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GERMAN / SEED

Who we are vour AN G
W
& Ajoint venture of four leading plant breeders: DSV

& Norddeutsche Pflanzenzucht Hans-Georg Lembke KG
Deutsche Saatveredelung AG

SaKa Beteiligungsgesellschaft mbH

Nordsaat Saatzucht GmbH

€ QU

& Established in 2008

& Headquarters: Cologne (Germany)

& Research Department: Hohenlieth (at NPZ, Germany)

& Sales organization: 000 GSA Russ Moscow

& Breeding station: 000 GSA Agro Roschinskij (Lipetzk
region)

& Network of field trials and demonstration all about
Russia i strong Russian partners




Breeding station Roschinskij SEalLiANCE

Your partner in seeds
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GERMAN / SEED
ALLIANCE

Experience from Germany for Russia ==

All shareholders of the German Seed Alliance
have many years of experience in the Russian =3
seed market:
& Breeding of locally adapted varieties
& GSA has the most registered varieties of foreign <

A\ Y/

suppliers VDSV

& Distribution to farmers by direct sales
& Cultivation advice by German experts

& Quality seeds from Germany o
& Seed production in Russia ///SI?:I\I‘IEH

Ziichtung ist Zukunft
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& Long-term commitment of the GSA for
Russia!




Oat growing in Europe (EU

12/07/2016

3500

3000

-28) 2007 -2015

‘2:% ‘44% IE% \2% |55% \8% \01% |02%|

2010 2011 2012

Year

B whole area M organic area

Source: Eurostat

Steffen Beuch et al., 10" IOC, St. Petersburg (Russia)

2013

2014

2015




Milling Oats in the UK

Total oats milled in the UK, July to September

2006/07 2007/08 2008/09 2009/10 201011 201112 201213 201314 2014/15 2015/16
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Yield VCU trials Germany 1991 -2006

Coefficients of yield variation of components (%)

Crop L Y LY G GL GY GLY e
Winter wheat 7.5 54 9.8 4.2 1.7 1.7 3.4 4.3
Winter barley 2row 9.2 6.8 9.0 3.3 1.6 1.7 3.4 4.7
Winter barley 6row 8.8 7.1 10.6 3.2 2.0 1.8 3.5 5.2
Winter rye 8.0 2.2 10.8 6.3 1.6 1.4 2.7 4.8
Winter rye hybrids 8.7 3.9 10.7 3.8 1.5 1.6 2.7 4.8
Winter triticale 9.0 6.0 10.8 3.9 2.2 2.5 4.0 5.3
Spring wheat 9.1 5.1 13.2 2.9 2.3 1.6 3.2 4.0
Spring barley 8.3 5.9 13.5 3.5 1.4 1.4 3.2 4.9
Spring oats 13.1 @ 1.5 1.4 2.8 4.8

@ Bundessortenamt
Source: LAIDIG, F. et al. (2008) |
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Trial yield trends in Germany 1983 -2012

Inten Baseline Estimates of linear yield trends

Crop - y(1983) Genetic Agronomic Overall
sity Overall On-  aApsolute SE %  Absolute SE % Absolute  SE %
farm
Winter 12 80.6 614 0530™ 0042 066 0.161" 0.119 0.20 0.716™ 0123  0.89
wheat 11 70.8 0.817**  0.044 1.15 -0.197" 0.111 .0.28 0.651" 0.110 | 0.92
Winter barley 12 68.1 545 0558 0041 0.82  0.196™ 0.121 0.25 0.768™ 0114 113
two rows 11 59.2 0.621™  0.038 1.05  0.012" 0.095 0.02 0.665™  0.088  1.12
Winter barley 12 720 545 0435" 0043 0.60  0.289" 0.136 0.20 0.761™ 0129  1.06
SiX rows 11 62.1 0.534™  0.041 086  0.122" 0.110 167 0.693™ 0101 1.12
Winter 12 689  41.9 0.656™ 0.070 095  0.134" 0.141 0.19 0.867** 0121 1.26
rye 11 59.7 0.696™  0.061 1.17 -0.088" 0.105 0.15 0.699™  0.106 | 1.17
Winter 12 819 523 0918 0083 113 -0.427" 0.188 .0.53 0.433" 0.183  0.58
triticale 11 68.9 1.178™  0.082 1.71 -0.534" 0.165 -0.77 0.567" 0.154 0.82
Spring 12 66.8 492 0.328" 0.040 049  0.035" 0.139 0.05 0.336' 0.138  0.50
wheat 11 60.0 0.403™  0.034 067 -0.103" 0.124 .0.17 0.293" 0.121 049
Spring 12 579  40.6 0.391™ 0.036 0.68  0.093" 0.098 0.16 0.483™  0.096  0.84
barley 11 53.8 0.455™  0.036 0.85 -0.081" 0.095 0.15 0.374™  0.093 |  0.70
| 12 0.330™  0.103
SElseals I 571 433 0.334" 0024 059  0.205' 0.137 0.36 0.568™  0.136 1.00

Source: LAIDIG, F. et al. (2014; calculation for oats added by F. LAIDIG, 2015) #|™™"
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Hybrid varieties and Heterosis

NORDSAAT |:

Hybrid: type of plant variety which uses controlled crosses of
parental components for seed production

Heterosis (-effect): detected performance of the first filial
generation (F1) is better than the performance of the parental
generation
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Hybrid varieties are useful for all!

Agriculture
Better plant varieties

5

Relative
excellence of

Hybrids

Plant breeding
Protection of intellectual
property right, secure of
return of investment

Global development

More safety to secure
global food supply

{

Politics, Projects etc.

t

Environment
Increase of energy
efficiency,
Adaptability to
climate change
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Heterosis
Species Heterosis
Yield %
Cross pollinators
Corn 220
Rye 290
Sunflower 135

Partial cross pollinators

Rapeseed

45

Field bean

50

Self pollinators

Barley

8-12
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Heterosis

AHYWHEATO (201@)1 1
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Number lines/hybrids

50 A

90

Wheat: German R & D-Project

Average Heterosis
to middle
of parents: 10.7%

1604 Hybrids

Commercial Heterosis
to best

tested variety: 9.3 %
Parental lines

15 females, 120
males

100 110 120 130
Grain yield (dt/ha)
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Heterosis
aHYWHEATO €2219)1 1

Additionally: better tolerance to biotic and

Stability variance

Wheat: German R & D-Project

0.35

0.30 L

0.25 -

Lines

0.20 - 77

1] Single-cross hybrids

a NKt Shal $AG 2013

abiotic stress (frost, rust diseases, septoria)
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Barley Triticale
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Heterosis in Qats?

VN

Former studies:

Maximum best parent heterosis for grain

yield %

Murphy 1966 14
Cowen and Frey 1987 44
Coffman and Wiebe 1930 53
Petr and Frey 1967 31
Hathcock and McDaniel 1973 35

Ribeiro et al. 2011 41
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Pilot study: Heterosis IinF1
of European Oat varieties

i
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Two half dialleles with 7 and 6 cv.s; 27 F1

One environment, randomised block design, each of
three replications with 8 plants, planting distance 15 cm,
with barley as border crop

Traits: plant height, heading date, grain yield per plant,
grain weight, number of tillers per plant, test weight, hull
content
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Relative best parent heterosis  (BPH) L)Ki

Trait Mean Range

Grain yield / plant  13.8% -22.1% to +59.9%
1000-grain weight  -0.9% -15.1% to +10.0%
Hull content +5.6 (more hull) -5.9% to +20.3%
Test weight +2.7% -0.6% to +5.4%

A BPH for general grain yield higher than for single
yield components like 1,000-grain weight or
panicles per plant.

A Lower BPH for hull content and test weight but
promising range.
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Hybrid -Breeding Challenges in Wheat

Heterotic groups
C Scientific projects

Optimal
use of maximal
Heterosis

Females with suited morphology Pollinators/Males for Hybrids
Sterility-System (3 approaches) Flowering Biology,

C Gametocide (CHA) Pollen-shedding

C Cytoplasm based (CMS) C Pollen shedding, Males

C Transgenic system (GMO)
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