indicate the treatment date and the black bars represent planting date.  2 planting dates occurred before the recommended window and  3 occurred inside the current recommendation. 


Mean Biomass Across Planting Dates a=0.05
4 WAT HSD =0.9956
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Presenter
Presentation Notes
Looking down the rows, we can see that the data follows with what was shown in the field. On the Y axis we have biomass in grams and along the X axis are the respective planting dates.  Planting dates with the same letter indicates no significant difference. Biomass was collect at 4 WAT and as expected, planting date A, which was the earliest planting date accumulated the most biomass.  


Planting GDD Accumulated
Date

A 1493
8 1086
C 1018 |
2
D 857 / b {y
f { V Y,
E 837 Ny KW,
- &
X / \J} ;t’f
¢ _J\ y

SR TN
:/ " 4
2 "\k ‘:\\\}% o A
\ ‘ - Wil /
f/ r—— qi_.ff
539-615 771-865 1398-1565 2481-2633
(Brandt & Scott 1997)



Presenter
Presentation Notes
Growing Degree Days accumulated for each planting date ranged from 1493 to 857. These differences also can explain biomass accumulation.  Interestingly, it takes 1400 GDD to reach 50% flowering for canola; while some of these planting dates reached the required amount, we saw no flowering because  of the photoperiod responses. 
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Presenter
Presentation Notes
I would like to take a moment to set up this graph and following graphs will use the same format.  On the Y axis we have plant height in CM and on the X axis we have treatments by planting date. The green bar indicates a C planting, the blue a D planting, and the orange bars represent the E planting date. Metconazole applied at planting date c resulted in the shortest plants overall.  The D and E dates occurred later than planting date C but still acquired more top growth.  


Prohexadione D

Metconazole C

OKLAHOMA



Presenter
Presentation Notes
Metconazole applied at planting date c 4WAT shows a visual difference in plant height across locations when compared to prohexadione applied on pd D 4 WAT.  


e, 4

Tebuconazole (low) E

Metconazole C
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Presenter
Presentation Notes
Again when we compare metconazole applied to pd c, 4 WAT we can see the difference in height across locations when compared to tebuconazole applied to pd E, 4 WAT. 


Plant Height Comparisons  Planting date E a =0.05
Planting date B HSD =1.15
Planting date C
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Presenter
Presentation Notes
Here the green bar represents planting date e, the blue pd B and the orange represents planting date C. Kinetin applied at planting date e resulted in a significant increase in plant height when compared to these treatments that were applied to planting date that were earlier than pd e. 
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Presenter
Presentation Notes
When comparing kinetin applied to planting date E, 4 WAT to metconazole applied to pd c, 4 WAT we can visually see the significant difference in plant height.  Although we see this increase, this could still be a useful tool to farmers the have to plant canola in later part of the planting window. If the canola does not have enough top growth to over winter, kinetin could be applied to increase top growth. 
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Presenter
Presentation Notes
When Caramba or metconazole is applied to the planting date that is at the front of the planting date window, it significantly reduces plant height at 4 WAT when compared to treatment dates that occurred after.  
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Presenter
Presentation Notes
When ascend or kinetin is applied at planting date e resulted in an increase in plant height when compared to planting dates that occurred before.  This could be useful to producers because if the crop is too small to overwinter, ascend applications can be made to encourage plant growth.  


Impacts of PGR Testing

* Drought mitigation through fall top-growth
management

* Earlier planting dates could improve winter
survivability; but additional tools are
needed to manage excess growth




Row Spacing and Seeding Rate

* Row spacing include 10”, 20”, 30” in no-till and 30” in strip-
till.

Evaluated varieties include Pioneer 46W94 (hybrid) and
HyClass 125W (OP).

 Seeding rates for 10 and 20” spacing were 3 and 5 Ibs/ac.

 Seeding Rates for 30” spacing were 1.5 and 2.0 lbs/ac.

20” Spacing 30” Spacing
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Large Scale VT with Hoe Drill in No-till
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Presentation Notes
High winter kill losses with some varieties.


2014-2015 No-till Demo

e
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Presentation Notes
Looked at Planter vs Disc Drill vs Hoe Drill


Seed Yield (bu/A)
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2014-2015 No-till Demonstration

30" Planter 15" Planter 7.5" Disc Drill 9" Hoe Drill


Presenter
Presentation Notes
EFAW, 3 reps. Planted into wheat stubble. 50ft length plots. Planter was a Monosem vacuum planter with row cleaners. Drill was a double disc Truax box drill. Hoe drill was a double shank Seed Hawk air seeder. No statistical diff.


Chart1

		30" Planter

		15" Planter

		7.5" Disc Drill

		9" Hoe Drill
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Seed Yield (bu/A)
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				Series 1

		30" Planter		44.2

		15" Planter		50.6

		7.5" Disc Drill		51.6

		9" Hoe Drill		53.4

				To resize chart data range, drag lower right corner of range.






2014-2015 Monosem in No-till

Evaluate vacuum planting into wheat stubble

Three-way factorial

— Row spacing (15”, 30", and Twin (8” x 22”))
— Variety (OP vs Hybrid, both RR)

— Population (0.75” and 1” seed spacing)

Single disc row cleaner
Two locations

— North central OK
— South central OK (2015 not harvested)
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2014-2015 Monosem in No-till
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Presenter
Presentation Notes
No difference from population.
Significant stand loss over winter, especially the Pioneer Hybrid 46W94.

Past data shows hybrids out performing OP’s on wider row spacing unlike what this shows.
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				DKW 46-15		P 46W94

		Twin		43.6		37.1

		15"		53		35.7

		30"		41.9		34.9

				To resize chart data range, drag lower right corner of range.









VT Intensity




o-Till Canola Fairview January 2016

* Canola stands are excellent
* No difference in measured canopy among teatments

* Stand counts, NDVI, and crown height data are currently being
compiled




Fairview Stand on Feb. 13, 2015

8 Vertica

1




2014-15 Fairview Yield
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TMeans with the same letter are not significantly different. Alpha = 0.05.
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Sheet1

		Plot		Rep		Trt		plot wt		Moisture		Adj. Plot Wt.		Harvest Area		Plot Wt./Ac		BUAC		AVG BUAC		kg/ha		AVG kg/ha		Yield (kg)		plot area (ac)		hectare		kg/ha				TRT #		Avg kg/ha

		Vincent		1		0		60		0.1		66		0.0688705234		958.32		19.2		28.7		1074.1		1611.2		27.2		0.068871		0.027883		975.51				0		1463.82

		11		1		1		100		0.1		110		0.0688705234		1597.2		31.9		32.7		1790.2		1835.0		45.4		0.068871		0.027883		1626.78				1		1667.45

		12		1		2		120		0.1		132		0.0688705234		1916.64		38.3		35.1		2148.3		1969.2		54.4		0.068871		0.027883		1952.14				2		1789.46																						0				Vincent

		13		1		3		90		0.1		99		0.0688705234		1437.48		28.7		33.5		1611.2		1879.7		40.8		0.068871		0.027883		1464.10				3		1708.12																						1				NT

		14		1		4		90		0.1		99		0.0688705234		1437.48		28.7		33.5		1611.2		1879.7		40.8		0.068871		0.027883		1464.10				4		1708.12																						2				Burn

		15		1		5		120		0.1		132		0.0688705234		1916.64		38.3		34.3		2148.3		1924.5		54.4		0.068871		0.027883		1952.14				5		1748.79																						3				VT1

		16		1		6		90		0.1		99		0.0688705234		1437.48		28.7		28.7		1611.2		1611.2		40.8		0.068871		0.027883		1464.10				6		1464.10																						4				VT2

		21		2		1		100		0.1		110		0.0688705234		1597.2		31.9				1790.2				45.4		0.068871		0.027883		1626.78																												5				VT3

		22		2		2		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46																												6				Harrow

		23		2		3		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		24		2		4		100		0.1		110		0.0688705234		1597.2		31.9				1790.2				45.4		0.068871		0.027883		1626.78

		25		2		5		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		26		2		6		80		0.1		88		0.0688705234		1277.76		25.6				1432.2				36.3		0.068871		0.027883		1301.42

		31		3		1		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		32		3		2		90		0.1		99		0.0688705234		1437.48		28.7				1611.2				40.8		0.068871		0.027883		1464.10

		33		3		3		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		34		3		4		130		0.1		143		0.0688705234		2076.36		41.5				2327.3				59.0		0.068871		0.027883		2114.81

		35		3		5		90		0.1		99		0.0688705234		1437.48		28.7				1611.2				40.8		0.068871		0.027883		1464.10

		36		3		6		90		0.1		99		0.0688705234		1437.48		28.7				1611.2				40.8		0.068871		0.027883		1464.10

		41		4		1		100		0.1		110		0.0688705234		1597.2		31.9				1790.2				45.4		0.068871		0.027883		1626.78

		42		4		2		120		0.1		132		0.0688705234		1916.64		38.3				2148.3				54.4		0.068871		0.027883		1952.14

		43		4		3		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		44		4		4		100		0.1		110		0.0688705234		1597.2		31.9				1790.2				45.4		0.068871		0.027883		1626.78

		45		4		5		110		0.1		121		0.0688705234		1756.92		35.1				1969.2				49.9		0.068871		0.027883		1789.46

		46		4		6		100		0.1		110		0.0688705234		1597.2		31.9				1790.2				45.4		0.068871		0.027883		1626.78

		Vincent		4		0		120		0.1		132		0.0688705234		1916.64		38.3				2148.3				54.4		0.068871		0.027883		1952.14
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2014-15 Chickasha Yield
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No-till Burn Great Plains Landoll Harrow Cover Crop

1 Means with the same letter are not significantly different. Alpha = 0.05.
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Sheet1

		Range		Row		REP		TRT		Plot Wt. lbs		% Moisture		Test Wt. lbs				harvest area		acre		harvest acre		lbs per acre		bu per acre				AVG BUAC		AVG Moist		AVG TW

		1		8		1		1		20.27		5.41		54.08		50		450		43560		0.0103305785		1962.1		39.2				38.3		5.3		55.5		2146.4

		1		7		1		2		14.47		5.3		53.83		50		450		43560		0.0103305785		1400.7		28.0				25.2		5.0		51.9		1412.3

		3		7		1		3		7.94		5.2		54.31		50		450		43560		0.0103305785		768.6		15.4				27.8		5.2		54.2		1557.9

		2		8		1		4		21.16		4.36		48.97		50		450		43560		0.0103305785		2048.3		41.0				36.1		4.9		51.1		2023.1

		3		8		1		5		10.79		4.62		49.63		50		450		43560		0.0103305785		1044.5		20.9				21.2		5.3		54.3		1188.1

		2		7		1		6		17.32		5.8		58.39		50		450		43560		0.0103305785		1676.6		33.5				36.3		5.4		56.3		2034.3

		3		6		2		1		18.09		5.46		56.47		50		450		43560		0.0103305785		1751.1		35.0

		3		5		2		2		12.8		4.62		49.41		50		450		43560		0.0103305785		1239.0		24.8

		1		6		2		3		18.02		5.09		54.01		50		450		43560		0.0103305785		1744.3		34.9

		1		5		2		4		15.34		5.36		53.53		50		450		43560		0.0103305785		1484.9		29.7

		2		6		2		5		12.26		5.57		57.97		50		450		43560		0.0103305785		1186.8		23.7

		2		5		2		6		20.25		5.24		53.2		50		450		43560		0.0103305785		1960.2		39.2

		3		4		3		1		21.59		5.23		54.83		50		450		43560		0.0103305785		2089.9		41.8

		2		4		3		2		15.57		4.22		45.67		50		450		43560		0.0103305785		1507.2		30.1

		3		3		3		3		15.54		5.18		53.38		50		450		43560		0.0103305785		1504.3		30.1

		2		3		3		4		17.94		4.36		48.5		50		450		43560		0.0103305785		1736.6		34.7

		1		4		3		5		10.83		5.75		56.84		50		450		43560		0.0103305785		1048.3		21.0

		1		3		3		6		15.74		5.7		56.38		50		450		43560		0.0103305785		1523.6		30.5

		2		2		4		1		19.14		5.23		56.74		50		450		43560		0.0103305785		1852.8		37.1

		2		1		4		2		9.23		5.9		58.64		50		450		43560		0.0103305785		893.5		17.9

		1		1		4		3		15.92		5.51		55.04		50		450		43560		0.0103305785		1541.1		30.8

		1		2		4		4		20.23		5.43		53.51		50		450		43560		0.0103305785		1958.3		39.2

		3		2		4		5		9.95		5.21		52.91		50		450		43560		0.0103305785		963.2		19.3

		3		1		4		6		21.59		4.97		57.24		50		450		43560		0.0103305785		2089.9		41.8
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		REP		TRT		% Moisture		Test Wt. lbs		bu per acre		moisture adjustment

		1		1		0.0541		54.08		36.28		1.96		34.32

		1		2		0.053		53.83		26.02		1.38		24.64

		1		3		0.052		54.31		14.15		0.74		13.42

		1		4		0.0436		48.97		41.83		1.82		40.00

		1		5		0.0462		49.63		21.05		0.97		20.07

		1		6		0.058		58.39		28.71		1.67		27.05

		2		1		0.0546		56.47		31.01		1.69		29.32

		2		2		0.0462		49.41		25.08		1.16		23.92

		2		3		0.0509		54.01		32.30		1.64		30.65

		2		4		0.0536		53.53		27.74		1.49		26.25

		2		5		0.0557		57.97		20.47		1.14		19.33

		2		6		0.0524		53.2		36.85		1.93		34.92

		3		1		0.0523		54.83		38.12		1.99		36.12

		3		2		0.0422		45.67		33.00		1.39		31.61

		3		3		0.0518		53.38		28.18		1.46		26.72

		3		4		0.0436		48.5		35.81		1.56		34.24

		3		5		0.0575		56.84		18.44		1.06		17.38

		3		6		0.057		56.38		27.02		1.54		25.48

		4		1		0.0523		56.74		32.65		1.71		30.95

		4		2		0.059		58.64		15.24		0.90		14.34

		4		3		0.0551		55.04		28.00		1.54		26.46

		4		4		0.0543		53.51		36.60		1.99		34.61

		4		5		0.0521		52.91		18.20		0.95		17.26

		4		6		0.0497		57.24		36.51		1.81		34.70





SAS DATA

		REP		TRT		BUAC

		1		1		2080.3		2030.96								1		1		39.2		38.3

		1		2		1486.8		1342.94								1		2		28.0		25.2

		1		3		816.7		1475.78								1		3		15.4		27.8

		1		4		2195.7		1927.04								1		4		41.0		36.1

		1		5		1116.6		1125.87								1		5		20.9		21.2

		1		6		1770.2		1922.15								1		6		33.5		36.3

		2		1		1855.6										2		1		35.0

		2		2		1324.6										2		2		24.8

		2		3		1855.6										2		3		34.9

		2		4		1575.1										2		4		29.7

		2		5		1256.1										2		5		23.7

		2		6		2082.0										2		6		39.2

		3		1		2220.0										3		1		41.8

		3		2		1618.0										3		2		30.1

		3		3		1598.7										3		3		30.1

		3		4		1861.6										3		4		34.7

		3		5		1107.5										3		5		21.0

		3		6		1610.4										3		6		30.5

		4		1		1968.0										4		1		37.1

		4		2		942.4										4		2		17.9

		4		3		1632.1										4		3		30.8

		4		4		2075.7										4		4		39.2

		4		5		1023.3										4		5		19.3

		4		6		2226.0										4		6		41.8





Sheet3

		REP		TRT		Plot Wt. lbs		% Moisture		Test Wt. lbs		STD Test Wt.		harvest area		acre		harvest acre		lbs per acre		moisture adj.		lbs per acre minus moisture		BUAC adj. w/test wt.		kg PER ac		kg/ha

		1		1		20.27		5.41		54.08		50		450		43560		0.0103305785		1962.1		0.0541		1856.0		34.32		841.9		2080.3		2031.0

		1		2		14.47		5.30		53.83		50		450		43560		0.0103305785		1400.7		0.053		1326.5		24.64		601.7		1486.8		1342.9

		1		3		7.94		5.20		54.31		50		450		43560		0.0103305785		768.6		0.052		728.6		13.42		330.5		816.7		1475.8

		1		4		21.16		4.36		48.97		50		450		43560		0.0103305785		2048.3		0.0436		1959.0		40.00		888.6		2195.7		1927.0

		1		5		10.79		4.62		49.63		50		450		43560		0.0103305785		1044.5		0.0462		996.2		20.07		451.9		1116.6		1125.9

		1		6		17.32		5.80		58.39		50		450		43560		0.0103305785		1676.6		0.058		1579.3		27.05		716.4		1770.2		1922.2

		2		1		18.09		5.46		56.47		50		450		43560		0.0103305785		1751.1		0.0546		1655.5		29.32		750.9		1855.6

		2		2		12.80		4.62		49.41		50		450		43560		0.0103305785		1239.0		0.0462		1181.8		23.92		536.1		1324.6

		2		3		18.02		5.09		54.01		50		450		43560		0.0103305785		1744.3		0.0509		1655.5		30.65		751.0		1855.6

		2		4		15.34		5.36		53.53		50		450		43560		0.0103305785		1484.9		0.0536		1405.3		26.25		637.5		1575.1

		2		5		12.26		5.57		57.97		50		450		43560		0.0103305785		1186.8		0.0557		1120.7		19.33		508.3		1256.1

		2		6		20.25		5.24		53.20		50		450		43560		0.0103305785		1960.2		0.0524		1857.5		34.92		842.6		2082.0

		3		1		21.59		5.23		54.83		50		450		43560		0.0103305785		2089.9		0.0523		1980.6		36.12		898.4		2220.0

		3		2		15.57		4.22		45.67		50		450		43560		0.0103305785		1507.2		0.0422		1443.6		31.61		654.8		1618.0

		3		3		15.54		5.18		53.38		50		450		43560		0.0103305785		1504.3		0.0518		1426.4		26.72		647.0		1598.7

		3		4		17.94		4.36		48.50		50		450		43560		0.0103305785		1736.6		0.0436		1660.9		34.24		753.4		1861.6

		3		5		10.83		5.75		56.84		50		450		43560		0.0103305785		1048.3		0.0575		988.1		17.38		448.2		1107.5

		3		6		15.74		5.70		56.38		50		450		43560		0.0103305785		1523.6		0.057		1436.8		25.48		651.7		1610.4

		4		1		19.14		5.23		56.74		50		450		43560		0.0103305785		1852.8		0.0523		1755.9		30.95		796.5		1968.0

		4		2		9.23		5.90		58.64		50		450		43560		0.0103305785		893.5		0.059		840.7		14.34		381.4		942.4

		4		3		15.92		5.51		55.04		50		450		43560		0.0103305785		1541.1		0.0551		1456.1		26.46		660.5		1632.1

		4		4		20.23		5.43		53.51		50		450		43560		0.0103305785		1958.3		0.0543		1851.9		34.61		840.0		2075.7

		4		5		9.95		5.21		52.91		50		450		43560		0.0103305785		963.2		0.0521		913.0		17.26		414.1		1023.3

		4		6		21.59		4.97		57.24		50		450		43560		0.0103305785		2089.9		0.0497		1986.0		34.70		900.9		2226.0
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Sheet5

		REP		TRT		Plot Wt. lbs		% Moisture		Adj. Plot Wt. (lbs.)		harvest acre		Plot Wt./Ac		BUAC		AVG BUAC		kg/ha		AVG kg/ha		Test Wt. lbs		STD Test Wt.		harvest area		acre		harvest acre		lbs per acre		moisture adj.		lbs per acre minus moisture		BUAC adj. w/test wt.		kg PER ac		kg/ha

		1		1		20.27		5.41		21.3038		0.0103		2062.2049		41.2		40.3		2311.4		2256.6		54.08		50		450		43560		0.0103305785		1962.1		0.0541		1856.0		34.32		841.9		2080.3

		1		2		14.47		5.30		15.2257		0.0103		1473.8435		29.5		26.6		1652.0		1492.2		53.83		50		450		43560		0.0103305785		1400.7		0.053		1326.5		24.64		601.7		1486.8

		1		3		7.94		5.20		8.3635		0.0103		809.5836		16.2		29.3		907.4		1639.8		54.31		50		450		43560		0.0103305785		768.6		0.052		728.6		13.42		330.5		816.7

		1		4		21.16		4.36		22.4860		0.0103		2176.6474		43.5		38.2		2439.7		2141.2		48.97		50		450		43560		0.0103305785		2048.3		0.0436		1959.0		40.00		888.6		2195.7

		1		5		10.79		4.62		11.4350		0.0103		1106.9082		22.1		22.3		1240.7		1251.0		49.63		50		450		43560		0.0103305785		1044.5		0.0462		996.2		20.07		451.9		1116.6

		1		6		17.32		5.80		18.1283		0.0103		1754.8162		35.1		38.1		1966.9		2135.7		58.39		50		450		43560		0.0103305785		1676.6		0.058		1579.3		27.05		716.4		1770.2

		2		1		18.09		5.46		19.0025		0.0103		1839.4459		36.8				2061.7				56.47		50		450		43560		0.0103305785		1751.1		0.0546		1655.5		29.32		750.9		1855.6

		2		2		12.80		4.62		13.5652		0.0103		1313.1071		26.3				1471.8				49.41		50		450		43560		0.0103305785		1239.0		0.0462		1181.8		23.92		536.1		1324.6

		2		3		18.02		5.09		19.0031		0.0103		1839.4992		36.8				2061.8				54.01		50		450		43560		0.0103305785		1744.3		0.0509		1655.5		30.65		751.0		1855.6

		2		4		15.34		5.36		16.1309		0.0103		1561.4675		31.2				1750.2				53.53		50		450		43560		0.0103305785		1484.9		0.0536		1405.3		26.25		637.5		1575.1

		2		5		12.26		5.57		12.8635		0.0103		1245.1834		24.9				1395.7				57.97		50		450		43560		0.0103305785		1186.8		0.0557		1120.7		19.33		508.3		1256.1

		2		6		20.25		5.24		21.3210		0.0103		2063.8728		41.3				2313.3				53.20		50		450		43560		0.0103305785		1960.2		0.0524		1857.5		34.92		842.6		2082.0

		3		1		21.59		5.23		22.7343		0.0103		2200.6773		44.0				2466.6				54.83		50		450		43560		0.0103305785		2089.9		0.0523		1980.6		36.12		898.4		2220.0

		3		2		15.57		4.22		16.5699		0.0103		1603.9702		32.1				1797.8				45.67		50		450		43560		0.0103305785		1507.2		0.0422		1443.6		31.61		654.8		1618.0

		3		3		15.54		5.18		16.3723		0.0103		1584.8341		31.7				1776.4				53.38		50		450		43560		0.0103305785		1504.3		0.0518		1426.4		26.72		647.0		1598.7

		3		4		17.94		4.36		19.0642		0.0103		1845.4184		36.9				2068.4				48.50		50		450		43560		0.0103305785		1736.6		0.0436		1660.9		34.24		753.4		1861.6

		3		5		10.83		5.75		11.3414		0.0103		1097.8491		22.0				1230.5				56.84		50		450		43560		0.0103305785		1048.3		0.0575		988.1		17.38		448.2		1107.5

		3		6		15.74		5.70		16.4920		0.0103		1596.4278		31.9				1789.3				56.38		50		450		43560		0.0103305785		1523.6		0.057		1436.8		25.48		651.7		1610.4

		4		1		19.14		5.23		20.1544		0.0103		1950.9479		39.0				2186.7				56.74		50		450		43560		0.0103305785		1852.8		0.0523		1755.9		30.95		796.5		1968.0

		4		2		9.23		5.90		9.6505		0.0103		934.1662		18.7				1047.1				58.64		50		450		43560		0.0103305785		893.5		0.059		840.7		14.34		381.4		942.4

		4		3		15.92		5.51		16.7142		0.0103		1617.9376		32.4				1813.5				55.04		50		450		43560		0.0103305785		1541.1		0.0551		1456.1		26.46		660.5		1632.1

		4		4		20.23		5.43		21.2572		0.0103		2057.7003		41.2				2306.4				53.51		50		450		43560		0.0103305785		1958.3		0.0543		1851.9		34.61		840.0		2075.7

		4		5		9.95		5.21		10.4796		0.0103		1014.4215		20.3				1137.0				52.91		50		450		43560		0.0103305785		963.2		0.0521		913.0		17.26		414.1		1023.3

		4		6		21.59		4.97		22.7966		0.0103		2206.7149		44.1				2473.4				57.24		50		450		43560		0.0103305785		2089.9		0.0497		1986.0		34.70		900.9		2226.0
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Integrated Pest Management

* Insect Scouting

* Insecticide Trials

* Screening for Blackleg resistance
* Preemergent weed control

e Pollinator health



Blackleg Major Gene Resistance

Plant genes

Pathogen RIm1 rim1

genes Resistant Susceptible

AvrLm1 R

Avirulent

avrLm1 S

virulent

Modified from Genoscope - Centre National de Séquencage http://www.genoscope.cns.fr


Presenter
Presentation Notes
L. maculans first interacts with its hosts via typical gene-for-gene interactions, where the outcome of the infection (resistance or susceptibility) depends on the presence of one major gene for resistance in the plant (R) and one corresponding avirulence (AVR) gene in the pathogen 

The gene-for-gene paradigm, now established for numerous plant-pathogen interactions, has major economic and scientific consequences. Such strict host specificities led breeders to widely breed for, and deploy, the corresponding resistance, i.e., major gene resistance in crops. The plants harbouring these genes are fully immune to the disease. The unwanted counterpart is that such resistance genes exert extremely strong selection pressure on pathogen populations that usually can easily develop single mutations in their avirulence genes, which are enough to overwhelm the corresponding major resistance. 

For example, the large scale deployment of major resistance gene Rlm1(recognizing avirulence gene AvrLm1) in France since 1995 led, in three years only, to the surge and prevalence of populations of Leptosphaeria maculans, having lost the functional allele of AvrLm1. Consequently, the efficiency of Rlm1-harbouring varieties to control the disease was lost in three years only, whereas more that 10 years were needed for breeders to introduce this resistance source in commercial varieties.

On a fundamental point of view, there is a definite lack of data on fungal avirulence genes, which are broadly defined by the resistance phenotype they induce on resistant plants. In this respect their intrinsic function, their role in fungal biology or pathogenicity, the recognition mechanism between the R and AVR genes, and the mode of evolution under selection pressure are widely unknown, with only 10 avirulence genes in only 3 three ascomycete species currently identified at the molecular level, and a definite lack of common traits between these genes.
The INRA-PMDV group at Versailles develops map-based cloning strategies to identify such avirulence genes in L. maculans (termed AvrLm). Eight AvrLm genes are currently mapped on the fungal genetic map, and six of them are organized as two unlinked genetic clusters comprising three genes each. The main target of the Rouxel’s team at INRA-Versailles currently is the AvrLm1-AvrLm2-AvrLm6 cluster, due to (i) the wide use of the
Rlm1 resistance gene these last years, and the concomitant availability of large collections of isolates having been submitted to the selection pressure; (ii) the very different crop history of the three resistance gene corresponding to avirulence genes of this cluster, with Rlm2 having been used in the most ancient oilseed rape genotypes, whereas Rlm6 has never been used in crops in Europe; and (iii) the important size polymorphism of the chromosome harbouring this gene cluster, ranging between 1.90 Mb and 2.80 Mb depending on the isolates.



Screening for Major-Gene Resistance to Black Leg

22 new entries screened against
3 races of L. maculans races
polymorphic for AV1 and AV4

Screened 63 entries to date
— 20 (32%) have major-gene
resistance
— only 2 (3%) are round-up ready

— Resistance to all races (likely R7)
only found in 5 (8%) non-round-up
ready entries




Screening Winter Canola Germplasm for Resistance to Black Leg

National Winter Canola Variety Trial KSU Breeding Lines
48 entries in replicated plots 110 entries in observational plots
planted and inoculated planted and inoculated
good winter survival good winter survival
leaf spot present in trial leaf spot present in trial




Impacts of Pest Management Testing

Improved

Black leg
screening

. “ldentification
of resistant
lines

.. ‘Incorporation
into breeding
stock for
variety
development

Growers can now select
varieties for blackleg resistance

Industry should look to develop
better resistance in RR varieties




Objective: Develop an efficient scouting plan that can be used as a decision aid for determining the need
for preventive fall applications of pyrethroid insecticides.

*Scouting over 50 fields throughout the western half of Oklahoma to clarify pest activity periods. Goal is to
validate and improve calendar below.

Army Cutworm----------e-e-emememeeemeen-e
Beet Armyworm------ |
Diamondback MoOth-===e==mmmmcmemmme e e ————————— |

*Aphids not present in fall with use of insecticidal seed treatment
Turnip Aphid---====smseseeeececenne-.-. |

Pelee Cliineh BUEE——————————rrrerrrrrrrrrrrrrrrrrr e |
Harlequin bug------------ |
Variegated Cutworm--|

*Results to date: No unexpected infestations. No detection of seed-pod weevil Whlch is a severe peét in SE
United States.



Weed Management

* Five herbicide sites throughout OK investigating
herbicide programs for preemergent weed
control

* Improve databank to request section 18 and
24C registrations where necessary

e Rotational studies investigating crop rotation
intervals following wheat




Pollinator Health

Objective: Determine if canola increases pollinator health



Preliminary Data

Comparison of Nosema infection
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Nosema infection decreased at 2 of the 3 locations

Control was not infected

Hives will be evaluated for Nosema infection before being set in research
locations to ensure uniform infection levels in 2016

Sampling Procedure will be changed for 2016 utilizing both molecular and
microscopy techniques
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Comparison of honey bee brood weights
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* Brood weights increased at all locations and significantly at

two locations

* Data will be analyzed looking at the ratio of increase for

2016
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Comparison of Varroa mite infestation
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Varroa mite infestation decreased at one location, but increased in 2 others

and the control

The control location had more Varroa mites present than canola locations
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Sheet1

		Date		Location		Location (edit)		Date (edit)		% Flower		Hive #		Total frames top		Total frames bottom		Active frames top		Active frames bottom		Total weights (3 taken)lbs		Total brood weight lbs		300 bees collected		Nosema SSU 1		Nosema SSU 1 (edit)		RFLP NosemaSSU1 (DraI, RsaI)		Spiroplasma		Spiroplasma(edit)		Varroa #		comments

		3/30/15		Pond Creek		Pond Creek		1		5		102		8		8		4		0		31.66		21.1066666667		Y		Pos		1		NC		Pos		1		0

		3/30/15		Pond Creek		Pond Creek		1		5		202		8		8		8		8		42.75		28.5		Y		Neg		0				Neg		0		0

		3/30/15		Pond Creek		Pond Creek		1		5		301		8		8		6		5		62.35		41.5666666667		Y		Neg		0				Neg		0		0

		3/30/15		Pond Creek		Pond Creek		1		5		401		8		5		8		4		37.83		25.22		Y		Neg		0				Neg		0		0

		3/30/15		Pond Creek		Pond Creek		1		5		501		8		8		7		8		37.43		24.9533333333		Y		Neg		0				Neg		0		0

		3/30/15		Pond Creek		Pond Creek		1		5		604		8		8		6		8		35.52		23.68		Y		Neg		0				Pos		1		0

		3/30/15		Pond Creek		Pond Creek		1		5		702		8		8		3		2		45.83		30.5533333333		Y		Pos		1		NC		Neg		0		1

		3/30/15		Pond Creek		Pond Creek		1		5		804		8		8		7		6		37.43		24.9533333333		Y		Neg		0				Neg		0		2

		3/30/15		Pond Creek		Pond Creek		1		5		902		8		8		7		6		39.11		26.0733333333		Y		Neg		0				Neg		0		0

		3/30/15		Pond Creek		Pond Creek		1		5		1002		8		8		3		4		68.74		45.8266666667		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		103		8		8		4		1		99.43		66.2866666667		Y		Neg		0				Pos		1		0

		4/1/15		Guthrie		Guthrie		1		15		204		8		8		4		0		153.44		102.2933333333		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		303		8		8		6		4		145		96.6666666667		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		403		8		8		7		8		143.85		95.9		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		502		8		8		7		7		138.38		92.2533333333		Y		Pos		1		NC		Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		603		8		8		4		3		126.26		84.1733333333		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		701		8		8		6		2		132.23		88.1533333333		Y		Pos		1				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		802		8		8		5		3		129.54		86.36		Y		Pos		1				Neg		0		1

		4/1/15		Guthrie		Guthrie		1		15		903		8		8		4		5		105.51		70.34		Y		Neg		0				Neg		0		0

		4/1/15		Guthrie		Guthrie		1		15		1004		8		8		1		0		127.91		85.2733333333		Y		Pos		1		NC		Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		101		8		8		6		4		161.46		107.64		Y		Pos		1				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		201		8		8		4		6		118.661		79.1073333333		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		302		8		8		4		0		89.36		59.5733333333		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		402		8		8		4		2		116.07		77.38		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		504		8		8		5		4		100.44		66.96		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		601		8		8		3		1		198.28		132.1866666667		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		704		8		8		6		5		201.39		134.26		Y		Neg		0				Neg		0		3

		4/1/15		Kingfisher		Kingfisher		1		Control		803		8		8		7		8		122.48		81.6533333333		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		901		8		8		7		6		157.61		105.0733333333		Y		Neg		0				Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		1003		8		8		7		5		192.95		128.6333333333		Y		Neg		0				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		104		8		8		5		7		110.92		73.9466666667		Y		Neg		0				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		203		8		8		4		6		109.61		73.0733333333		Y		Pos		1		NC		Neg		0		0		didn't smell right; not a large enough sample; roaches; dying hive

		4/3/15		Hunter		Hunter		1		8		304		8		8		7		7		142.82		95.2133333333		Y		Pos		1				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		404		8		8		3		5		132.34		88.2266666667		Y		Neg		0				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		503		8		8		7		8		155.46		103.64		Y		Pos		1		NC		Neg		0		0

		4/3/15		Hunter		Hunter		1		8		602		8		8		5		5		125.41		83.6066666667		Y		Pos		1				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		703		8		8		6		6		122.49		81.66		Y		Neg		0				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		801		8		8		5		7		155.45		103.6333333333		Y		Pos		1				Neg		0		0

		4/3/15		Hunter		Hunter		1		8		904		8		8		6		7		132.34		88.2266666667		Y		Pos		1		NC		Neg		0		0

		4/3/15		Hunter		Hunter		1		8		1001		8		9		8		5		129.03		86.02		Y		Pos		1		NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		104		8		8		8		8		155.01		103.34		Y		Pos		1		NC		Pos		1		2

		5/14/15		Hunter		Hunter		2		5		203		8		8		5		4		146.74		97.8266666667		Y		Neg		0				Neg		0		0

		5/14/15		Hunter		Hunter		2		5		304		8		8		8		8		246.21		164.14		Y		Pos		1		NC		Pos		1		5

		5/14/15		Hunter		Hunter		2		5		404		8		8		7		8		198.83		132.5533333333		Y		Pos		1		NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		503		8		8		8		8		230.73		153.82		Y		Neg		0				Neg		0		0

		5/14/15		Hunter		Hunter		2		5		602		8		8		8		8		223.11		148.74		Y		Neg		0				Neg		0		2		some type of disease

		5/14/15		Hunter		Hunter		2		5		703		8		8		7		8		166.58		111.0533333333		Y		Neg		0				Neg		0		0

		5/14/15		Hunter		Hunter		2		5		801		8		8		8		8		220.01		146.6733333333		Y		Neg		0				Neg		0		0

		5/14/15		Hunter		Hunter		2		5		904		8		8		7		8		202.81		135.2066666667		Y		Pos		1		NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		1001		8		8		7		8		161.68		107.7866666667		Y		Neg		0				Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		101		8		8		2		2		209.84		139.8933333333		Y		Neg		0				Neg		0		0		loss, only 1 brood box; not able to take data; site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		201		8		8		7		8		207.65		138.4333333333		Y		Neg		0				Neg		0		2		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		302		8		8		8		7		194.82		129.88		Y		Neg		0				Neg		0		0		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		402		8		8		8		7		211.74		141.16		Y		Neg		0				Neg		0		1		chalk brood; possible foul brood; site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		504		8		8		8		8		184.3		122.8666666667		Y		Neg		0				Neg		0		2		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		601		8		8		6		8		165.21		110.14		Y		Neg		0				Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		704		8		8		6		6		137.03		91.3533333333		Y		Neg		0				Neg		0		8

		5/14/15		Kingfisher		Kingfisher		2		Control		803		8		8		3		4		160.27		106.8466666667		Y		Neg		0				Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		901		8		8		7		7		185.12		123.4133333333		Y		Neg		0				Neg		0		0		box was scooted too far to the center, may have affected weight

		5/14/15		Kingfisher		Kingfisher		2		Control		1003		8		8		7		8		165.84		110.56		Y		Neg		0				Neg		0		1

		5/18/15		Marshall 1		Guthrie		2		1		204												0		N

		5/18/15		Marshall 1		Guthrie		2		1		502		8		8		8		8		203.25		135.5		Y		Neg		0				Neg		0		0		Pond creek= Jeff Scotts Canola, Ken Fletcher's bees

		5/18/15		Marshall 1		Guthrie		2		1		603		8		8		2		5		215.45		143.6333333333		Y		Neg		0				Neg		0		0

		5/18/15		Marshall 1		Guthrie		2		1		701		8		8		0		0		132.89		88.5933333333		Y		Pos		1		NC		Neg		0		0		Guthrie= Davis Canola, Kevin Andrew's bees

		5/18/15		Marshall 1		Guthrie		2		1		903		8		8		8		7		129.33		86.22		Y		Neg		0				Pos		1		0

		5/18/15		Marshall 2		Guthrie		2		1		103		8		8		2		7		163.89		109.26		Y		Pos		1				Pos		1		2

		5/18/15		Missing		Guthrie						802

		5/18/15		Missing		Guthrie						303

		5/18/15		Missing		Guthrie						403

		5/18/15		Marshall 2		Guthrie		2		1		403		8		8		7		2		104.76		69.84		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		102		8		8		2		2		144.1		96.0666666667		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		202		8		8		8		8		153.24		102.16		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		301		8		8		3		2		194.61		129.74		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		401		8		8		7		7		187.44		124.96		Y		Neg		0				Neg		0		2

		5/18/15		Pond Creek		Pond Creek		2		15		501		8		8		7		8		230.08		153.3866666667		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		604		8		8		7		7		149.1		99.4		Y		Pos		1				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		702		8		8		7		8		244.18		162.7866666667		Y		Neg		0				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		804		8		8		8		7		122.32		81.5466666667		Y		Pos		1		NC		Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		902		8		8		6		3		139.25		92.8333333333		Y		Pos		1				Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		1002		8		8		5		7		202.63		135.0866666667				Neg		0				Neg		0		0



Amber D. Tripodi: 240 BP. Developed by Szalanski as a Nosema sp. Primer. Works well on Known N. apis & N. ceranae. 
Codes: 
Neg 
Pos 
Unclear = Can't tell, redo

Amber D. Tripodi: DraI cuts NC only (240, 160, 80). RsaI cuts NA only (245, 131, 94). 
NA = N. apis
NC = N. ceranae
Undet = undetermined

Amber D. Tripodi: 240 BP. Developed by Szalanski as a Nosema sp. Primer. Works well on Known N. apis & N. ceranae. 
Codes: 
Neg 
Pos 
Unclear = Can't tell, redo



Tables

		Date		Location		Location (edit)		Date (edit)		% Flower		Hive #		Total frames top		Total frames bottom		Active frames top		Active frames bottom		Total weights (3 taken)lbs		Total brood weight lbs		300 bees collected		Nosema SSU 1		Nosema SSU 1 (edit)				RFLP NosemaSSU1 (DraI, RsaI)		Spiroplasma		Spiroplasma(edit)		Varroa #		comments

		3/30/15		Pond Creek		Pond Creek		1		5		102		8		8		4		0		31.66		21.1066666667		Y		Pos		1				NC		Pos		1		0														Nosema				Spiroplasma				Varroa				Brood weight

		3/30/15		Pond Creek		Pond Creek		1		5		202		8		8		8		8		42.75		28.5		Y		Neg		0						Neg		0		0														Early flower		Post Flower		Early flower		Post Flower		Early flower		Post Flower		Early flower		Post Flower

		3/30/15		Pond Creek		Pond Creek		1		5		301		8		8		6		5		62.35		41.5666666667		Y		Neg		0						Neg		0		0												Canola 1		20		30		20		0		20		10		30		118

		3/30/15		Pond Creek		Pond Creek		1		5		401		8		5		8		4		37.83		25.22		Y		Neg		0						Neg		0		0												Canola 2		40		33		10		33		10		17		87		90

		3/30/15		Pond Creek		Pond Creek		1		5		501		8		8		7		8		37.43		24.9533333333		Y		Neg		0						Neg		0		0												Canola 3		70		40		0		20		0		30		88		130

		3/30/15		Pond Creek		Pond Creek		1		5		604		8		8		6		8		35.52		23.68		Y		Neg		0						Pos		1		0												Control		0		0		0				10		50		97		121

		3/30/15		Pond Creek		Pond Creek		1		5		702		8		8		3		2		45.83		30.5533333333		Y		Pos		1				NC		Neg		0		1

		3/30/15		Pond Creek		Pond Creek		1		5		804		8		8		7		6		37.43		24.9533333333		Y		Neg		0						Neg		0		2

		3/30/15		Pond Creek		Pond Creek		1		5		902		8		8		7		6		39.11		26.0733333333		Y		Neg		0						Neg		0		0																										Spiroplasma

		3/30/15		Pond Creek		Pond Creek		1		5		1002		8		8		3		4		68.74		45.8266666667		Y		Neg		0						Neg		0		0				Canola 1		pond creek																				Early flower		Post Flower

		4/1/15		Guthrie		Guthrie		1		15		103		8		8		4		1		99.43		66.2866666667		Y		Neg		0						Pos		1		0				Canola 2		guthrie/marshall																		Canola 1		20		0

		4/1/15		Guthrie		Guthrie		1		15		204		8		8		4		0		153.44		102.2933333333		Y		Neg		0						Neg		0		0				Canola 3		hunter																		Canola 2		10		33

		4/1/15		Guthrie		Guthrie		1		15		303		8		8		6		4		145		96.6666666667		Y		Neg		0						Neg		0		0				Control		kingfisher																		Canola 3		0		20

		4/1/15		Guthrie		Guthrie		1		15		403		8		8		7		8		143.85		95.9		Y		Neg		0						Neg		0		0																								Control		0		0

		4/1/15		Guthrie		Guthrie		1		15		502		8		8		7		7		138.38		92.2533333333		Y		Pos		1				NC		Neg		0		0																										Varroa

		4/1/15		Guthrie		Guthrie		1		15		603		8		8		4		3		126.26		84.1733333333		Y		Neg		0						Neg		0		0																										Early flower		Post Flower

		4/1/15		Guthrie		Guthrie		1		15		701		8		8		6		2		132.23		88.1533333333		Y		Pos		1						Neg		0		0																								Canola 1		20		10

		4/1/15		Guthrie		Guthrie		1		15		802		8		8		5		3		129.54		86.36		Y		Pos		1						Neg		0		1																								Canola 2		10		17

		4/1/15		Guthrie		Guthrie		1		15		903		8		8		4		5		105.51		70.34		Y		Neg		0						Neg		0		0																								Canola 3		0		30

		4/1/15		Guthrie		Guthrie		1		15		1004		8		8		1		0		127.91		85.2733333333		Y		Pos		1				NC		Neg		0		0																								Control		10		50

		4/1/15		Kingfisher		Kingfisher		1		Control		101		8		8		6		4		161.46		107.64		Y		Pos		1						Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		201		8		8		4		6		118.661		79.1073333333		Y		Neg		0						Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		302		8		8		4		0		89.36		59.5733333333		Y		Neg		0						Neg		0		0																										brrod weight

		4/1/15		Kingfisher		Kingfisher		1		Control		402		8		8		4		2		116.07		77.38		Y		Neg		0						Neg		0		0																										Early flower		Post Flower

		4/1/15		Kingfisher		Kingfisher		1		Control		504		8		8		5		4		100.44		66.96		Y		Neg		0						Neg		0		0																								Canola 1		30		118

		4/1/15		Kingfisher		Kingfisher		1		Control		601		8		8		3		1		198.28		132.1866666667		Y		Neg		0						Neg		0		0																								Canola 2		87		90

		4/1/15		Kingfisher		Kingfisher		1		Control		704		8		8		6		5		201.39		134.26		Y		Neg		0						Neg		0		3																								Canola 3		88		130

		4/1/15		Kingfisher		Kingfisher		1		Control		803		8		8		7		8		122.48		81.6533333333		Y		Neg		0						Neg		0		0																								Control		97		121

		4/1/15		Kingfisher		Kingfisher		1		Control		901		8		8		7		6		157.61		105.0733333333		Y		Neg		0						Neg		0		0

		4/1/15		Kingfisher		Kingfisher		1		Control		1003		8		8		7		5		192.95		128.6333333333		Y		Neg		0						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		104		8		8		5		7		110.92		73.9466666667		Y		Neg		0						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		203		8		8		4		6		109.61		73.0733333333		Y		Pos		1				NC		Neg		0		0		didn't smell right; not a large enough sample; roaches; dying hive

		4/3/15		Hunter		Hunter		1		8		304		8		8		7		7		142.82		95.2133333333		Y		Pos		1						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		404		8		8		3		5		132.34		88.2266666667		Y		Neg		0						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		503		8		8		7		8		155.46		103.64		Y		Pos		1				NC		Neg		0		0

		4/3/15		Hunter		Hunter		1		8		602		8		8		5		5		125.41		83.6066666667		Y		Pos		1						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		703		8		8		6		6		122.49		81.66		Y		Neg		0						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		801		8		8		5		7		155.45		103.6333333333		Y		Pos		1						Neg		0		0

		4/3/15		Hunter		Hunter		1		8		904		8		8		6		7		132.34		88.2266666667		Y		Pos		1				NC		Neg		0		0

		4/3/15		Hunter		Hunter		1		8		1001		8		9		8		5		129.03		86.02		Y		Pos		1				NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		104		8		8		8		8		155.01		103.34		Y		Pos		1				NC		Pos		1		2

		5/14/15		Hunter		Hunter		2		5		203		8		8		5		4		146.74		97.8266666667		Y		Neg		0						Neg		0		0

		5/14/15		Hunter		Hunter		2		5		304		8		8		8		8		246.21		164.14		Y		Pos		1				NC		Pos		1		5

		5/14/15		Hunter		Hunter		2		5		404		8		8		7		8		198.83		132.5533333333		Y		Pos		1				NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		503		8		8		8		8		230.73		153.82		Y		Neg		0						Neg		0		0

		5/14/15		Hunter		Hunter		2		5		602		8		8		8		8		223.11		148.74		Y		Neg		0						Neg		0		2		some type of disease

		5/14/15		Hunter		Hunter		2		5		703		8		8		7		8		166.58		111.0533333333		Y		Neg		0						Neg		0		0

		5/14/15		Hunter		Hunter		2		5		801		8		8		8		8		220.01		146.6733333333		Y		Neg		0						Neg		0		0

		5/14/15		Hunter		Hunter		2		5		904		8		8		7		8		202.81		135.2066666667		Y		Pos		1				NC		Neg		0		0

		5/14/15		Hunter		Hunter		2		5		1001		8		8		7		8		161.68		107.7866666667		Y		Neg		0						Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		101		8		8		2		2		209.84		139.8933333333		Y		Neg		0						Neg		0		0		loss, only 1 brood box; not able to take data; site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		201		8		8		7		8		207.65		138.4333333333		Y		Neg		0						Neg		0		2		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		302		8		8		8		7		194.82		129.88		Y		Neg		0						Neg		0		0		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		402		8		8		8		7		211.74		141.16		Y		Neg		0						Neg		0		1		chalk brood; possible foul brood; site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		504		8		8		8		8		184.3		122.8666666667		Y		Neg		0						Neg		0		2		site was flooded; standing water around hives

		5/14/15		Kingfisher		Kingfisher		2		Control		601		8		8		6		8		165.21		110.14		Y		Neg		0						Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		704		8		8		6		6		137.03		91.3533333333		Y		Neg		0						Neg		0		8

		5/14/15		Kingfisher		Kingfisher		2		Control		803		8		8		3		4		160.27		106.8466666667		Y		Neg		0						Neg		0		0

		5/14/15		Kingfisher		Kingfisher		2		Control		901		8		8		7		7		185.12		123.4133333333		Y		Neg		0						Neg		0		0		box was scooted too far to the center, may have affected weight

		5/14/15		Kingfisher		Kingfisher		2		Control		1003		8		8		7		8		165.84		110.56		Y		Neg		0						Neg		0		1

		5/18/15		Marshall 1		Guthrie		2		1		204												0		N

		5/18/15		Marshall 1		Guthrie		2		1		502		8		8		8		8		203.25		135.5		Y		Neg		0						Neg		0		0		Pond creek= Jeff Scotts Canola, Ken Fletcher's bees

		5/18/15		Marshall 1		Guthrie		2		1		603		8		8		2		5		215.45		143.6333333333		Y		Neg		0						Neg		0		0

		5/18/15		Marshall 1		Guthrie		2		1		701		8		8		0		0		132.89		88.5933333333		Y		Pos		1				NC		Neg		0		0		Guthrie= Davis Canola, Kevin Andrew's bees

		5/18/15		Marshall 1		Guthrie		2		1		903		8		8		8		7		129.33		86.22		Y		Neg		0						Pos		1		0

		5/18/15		Marshall 2		Guthrie		2		1		103		8		8		2		7		163.89		109.26		Y		Pos		1						Pos		1		2

		5/18/15		Missing		Guthrie						802

		5/18/15		Missing		Guthrie						303

		5/18/15		Missing		Guthrie						1004

		5/18/15		Marshall 2		Guthrie		2		1		403		8		8		7		2		104.76		69.84		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		102		8		8		2		2		144.1		96.0666666667		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		202		8		8		8		8		153.24		102.16		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		301		8		8		3		2		194.61		129.74		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		401		8		8		7		7		187.44		124.96		Y		Neg		0						Neg		0		2

		5/18/15		Pond Creek		Pond Creek		2		15		501		8		8		7		8		230.08		153.3866666667		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		604		8		8		7		7		149.1		99.4		Y		Pos		1						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		702		8		8		7		8		244.18		162.7866666667		Y		Neg		0						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		804		8		8		8		7		122.32		81.5466666667		Y		Pos		1				NC		Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		902		8		8		6		3		139.25		92.8333333333		Y		Pos		1						Neg		0		0

		5/18/15		Pond Creek		Pond Creek		2		15		1002		8		8		5		7		202.63		135.0866666667				Neg		0						Neg		0		0



Amber D. Tripodi: 240 BP. Developed by Szalanski as a Nosema sp. Primer. Works well on Known N. apis & N. ceranae. 
Codes: 
Neg 
Pos 
Unclear = Can't tell, redo

Amber D. Tripodi: 240 BP. Developed by Szalanski as a Nosema sp. Primer. Works well on Known N. apis & N. ceranae. 
Codes: 
Neg 
Pos 
Unclear = Can't tell, redo

Amber D. Tripodi: DraI cuts NC only (240, 160, 80). RsaI cuts NA only (245, 131, 94). 
NA = N. apis
NC = N. ceranae
Undet = undetermined
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Impacts of Pest Management Testing

Improved Scouting
Protocols

Targeted Pesticide
Applications

Increased safety
to beneficial
pollinators

Decreased pesticide load in
the environment

Benefits to commercial
pollination enterprises through
increases brood weights and
potential decrease pests &
diseases in season.







Extension Programming

Winter Crops School & County Canola Extension Events
Canola College just completed Feb 19t (165 in attendance)
Field Plot Tours

Last year we directly impacted
over 1500 individuals with
attendance at canola
extension events and

direct media views
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Winter Canola Variety Trial at McGregor, TX
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