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Who or what is Barenbrug ?

® Family owned company

® Turnover of € 150 million

® Turnover of 75,000 tons of grass seed

® Employs 500 people

® Specialistin grasses (core business)

® Turnover: 55 % amenity grasses and 45 % forage grasses
® Present on 5 continents

® J0research stations in various climatic zones



Barenbrug Holding

Consumer products
19 %




Barenbrug Holding

EUR x 1,000



Barenbrug Holding

The Netherlands — head office
Belgium

Poland

France

Luxembourg

United Kingdom

Romania

USA (east coast)
USA (west coast)
China

New Zealand
Australia

Argentina




Breeding Stations Europe

Wolfheze NL
Connantre Fr
Mas Grenier Fr
Brasov Ro




Research station Wolfheze
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Research -

GRASS BREEDING
AT

BARENBRUG



Organisational aspects Wolfheze

STAFF
15 |, of which 2 breeders

| ocations

 Wolfheze :

« Office, greenhouse, Turf trials, plant selection

« Lab ( Disease preparation, NIR, Endophytes)

« Forage trials: Lelystad, Heteren, Bremen

Budget
« appr. € 900.000




Breeding programs Wolfheze
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Barenbrug Turf Breeding programs
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Breeding of turfgrass -
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Grass breeding is time consuming




Selection program Perennial Ryegrass ( 1)

Make F1 seeds

(Crosses)

F2 Seed

Production in
Rye isolation

Selection for

Habitus, diseases, seed yield
Regrowth, etc

Small plots
1st selection on wear,

diseases




Make crosses ( F1) and polycross block

Make F1 seeds "

(Crosses)
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Small plots and Wear

Small plots
1st selection on wear

diseases




Selection program Red fescue ( 1)

Make F1 seeds

(Crosses)

F2 Seed

Production in
Rye isolation

000D 000D D Selection for
D000 0BDBO0DD Competition, Regrowth,
DOB0D 0ODBDDDD




Selection program Red fescue ( 1)

000D 000V YD Selection for
D000 OBDBO0DD Competition, Regrowth,
DO000 0OBDDDD




Selection program Red fescue ( 1)

000D 000V YD Selection for
D000 OBDBO0DD Competition, Regrowth,
DO000 0OBDDDD




Selection program Red fescue ( 1)

000D 000V YD Selection for
D000 OBDBO0DD Competition, Regrowth,
DO000 0OBDDDD




Selection program Red fescue ( 1)

000D 000V YD Selection for
D000 OBDBO0DD Competition, Regrowth,
DO000 0OBDDDD




Selection program Red fescue ( 1)

Make F1 seeds

(Crosses)

F2 Seed

Production in
Rye isolation

Selection for

Competition, Regrowth,

Small plots
1st selection quality,density

diseases




Selection program Perennial Ryegrass ( 2 )

Small plots
1st selection on wear

diseases

Clonal rows
Make synthetics based on

Uniformity !!!

Synthetic Seed Production

in Rye isolation




Clonal rows and make synthetics ,

Clonal rows
Make synthetics based on

Uniformity !!!

Seed production in rye isolation







Selection program Perennial Ryegrass ( 3)
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Official trials

Several countries

VARIETY LIST




Multiplication

of

Breeders seed




Kentucky Bluegrass ( Poa pratensis)  Turf -
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Also used as forage

¥ .Rhizomes (vegetative)
3 *Variable chromosome numbers




Consequences Apomixis for breeding
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Pp Crossing program




Collection of ecotypes




Program

Hybrid from Crosses

3 plant rows, Disease, seed yield

6 plant rows,

Uniformity
Disease,
seed yield




Multiplication

of

Breeders seed




Breeding goals - Turf grasses

Wear tolerance
® Sod density
® Seed yield

® Disease resistance

® Fineness of leaf

® Shade tolerance

® | ow maintenance

RN

Frennial rye

T((f grass *yf)g




Results Barenbrug Turf Breeding -
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ENDOPHYTES

Endophytes produce alkaloid with both positive and negative effects

POSITIVE
s|nsectresistance
*Disease resistance

*Drought tolerance
*Enhances seed production

NEGATIVE
*Alkoloids can be poisonous for cattle and horses




ENDOPHYTES

4 Screenmg of seeds and plants

plant 400x



Endophyte
is a fungus
found in
permanent
pasture
ryegrass

ENDOPHYTES Life cycle

As the seed
germinates
the
endophyte
grows into
the
emerging
shoot.,

In spring as
stems form,
endophyte
grows up
them into the
new seed.

Endophyte is in the
base of the plant,
Little 15 found Iin the
leaf, none in the
roots.




ENDOPHYTES

Peramine

Ergovaline

Lolitrem B

Insect resistance
Abiotic stress tolerance

Abiotic stress tolerance

Lolitrem B

None known
Mammalian herbivores

Mammalian herbivores




“STAGGERS”

-+ Endosafe Endophyte:
' AN Endophyte that produces desirable
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grazing

_x

experiment
with a twin
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GREAT IN GRASS




