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Points to Ponder

» Agronomy Critical for Achieving Sustainable
Wheat Production

» Conservation Ag: » A transformative
InNnovation

» A platform for sustainable wheat production and crop diversity
» Exploiting Yield

» Yield Gap

» Diversity

» Break Crops
» Case Studies of G X E x M Integration

>FHB

» Looking Ahead
»Wheat Initiative



Agronomists’ Impacts on
Conservation Agriculture

The Evolution of No-Till
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mpacts on Canadian Agriculture

» Market diversification

* Infrastructure development
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Landscapes
Transiormed:

The History of
Conservation Tillage and
Direct Seeding

»Agronomists
»Engineers
»Farmers

» Extension Specialists
»Weed Scientists
»Economists

»I1dentified and resolved the key issues that prevented
widespread adoption of conservation agriculture. Stu Brandt



Exploiting Yield

» Contributions to Yield and the Yield Gap



Contributions to
Yield = Variety + Agronomy + Environment
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Beres et al. 2017. Integrated Crop Management of Wheat Chapter 28. In Langridge, P, . (ed).
Achieving Sustainable Wheat Production. Burleigh Dodds, Oxfordshire, UK. In Press



The Yield Gap

How Big is the Exploitable and
Attainable Yield Gap?

e

Bridged only through Agronomy

Genetic
Potential

Grain

Yield On-Farm Yield (FY)

“The main drivers of FY progress is
the adoption of steadily improving
technologies such as new varieties,

and new management methods.’

Fischer, R.A. 2015. Field Crops Research.
182:8-18

Time

The gap that exists between genetic potential and grain yield achieved at the farm gate.
(Beres et al. 2017. Integrated Crop Management of Wheat Chapter 28.

In Langridge, P, . (ed). Achieving Sustainable Wheat Production. Burleigh Dodds,
Oxfordshire, UK.) In Press



US Maize — a modern agricultural revolution..
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“On average, about 50% of the increase is due to management and 50% to
breeding. The two tools interact so closely that neither of them could have
produced such progress alone.”

Duvick (2005) Genetic Progress In Yield of United States Maize (Zea mays L.).

Slide courtesy of Dr. John Kirkegaard



Exploiting Yield

» Cropping diversity and break crops research



Break Crops

 Based on >900 comparisons of wheat growing
after a break crop with wheat after wheat

* Crops studied: oats, field peas, mustard, faba
bean, canola, flax, lentils, chickpeas, lupins

e Range of mean yield response = 0.5t ha™
after oats to 1.2 t ha™! after grain legumes.

e oats < canola = mustard = flax < field peas =
faba beans = chickpeas = lentils = lupins

»J. F. AngusA, J. A. Kirkegaard, J. R. Hunt, M. H. Ryan, L. Ohlander,
»and M. B. Peoples Crop & Pasture Science, 2015, 66, 523—-552



Rotational Diversity Effects in a Cereal-Based
Cropping System

Fully-phased rotational study with 13 crop phases x 4 replicates
Plot Size: 24’ x 50’ or 7.4m x 15.24m

Seeding Rates: Triticale: 400 seeds m
eat: 400 seeds m2




Rotational diversity effects on cereal grain
yleld 2008 2014. 23 Pan-Prairie Site-Yrs
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Does Canola Respond Similarly to Rotational Diversity?

Effect / Level Plants  Protein TWT Yield
(P value)
Treatment 0.629 0.077 0.152 0.921

(no. m-2) (%) (kg hL-1) (Mg ha-1)

C*TP-HDR 87 14.4 63.9 1.68
TC*-MDR 85 13.8 64.1 1.67
LSDO.05 9 0.7 0.5 0.90

Site 1927 3.83 2.97 0.713
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Abstract
A study was conducted at four locations across AB and SK, and one location at Normandin, QC from 2008 to 2013.  The objective of this study was to determine the effect of cropping sequences of varying levels of diversity including continous triticale and trititicale grow in combinations with wheat, oats, canola, pea, and intercropped combinations on yield and quality of triticale and other crops, and weed biomass.  An analysis without Normandin data showed that triticale yield,  kernel/test wt., and protein conc. was less for a continuous triticale, cropping sequences including triticale and a cereal, and triticale that is intercropped when compared with more diverse cropping sequences.  Triticale grain yield responses were as follows: continous triticale, triticale-cereal, and triticale intercropped with pea yielded 3.5 T ha-1 < triticale-pea yielded 3.6 T ha-1 < triticale-canola and canola-triticale-pea yielded 3.9 T ha-1.  Moreover, along with improved yield the canola-triticale-pea yields were more consistent than other treatments (DERIVED FROM BIPLOT).  Mid-season triticale biomass (I ASSUME IT IS MID-SEASON) yield was greatest for canola-triticale-pea (1140 kg ha-1) compared with other less diverse triticale cropping sequences (1050 kg ha-1).  Mid-season (I ASSUME IT IS MID-SEASON) weed biomass wt. not affected by cropping sequence, cropping sequence effects were relatively more variable among sites for grassy weed wt. (not broadleaf weed wt.).  Analysis of only data from Normandin did reveal cropping sequence effects, with one exception.  Triticale grain yield for continous triticale and triticale-triticale-canola (2.8 T ha-1) was less than for the triticale-pea and trititicale-oat (3.1 T ha-1) sequences, with intermediate yields for the other cropping sequences.  Canola yield and other select canola responses were not affected by cropping sequences.  Concluding remarks...



tbl

		analysis without Normandin

		Effect / Level		heads		KWT		plants		Protein		TWT		yield		biomass		broadlfwt		grassywt

				(P value)

		Treamtent		0.621		< 0.001		0.225		0.029		0.020		< 0.001		0.003		0.162		0.715

				Means

				(no. plant-1)		(mg)		(no. m-2)		(%)		(kg hL-1)		(Mg ha-1)		(kg ha-1)		(kg ha-1)		(kg ha-1)

		T*Ce-LDR		1.56		39.4		209		9.45		69.5		3.49		976		50.5		54.0

		T*C-MDR		1.59		41.0		217		9.67		69.7		3.79		1018		62.2		60.4

		T*P-MDR		1.53		41.1		217		9.83		69.6		3.57		1013		83.8		56.1

		TT-LDR		1.56		40.0		219		9.54		69.4		3.45		936		44.4		61.8

		CT*P-HDR		1.50		40.9		224		9.74		69.6		3.94		1077		40.6		39.8

		T*inP-MDR		1.56		40.3		218		9.84		69.1		3.47		948		66.4		55.6

		LSD0.05		0.11		0.8		11		0.27		0.3		0.25		71		34.3		29.7

				(Variance estimate)

		Site		0.207		31.0		7539		0.88		22.0		1.86		337792		11106		607

		Site x Treatment		0		0.5		63		0.07		0.0		0.09		3153		81		229

				0		2		1		7		0		4		1		1		27

		canola analysis without Normandin

Author: Author:
KWT had numerous data issues…therefore, results for KWT were omitted.

		Effect / Level		Plants		Protein		TWT		Yield

				(P value)

		Treatment		0.629		0.077		0.152		0.921



				(no. m-2)		(%)		(kg hL-1)		(Mg ha-1)

		C*TP-HDR		87		14.4		63.9		1.68

		TC*-MDR		85		13.8		64.1		1.67

		LSD0.05		9		0.7		0.5		0.90

		Site		1927		3.83		2.97		0.713

		Site x Treatment		31		0.40		0		0

				2		9		0		0



		analysis with Normandin

		Effect / Level		heads		KWT		plants		Protein		TWT		yield

				(P value)

		Treamtent		0.566		0.018		0.750		0.014		0.009		0.174

				Means

				(no. plant-1)		(mg)		(no. m-2)		(%)		(kg hL-1)		(Mg ha-1)

		T*Ce-LDR		1.49		39.7		250		9.9		68.6		3.42

		T*P-MDR		1.50		40.9		255		10.3		68.6		3.49

		TT-LDR		1.53		40.1		253		10.0		68.4		3.30

		T*inP-MDR		1.50		40.3		255		10.3		68.2		3.36

		LSD0.05		0.06		0.7		12		0.2		0.3		0.18

				(Variance estimate)

		Site		0.178		28.9		15489		1.63		23.3		1.69

		Site x Treatment		0		0.8		65		0.06		0		0.05

				0		3		0		3		0		3

		analysis with only Normandin

		Effect / Level		heads		KWT		plants		Protein		TWT		yield

				(P value)

		Treamtent		0.601		0.113		0.350		0.675		0.973		0.102

				Means

				(no. plant-1)		(mg)		(no. m-2)		(%)		(kg hL-1)		(Mg ha-1)

		T*Ce-LDR		1.32		41.4		373		11.4		64.0		3.09

		T*inT-MDR		1.31		40.5		343		11.5		63.8		2.94

		T*OP-MDR		1.34		41.2		362		11.5		64.1		3.02

		T*P-MDR		1.35		40.5		353		11.5		64.1		3.04

		T*TC-MDR		1.32		40.9		351		11.4		64.1		2.81

		T*TP-MDR		1.33		41.4		358		11.2		64.0		3.01

		TT*C-MDR		1.37		40.3		360		11.4		63.9		2.98

		TT*P-MDR		1.25		41.1		349		11.4		63.9		2.97

		TT-LDR		1.39		40.7		329		11.4		63.9		2.84

		LSD0.05		0.16		0.9		33		0.3		1.0		0.19

				(Variance estimate)

		Site		0.0529		15.9		7400		1.30		13.0		1.75

		Site x Treatment		0.0004		0.0		60		0.01		0.0		0.01

				1		1		1		1		0		1
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						w/o Normandin (derived from stability variance mixed model) - this model did not fit as well as standard mixed model



T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



7.2099289621373002	7.3089695875292797	9.0528799099494393	7.16734696177671	10.544835812013099	7.8249051933029197	10.4827005340978	7.0341665072072299	8.6369255333567505	3.0928203124999998	2.8936375000000001	3.0744531249999998	3.0486499999999999	2.7577265624999998	3.0210828125	3.00278125	2.9946125000000001	2.8274203125000001	8.36251766681894	2.9681315972222202	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



18.4922927851478	18.910473913519599	21.9334788728086	20.598073454247601	21.259038151854298	21.724227833367401	1.59969315714053	1.59620895966081	1.5478231655835499	1.5302157025672301	1.5188318466255399	1.5765351333634301	20.486264168490901	1.56155132749018	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



15.940679909672401	11.0163005149151	12.024321102915099	12.0910517055736	8.1732562658158603	8.2246087065689295	10.1454971035271	10.1034523099562	10.5445564366333	9.6165319528583293	9.7285283554714894	10.092912524343699	11.249782478634399	10.041185254624599	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



4.5350496816361003	6.2019254138339601	7.2298675559375098	4.93988578029591	4.0045897354695201	5.1714858856983401	39.429295454545503	40.773499999999999	40.762234848484802	40.1494659090909	41.033136363636402	40.385099206349203	5.3484748341791697	40.422404580152701	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



3.1738055003882102	3.1629004389229798	3.1189519526230001	2.8879958135060502	2.1796320778210898	2.7142442753665699	69.424239130434799	70.038478260869596	69.428985507246395	69.001702898550704	69.862499999999997	68.887391304347801	2.8729216764379801	69.440549516908206	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



48.9000497472326	70.543609587305397	47.623933637123301	65.681224161158298	43.835349701031099	87.185058712766093	72.308833333333297	80.231666666666698	85.232500000000002	60.057878787878799	59.057222222222201	69.839166666666699	61.692387299818897	70.946229508196694	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



55.233773664535697	68.998344505318002	57.891112465484497	70.488258797330403	41.829985540950403	56.589176461592501	57.765833333333298	64.9553333333333	54.760833333333302	65.252878787878799	33.920897435897402	50.839545454545501	57.940718611304803	53.735512820512803	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



13.9591477110125	16.806814340331002	20.402948694050099	13.4123014381203	15.7275374564092	15.1759994253468	984.93443154761906	1047.17651190476	1036.3757440476199	959.441354166667	1111.92398214286	1006.6519613095199	15.914124844211701	1024.4173308531699	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



14.186688531758399	21.155862148182599	16.908470102738601	11.319521622776801	3.4017095452306401	3.4672840588718201	3.2946121917277198	3.44490098102722	15.8926356013641	3.40212669421435	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



14.746388974218601	15.3006859938227	17.660307328940799	15.428968399394501	255.625244471759	254.48943426768301	250.83867975960001	252.989079872985	15.784087674094099	253.48560959300701	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



17.2146112242316	19.1539744633215	20.293951963822799	19.585443875952102	1.5421511664578	1.5102529121958199	1.4975601150526201	1.5109840174148601	19.061995381831998	1.5152370527802701	





T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



12.3468729539491	11.9974449514432	12.7164747826231	11.1731841536891	17.655697204608401	14.585936129609999	10.854562261707301	9.7922376027028708	16.832384234594699	371.4848143982	343.08211473565802	357.42407199100097	353.20584926884101	352.643419572553	359.39257592800902	361.07986501687299	344.20697412823398	332.95838020247498	13.1060882527697	352.83089613798302	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



13.277351361997299	10.3024610314912	10.5221543621014	7.3306056224544003	10.396261109261699	10.7320970193317	9.9891332435116702	10.373681708535001	10.357569052624299	10.372793270160001	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



4.3452500255045097	6.7393189488679104	4.7860973092638703	5.2083286477361499	39.735444444444397	40.7246913580247	40.225490740740703	40.375849358974399	5.27032275233009	40.264336448598101	





T*Ce-LDR

T*P-MDR

TT-LDR

T*inP-MDR



2.9169294306562499	2.8618474327069299	2.6328629295208099	2.5282275379571502	68.618703703703702	68.628858024691397	68.212283950617305	68.148240740740704	2.7349668327102901	68.402021604938298	





T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



12.6149576049333	11.885821629256901	11.435463166935801	9.1477585891678199	12.1766887545968	7.71994097375772	11.1726776787044	16.477407688405101	19.199114598293299	1.335	1.2749999999999999	1.335	1.375	1.355	1.29	1.38	1.28	1.38	12.4255367426723	1.33388888888889	





T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



3.15670288083165	3.9333939028191698	3.2473807441486802	3.4150207457956299	6.01304119165128	6.4142702749934903	1.4475520627401199	6.7367267886411497	4.5603444569068898	11.3993171322	11.496758445299999	11.537011891975	11.482259350125	11.373179348824999	11.147634492174999	11.362071535949999	11.292891944825	11.479538406125	4.3249370053920098	11.3967402830555	





T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



3.5101315385255099	5.3630682482949901	3.9415622616986901	4.58090507776165	3.3360020070560501	3.2198390887442301	3.7302168887610101	4.27761225888562	4.1094280367228997	41.082500000000003	40.337000000000003	41.241	40.5595	40.926000000000002	41.464500000000001	40.564500000000002	41.198500000000003	40.56	4.0076406007167398	40.881500000000003	





T*Ce-LDR

T*inT-MDR

T*OP-MDR

T*P-MDR

T*TC-MDR

T*TP-MDR

TT*C-MDR

TT*P-MDR

TT-LDR



1.43989202969748	1.4586312978529801	2.32210399949544	1.38349644318956	1.5255034259014	1.1927639660864	1.3301464477992899	1.5712921926813099	1.16584884660568	63.986874999999998	63.898125	64.088125000000005	64.028125000000003	63.990625000000001	64.033124999999998	64.0625	64.061875000000001	63.673124999999999	1.4877420721455099	63.9802777777778	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



10.3765827413342	12.0864234847643	11.4775735187169	9.9908121056604902	14.209080166698801	10.954451150103299	3.3946000000000001	3.6734	3.4607000000000001	3.3706	3.8752	3.4144999999999999	11.515820527879701	3.5314999999999999	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



15.7723157066723	19.200287993060101	24.335070145092999	18.788366595780001	13.712915623206801	12.2310107216967	3.4719116435785198	3.7208669022979599	3.5624281631608699	3.4007921642794701	4.0418181568425604	3.5701881358061298	17.3399944642515	3.6280008609942498	





T*Ce-LDR

T*C-MDR

T*P-MDR

TT-LDR

CT*P-HDR

T*inP-MDR



15.3462679792859	17.385610336229099	16.332561453856101	17.8672881025274	22.0542361421282	16.286849261382301	226.660351990148	226.87289877036901	229.810330517393	230.308754648882	271.32182665067302	230.46582115731599	17.5454688792348	235.906663955797	





Group I: High mean, low variability (optimal)
Group II: High mean, high variability
Group III: Low mean, high variability (poor)
Group IV: Low mean, low variability




Rotational Effects on Soil Microbial Activity
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Fig. 1. Microbial Biomass C (MBC) in Triticale Rhizosphere.
Swift Current, 2012.
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Fig. 1. Microbial Biomass C (MBC) in Triticale Rhizosphere.  Swift Current, 2012.
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Is Diversity A Profitable Cropping Systems Strategy?

Rotation Can-Trit-Peas Trit-Can | Trit-Peas | Trit-SWS Cont. Trit
Production High Diversity Medium Medium Low Diversity | Low Diversity
Environment Diversity Diversity
Low Production $-311 $-274 $-247 $-329 $-201
Environment Net Returns

($/ha)
Low-Med Prod $31 $48 $1 $-123 $0
Environment
Med-High Prod $670 $629 $531 $458 $465
Env.
Average over $111 $92 $142 $23 $138

all site means

tCosts and revenue derived from 'Crop Planning Guide 2015', Ministry of Agriculture

of Saskatchewan
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GXExM Case Study - FHB



The role of genetics, growth habit and cultural
practices in the mitigation of FHB

= 1. Factor 1 - Fungicide Treatments: (4)

a) Check — untreated seed

b) Seed Treatment: to control Fusarium, Cochliobolus and seed borne fungi
(Septoria, smuts and bunts), eg. CruzerMax with Proseed

¢) Foliar Fungicide — In-crop foliar eg. Prosario
d) Seed- and Foliar-applied treatments

= 2. Factor 2 - Genetics and Growth Habit (4):

a) W454 (Emerson) — Good Fusarium tolerance - CWRW
b) CDC Falcon - Very poor tolerance to Fusarium - CWRW
c) Carberry — Good Fusarium tolerance - CWRS

d) Harvest - Very poor tolerance to Fusarium - CWRS
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Ye, Z., Bralé-Babel, A. L., Graf, R. J., Mohr, R., and Beres, B. L. 2016.

The role of genetics, growth habit, and cultural practices in the
mitigation of Fusarium head blight CJPS In Press

High Fusarium Sites
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Group lll: Low mean, high variability (poor)
Group IV: Low mean, low variability

Emer=Emerson; Fal=CDC Falcon; Car=Carberry; Har=Harvest
Sd=Cruiser Maxx Seed Trt; Fol=In-crop Foliar Prosaro; Sd+Fo=Both
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Ye, Z., Brale-Babel, A. L., Graf, R. J., Mohr, R., and Beres, B. L. 2016.
The role of genetics, growth habit, and cultural practices in the
mitigation of Fusarium head blight CJPS In Press
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Emer=Emerson; Fal=CDC Falcon; Car=Carberry; Har=Harvest
Sd=Cruiser Maxx Seed Trt; Fol=In-crop Foliar Prosaro; Sd+Fo=Both
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Ye, Z., Bralé-Babel, A. L., Graf, R. J., Mohr, R., and

Beres, B. L. 2016.

The role of genetics, growth habit, and cultural practices in the

mitigation of Fusarium head blight CJPS In Press
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Grade Retention in High FHB Zones with
Seed Trt and Foliar Fungicide

Grade E
DON Level

Carberry

CDC Falcon

Emerson

Harvest

No. observations for DON value

Carberry

CDC Falcon

Emerson

Harvest

Obs totals by grade classification

0.5
0.5

1.1
3.8
2.2
1.9

N B NN

10

feed

2.3
7.0
7.9
3.1

Ul N N U

14

common

salvage

10.8
27.8
13.9
14.2

11
12
10
12

45
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Grade Retention in High FHB Zones with Seed

Trt Only (7 site-years)

Grade -

DON Level

Carberry

CDC Falcon

Emerson

Harvest
No. observations for DON value

Carberry

CDC Falcon

Emerson

Harvest

Obs totals by grade classification

0.3
0.7

v

g2 g3
(ppm)
2.0
0.2 3.2
2.6
2.5 3.3
3
1 3
3
1 1
2 10

feed

2.2
8.9
8.5
3.9

Ul = N U

13

common
salvage

22.6
32.8
15.1
30.8

12
12
10
13

a7
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Fungicide Efficacy with Cultivar
(High Disease Pressure)

Fungicide Glenn (MR-I) Roblin (S)
FHB FDK DON FHB FDK DON
Index Index

Prosaro 93.6 556 73.1 123 -43 -204

Proline 97.9 675 699 219 11.3 136

—olicur 90.2 51.0 64.3 228 -24 236

Caramba 95.7 579 703 6.8 -6.8 10.0

Amarasinghe 2011

% reduction in FHB index, FDK
and DON highest with more resistant cultivar



Application timing: anthesis for FHB

http://www.saskwheatcommission.com/producer-info/fusarium-risk-assessment-map/

Day 0:
Start spraying
when 75% of
the heads on

main stems are
fully emerged.

Stop spraying
when 50% of
the heads on
main stems are
in flower.

Day +2:
Flowering

Day +5:
Anthers turn
begins with white and dry
yellow anthers up when
in the middle flowering is
of the heads. complete.
Perfect timing! Too late!

AR AR A B A A A
R H N R W W W

h 3
R}
¥}
*
¥
R
R
¥}
R}

PPN

Government

, - of
A Saskatchewan

BBCH 59 BBCH 61 BBCH 65 BBCH 69

BBCH growth stage scale; Lancashire et al. 1991, Ann. Appl. Biol. 119: 561-601.
Source: Dr. Randy Kutcher, U of S, SK


http://www.saskwheatcommission.com/producer-info/fusarium-risk-assessment-map/

Effect of the timing of fungicide on FHB
severity, FDK and mycotoxins  snsea zox

Treatment FHB severity FDK (%) DON+NIV (ug/g)
Unsprayed check 44 14.2 8.9
Anthesis (A) 8 7.2 4.5
10 DAA 33 12.7 8.2
20 DAA 32 8.1 4.2
30 DAA 32 13.2 8.6
A + 10 days 5 3.7 2.5
A + 20 days 7 2.4 1.4

A + 30 days 10 6.4 3.9




M
Why Should Winter Wheat Be Such a Tough Sell ????

Grain Yield of Spring vs Winter Wheat

8000

/7000

6000

5000 -

4000 -

3000 -

Grain Yield (kg hat)

2000 -

1000 -

Carberry CDC Falcon Emerson Harvest
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Agrieuiivieiel Agriculiure et
AgrisoodiEanadas s Agroalimentaire Canada

#1

= Promotes conservation tillage practices
e 15 to 25% higher yield than spring wheat
- = Improved water utilization pattern

_-1_“= ower fuel costs due to fewer field operations

< Better competitor Jt_ annuai%veeds so herbicides

T

are often not reqmred
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#H2

= Early marketing calls provide better cash flow

e Reduced risk of Fusarium head blight
- = Avoids wheat midge damage (early heading)
== Less disturbance to wildlife
_5 ~ = Avoids seeding probl Le'rps durir%wlate wet springs
ﬁ - Earlier harvest than spring wheat, which is
1) 51 - particularly valuable in short season areas

- 1-
.g 1 f, _j dly ¢ N i

Ay #fﬂﬁ herf‘average grades thaﬂ‘spn wheat | i LR
*'i- :l,g; 1p ”ﬁ%f & oa‘dﬁllé‘w ongera,aﬁ’nu,ah Ih "n.: i
‘-li'l.urq'r "l-r'-" ".W- % | i ""‘
; ” W ."_ i .;"-jfl':"u?-_'.':“ Hﬁaﬂf{“’ w |
ST u”‘“ e W‘L i g Y
Ufice; wi 1 '*ﬁ'l""‘i'l gt ' Q:].'hﬁﬁigﬁﬂlﬁﬂ.émlfi ¥

T;. Al
' ! RN O A A
a1 SRy '.',5' i | .:Z-'{:i 3 "ﬂj_i N ..E.‘ W !

o

LG
L




Prairie Canada Winter Wheat (‘000 Ac.)

source: Stats Canada

1600

How do we get to
3 or even 5 million
acres of winter

- wheat in
1000 G2 Prairies??

1400

1200 |

800

‘000 Ac

600 %=

400 -

200

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

: : : ... Year . _
Winter wheat is an eco-friendly crop providing nesting habitat to ducks ”

Source: Paul Thoroughgood, Duck’s Unlimited Canada



Switching Growth Phase to WW

Climate Change = Net Positive for Canada

2020s

<30 10 5 -25 0 25 5 10 30 -10 5 -25 0 25 5 W0 2
Percert Change in Yisld Parcant Chanae in Yield

Potential changes (%) in national cereal yields to 2080 compared to 1990, under the HadCM3 SRES A1F1 with and
without CO2. Source: (Parry et al. 2004)



Feb 16t" 2016 — Planting Cold Tolerant Wheat Study

G = Cold tolerant spring wheat lines

' ' ,1,, E = Plantings in cold soils starting with 0° C,

replicated in 3 soil zones over 3 Calendar years
M= Sowing density x seed placement depth effects

s 1

empintop5cm =0

e A iy - /
kLAl S -2 & =ik
e T | T Yo "-f‘.l”’"t \; . s BT

g Y N S0 Jjaeh / b




Preliminary Results
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Soil Temp @ Planting (¢ C)

Spring wheat grain yield response to soil temperature at planting, averaged over cold tolerance & conventional trait lines.
Blue line = 2.5 cm sowing depth; red line = 5cm sowing depth.



GXExM Case Study
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GXExM Case Study




GxExM Case Study

» Farmer Rotation near Oyen, SK
» Appears to follow the 1 in 4 Rule for disease mitigation

i i

» Which phase is not a host for FHB?

® >Non-Host . » Host

» May explain no notable FHB for years then high
Infestation in 2016 -




Fusarium spp. on pea roots in Saskatchewan
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\avenaceum solani 1 redolens oxysporum “graminearum culmorum’

| | |
Virulent Weak Wheat

Dr. Syama Chatterton, AAFC - Lethbridge



GxExM Case Study

e Chem Fallow phase is an issue due to repeated
glyphosate >>>>> roots of intact dead weeds
are colonized by FHB

Fernandez, M.R., R.P. Zentner, P. Basnyat, D. Gehl, F. Selles, and D. Huber. 2009. Glyphosate associations
with cereal diseases caused by Fusarium spp. in the Canadian Prairies.
European Journal of Agronomy 31:133-143.

Kawate, M.K., S.G. Colwell, A.G. Ogg Jr, and J.M. Kraft. 1997. Effect of glyphosate-treated henbit
(Lamium amplexicaule) and downy brome (Bromus tectorum) on Fusarium solani f. sp. pisi and
Pythium ultimum. Weed science 45:739-743.

Rahe, J.E., C.A. Lévesque, and G.S. Johal. 1990. Synergistic role of soil fungi in the herbicidal efficacy of
glyphosate, p. 260-275, In R. E. Hoagland, ed. Biological weed control mircobes and microbial produts as
herbicides. Symposium, 9-14 April, 1989. American Chemical Society, Washington D.C.



Other FHB Mgmt Components

 Crop Uniformity
— Seed treatments
— Seeding rates

e Does tillage control FHB?

* Harvest Management



- = ~ »
e { T A ¢ T : 3 # = 1 ow ¢ L ' A - 1 e Ny - A e

Fig. 1. Weak agronomic system of low sowing density and light seed with no seed treatment (left
photo) or with dual fungicide/insecticide (‘Raxil WW’) (

“’"I g g - F

Fig. 2. Strong agronomic system of high sowing density and heavy seed with no seed treatment (left
photo) or with dual fungicide/insecticide (‘Raxil WW’) (right photo). Beres et al. Agron J. 2016
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T
Influence of Seeding Rate on Yield of CWRS and CWAD Planted

on Wheat Stubble in Coalhurst & Nobleford, Alberta

Gross return ($/ha) less seed input

costs + LSmeans within variety not sharing the same letter are
signficantly different (Fisher's Protected LSDy o5). Error bars
3.8 are the standard error for the least square mean of the variety
$576 x sowing density interaction.
3.5 $564 $655

o

Grain Yield (Mg ha™")

w

$577 $609 $655
33 %74 $607 $632
$624
3.
28 $548 $540
25
2.
2.0

150 250 350 450 150 250 350 450 150 250 350 450 150 250 350 450

AC Avonlea AC Lillian 1:1 Blend of CDC Go: AC CDC Go
Lillian

Variety x Sowing Density (seeds m2) Interaction

Beres, B.L., H.A. Carcamo, R-C Yang, and D.M. Spaner. 2011. Integration of variety selection and sowing density to manage wheat
stem sawfly in durum and hard red spring wheat. Agronomy Journal 103: 1755-1764.



Influence of kwt on seed volume
requirements for spatial density
planting

Seed Rate AC Avonlea (44g kwt) AC Lillian (32.8g kwt)
200 seeds/m? 1.3 bu/ac 1.0 bu/ac
300 seeds/m? 2.0 bu/ac 1.5 bu/ac
400 seeds/m? 2.6 bu/ac 2.0 bu/ac
500 seeds/m? 3.3 bu/ac 2.5 bu/ac
600 seeds/m? 3.9 bu/ac 3.0 bu/ac




Tillage?

e Tillage to destroy plant residue
— Significantly reduces F. avenaceum

— Tillage effects not significantly different than no-
till for F. graminearum

Fernandez, M.R., R.P. Zentner, P. Basnyat, D. Gehl, F. Selles, and D. Huber. 2009. Glyphosate associations
with cereal diseases caused by Fusarium spp. in the Canadian Prairies.
European Journal of Agronomy 31:133-143.
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e Greater microbial biomass under ZT than under CT.

» Highest biomass in wheat following red clover and
lowest biomass in wheat following summer fallow

Lupwayi et al. 1998

Microbial-C (mg/kg soil)
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Combine Cleanout

e Standard
e 25 18 fan speed
- 2009

..E 16 |
E 20 14 High fan
- - 12 speed
E; 15 10

o

E 10 .

o 6

5 s 4

o 2

0

2 0 0

Ohio State Univ.
Modified from Salgado et al. 2011. Plant Dis. 95:1448-1457.



Managing Crop Residue and FDK’s

Harrington Seed Destructor for Managing Weed Resistance.....and
FHB??7?7?

Source: https://dl.sciencesocieties.org/publications/cns/articles/46/2/4



Looking Ahead



Integrating Innovative Tools

e Smart Farming Technologies
* Big Data
e Biotechnology

e Exploiting hybrid wheat yleld/tral T e
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What does the Future Hold?

v Coordination and collaboration is important in order to
eliminate duplication and build on each others’ work

v Multidisciplinary collaboration (Scientists, field agronomists,
sales representatives, agronomic consultants, etc.)

Producers

v Many players:

e (Governments

e Industry :nl O
e Consumers Hﬂrm!ﬂﬁ

e Scientists



o

An International research
partnership for wheat
Improvement

OECD workshop, Paris
Hélene Lucas, February 26, 2016
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Call For Agronomy EWG ‘Experts’

e Who should join the Agronomy EWG?
— Agronomists, soil & crop scientists

— Cross-disciplines: IPM scientists (weed, pathology,
entomology); Physiologists; crop
modellers/remote sensing/digital agriculture (big
data) scientists; wheat breeders; economists;
statisticians

— Others: social scientists, policy analysts,
stakeholders



The bad old days....

Farmers

Molecular biology
Plant cell biology Consultants
Crop physiology Input resellers
Genetics Agronomy
Plant breeding Farming systems
Seed
developers

Slide courtesy of Dr. John Kirkegaard



A better way....

Molecular biology Farmers
Plant cell biology Consultants
Crop physiology Input resellers

e Not which has delivered more, but how to identify best synergies
e What traits will suit the systems of the future (not just the climate)?
e What systems are needed to capitalise on new traits?

Slide courtesy of Dr. John Kirkegaard



In Crop Production Systems There Are No
Magic Bullets........ ‘

You'll be shooting blanks by a
reliance on a single cultivar or
singular management strategy

Design your rotation and couple the
best genetics with a complex set of
mgmt components

BUT THE THESRY )
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My thanks to:
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Dr. Gilles Saindon — Assoc ADM, AAFC
Ms. Marie-Andree Hamel — ADM Office, AAFC

Dr. George Clayton — AAFC, Retired
DI,
DI,

Kelly Turkington — AAFC Lacombe, AB
Randy Kutcher — U of S, SK

DI,
Dr. Michael Harding, AAF Brooks, AB
Dr. Anita Brule-Babel, U of M, MB
Dr. David Hooker, U of Guelph, Ont

Rob Graf — AAFC Lethbridge, AB
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