The world challenge: 9 billion people in 2050

‘Dad always put people first. People make the difference.”

Together...
... we see a world of possibilities
... we create innovative forage and turf solutions

... we feed the future

Make Life Beautiful

24-2-2020

Barenbrug, family business to the core

‘When I see grass, | see more than a green plant. | picture @ world of possibilties.
If you can imagine it, | believe we can create it!”

What’s in the grass breeder’s toolbox

Announced as The Boss ;-)

Marketing locations
Research locations
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Are we ready for the future?
What are the differences?

* More extremes?
* Higher demands?
* More competition? ->  Lower cost needed?

* More restrictions!

olafeos MSs,
Records wettest years Records driest years
Deposition minus evoporation (Till 2018) (Till 2018)
Nr. Wettest year Wettes season Wettest month Nr. Dryestyear Dryest season Dryestmonth
1. 1998 12396mm 511998 468,2m0m 1912 2205mm 1. 1921 387,3mm  herfst 1953 522mm april 2007 0,3mm
2 1933 510,9mm  herfst 1920 52,3 mm februari 1986 0.4mm
2 s mistemm somerssss 4113 soptomar 1957 2132m
ER 5358mm  lenle 1996 608mm ebruari 1965 19mm
3. 1966 1148,0mm herfst 1974 402,7 mm september 2001 210,7mm
4 107 5363mm  winer1964 637 mm seplomber 1959 30mm
o 20 109mm Zomec 192 386.2mm s 1960 1980mm
5. 1971 561,8mm  lente 1976 66,2 mm januari 1997 36mm
s sz 10zromm narstio0 358 serigz  1934mm
- 6. 19% 5757 mm  winter 1934 69,0mm februari 1959 5,1mm
=3 6. 1994 10252mm zomer 1930 3586 mm Juil 1230 192,0mm
: e s9n0mm cs s . o0 7. s S5o7amm  lenle1991  698mm oktober1953  55mm
= 8 4 9927 mm 101 354.8mm 1965 190.3mm 8. 1982 600,7mm  winter 1985 72,1 mm februari 193: 5,6mm
Average 2018 2019 9. 1950 9516mm winter 1966 338,0 mm ‘okiober 1981 188,5mm o A 6127mm  zomer 2003 73,8 mm mel 1969 5,8 mm
10. 1929 604mm  lente 1918 755mm fbruari 1917 62mm
Average depostion NL: 790mm 10. 2000 9324mm herfst 1944 337, 2mm augustus 1917 187.8mm
olafeos MSs, olafeos MSo, olafeos MSs,
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Different soil types, different approaches - Prepared for the future?

Challenges coming years!

¢ Plants
* Soil
* Water
olafBos Mse, olafBos MS6,
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A grass breeder only influences grass part...

DIOWLI VI YIddd = pPpuLcic

Draineren
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2 Important things to remember

1. Soll

2. Photosynthesis

OlafEos MSs,

olafeos MSs,
2:01:39 Eliud Kipchoge (20,9 km/ht!)
16 September 2018 9”58 Usain Bolt
Berlin Marathon 37,57km/h average with a max of 43,99 km/h!!
le-. 8 .
¥
olafBos Mse, OlafBos MSe,
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Cyclus from seed to production

Selection of best quality

Crossing

Pre-basic seeds
Production for
official tests

3ye

ears of testing

olpfBas MSs,

Cyclus from seed to market

Actions
Crossing 1o create varation
Selection of Individual plants
Evaluation of pregenics in local tals
Eynthasis of axparimental varkatis

Evaluation in muli-location trials

1 of Draacbars Saed

Multiplical
Eifficciad trimls in sevrnl countries
Fmcommended lmts
Commersial seed multiplication

Market availatility

olafBos MSo,
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Top positions on different lists

SCANTURF /
SCANGREEN

olpfBos MSs,
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Tee, Fairway, Semi Rough & Foregreen: 33% of total golf course!
Here we can make the biggest steps in sustainability!
¢ Less use of water

® Less use of fertilizers

® Less use of chemicals

® Less mowing

olpfBos MSe,
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DANGER"

POA ANNUA_

Research targets

@ Wear tolerance

© Disease tolerance

© Fineness of leaves
Short cutting possibility
Shade tolerance

Salt tolerance

o

o

© Low maintenence
o

© Drought & Heat tolerance
=]

Fertilizer efficiency

OlafBos MSo,
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Average 18 holes:
54,9ha

33

olpfBos MSe,
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Poa annua Extremely fast germination and ishment Enlarged sowing window

Amsterdam Netherlands Average Monthly Temperatures
AVERAGE DAY & NIGHT TEMPERATURES 1867.2017

Biggest threat in sustainability!

Super fast Lp Normal Lp nz =:a
® Bigger need in water e 169 =
e,
® Bigger need in fertilizers g = | osuca |
® More need of chemicals g e "Rormal Lolium perenne P ~
= = T Fast Lolium perenne s
® More mowing L = a4 .
—— %2 z B
[ T v >8 weeks extra for seeding compared ¢

(after 1 week, greenhouse condition o - to normal Lp = recovering!

>20 weeks extra for seeding ¢ dto Fr=

ing!
OlpfBos MSs, olafeos MSe, vw% #os MSe,
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New genetics: creeping Lp Extreme fast establishment
8o Establishment Creeping Lp versus normal Lp RPR
750
700
650
550 Normal Lp
500
50
400
B0
00
%0 _ 9
3:3 Normal Lp needs more than 15 days more
00 for 50% soil cover compared to RPR

., BONUS: free extra plants from 1 seed!! 00
_— 1B cover 21M1AT cover B121T cover 110118 cover 24101118 cover 100218

Mas Grenier (F), 2017 - 2018

olafeos MSs,
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Soil cover Fast recovery (without seeds!) What do we do?

Sown in November quick cover less Poa Annua * Intensive research trials

+ Measuring:

« Drought tolerance

« Water usage

Divots on a fairway at Le Golf Le National (Ryder Cup 2018)(F)

zer needs

ss production

GRS

Alejandro Ryes: “In ten days time divots are recovered without using seeds”

e
Golf Le National (Ryder Cup 2018)(F), 2018
Wolfheze (N), 2015 N - HBARENBRUG OlafBos MSe,
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High heat and drought tolerance

drought stress tolerance Lp

Rainout shelter for drought and heat trials.
RPR NewtypLp OldtypeLp.

[E)Lanouae 2016

OlafBos MSe.

What do we do?

* Intensive research trials
+ Measuring:
« Drought tolerance
- Water usage
* Fertilizer needs

« Biomass production

&

olafBos MSe.
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Drought tolerance trial 2016-2017 ﬁ

77 S N e e

31.08.17 - End of last stress period status

olafeos MSs,
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Less use of Fertilizers -

s 0
L ] .
Apc 08 JiL OB Sept. 09 Moy 10 O 10 Ape 08 1L 08 Sept 09 Moy 10 Oct. 10
120kg | Ha | Yeor 40k | Ha | Year

olafBos MSe.
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What do we do?

* Intensive research trials
+ Measuring:
« Drought tolerance
« Water usage

« Fertilizer needs

« Biomass production

k-l s

olafBos Mo,
Lolium perenne, biomass 3
Wolfheze (NL) 2013-2014 Less mowing (Traditional vs Slow Growing):
& S
< . =
40% difference = 40% less clippings = 40% less mowing! m{: g
. b di b ipping: b 9! I—'E w
_,, o rmdsis b
Wb | g ey
= €108 200,08 € 130.00
€1,000.08 €450.00
= 50008 €azs.00
i €600 4 4000 4 156,00
e s €750.08 wanrso
¥ €808 1.500.98 €975.00
- L1008 € 277250
Lp varieties 1.5 G
Lp slow growing Lp fast growing € 18465 \
OlafBos MSe, olafeos MSo,
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What’s in the grass breeder’s toolbox

OlafBos MSe,

Future =

Less chemicals, higher disease resistance, more competition against weeds
Less water needed
Less fertilizer needed due to more efficient varieties

Less mowing due to varieties with lower growth rate

= Resilliency

OlafBos MSe,
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“Itis not the strongest of the species that
survive, nor the most intelligent, but the

one most responsive to change”

What’s in the Barenbrug toolbox

olafeos MSe,
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Looking differently....
=
S

olafeos MSs, olafeos MSo,
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OlafBos MSs,
Together...
... we see a world of possibiliies
... we create innovative forage and turf solutions
... we feed the future
Make Life Beautiful
olafeos MSs,
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