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Fluorescence and CNRS spin off, University Paris 11.
Optoelectronics FEERMARPOEEBRENIKXZRRTHR.

Research for the

Communication between Award-winner in 2002 and 2004 by the French

Ecophysiology and government for its project of technology transfer.

] 2002820063% E R AR RIZ L.

Agriculture More than 15 years of R&D experience in the field
of Photosynthesis and Optical Remote Sensing.
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Force 2\ EORCE-A activities B8 T{E |

Force/\

S
SEE TO ACT

[ 1\

Development Manufacturlng Marketing
HE

Applications & Services
R & BRSS
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Force/. FORCE-A expertise AR

VOIR POUR AGIR

Portable Measurement Spectroscopy
Optical Instruments | & of Plants
BN F ST i
1st and 2nd components
DUALEX@ MULTIPLEX® Status indicators
F E SR E K 5T
Force H RS TSR
- SEE TO ACT
Decision r . .
ecision support Agronomy Diagnosis

Maturity — Harvest
Inter-plot Management
Fertilization
Variety Selection
TEI R RS
e = (8] I B 5 & 18
AERIEE
ma AT IR

RELHS 2 e

_Fi_.
3l e
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= A twofold purpose: « A EBR:
» To increase quality » IR EYIRE
» To optimize input costs » LU FZEH/AN
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Force /A EORCE-A in the world &l

VOIR POUR AGIR

7
3, e TR 5 Beijing Channel Scientific Instruments Co. Ltd.
B % ol Ty, VvV F EERHE
"'.'_;.

U . forced 4
= Agriculture%tustomers = Plant Science Customers
» Direct Sales » Direct Sales
» Distribution Network » Distribution Network
= wbER o EMTRER
» HiEHE » EIENE
» KIEW 4% » RIBMLE
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Our technology main principles
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Our instruments: DUALEX® & MULTIPLEX®
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The different applications on crops

25 F

Our Research & Development

MREFE
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Force/. DUALEX®:

VOIR POUR AGIR Measurement principle N & /R
Excitation wavelength: Reference wavelength:
UV-A Red
MAES: UV-A Sibd: aX

EPIDERMIS : R
Rich in flavonols ZEp

MESOPHYLL: B
Rich in chlorophyll MH#&#%&

Differential measurement of red fluorescence emitted by chlorophyll

MERER HRO &R EZEA

USE OF THE SCREENING EFFECT OF THE
POLYPHENOLS LAYER OVER THE CHLOROPHYLL

ZERMSZEEBENZEEXCIERNE
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Force /. MULTIPLEX®:
vorR POUR AGIR Measurement principle 8RB

Red e Chlorophyll miz%x UV %o Chlorophyll %%
excitation %%  fluorescence im¥x  excitation m%x fluorescence imy3Ex

USE OF THE SCREENING EFFECT OF THE
POLYPHENOLS LAYER OVER THE CHLOROPHYLL

ZERMSZEEBENZEEXCIERNE
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Force /2 PLANTS & POLYPHENOLS {#18% & ]&

VOIR POUR AGIR

v

High lightUV &x88/uv. - DUALEX® HCA k

anthocyanins £ % ®
flavones EWE \ MULTIPLEX
sinapyl esters 3+ &% SV N l
DUALEX® ANTH isflavonoids =8 1 SR Arey Wounding WIERR {5
alens vigk Bl Sivh i
MULTIPLEX®  Psoraens il P ﬁ\ coumestrol 1oL 86 7 A
N k= S _ coumarin wEK
chlorogenic acid IR
Pathogen attack  fF@AER : = 4 ferulate esters WA A
plerocarpans A% 1 Sg]ahg_ﬁg 5o i —— wall bound phenolic acids Bfg ;
isoflavans 21z salicylic acid? Kk ? lignin.suberin ARE AR '
prenylated isoflavonoids F 1% & iR EE 'l'
stilbenes — XK
coumarins HER - MULTIPLEX® I
furanocoumarins ﬂifﬂ]ﬁa}\ I mwﬂ b
ﬁ;ﬂiﬂn’éfmhmmdm %E:}‘Fﬁﬁ 9 xp 0 =% anthocyanins N E
aurones B = v % DUALEX® ANTH ",
|i
MULTIPLEX® \ = ﬂ

DUALEX® SCIENTIFIC

b

N/

.*
L|

V

Low nitrogen &k% Lowiron  #&kek i
flavonoids “fﬂ“ﬁr phenolic acids &8
isoflavonoids =31
anthocyanins EEE DUALEX® HCA
DUALEX® SCIENTIFIC DUALEX® ANTH
MULT|PLEX® MULT|PLEX®
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Agriculture &Y
FOrEStry f’f.ll[/ Pathogen diseases protection % B A4&p Z{EH
Phytochemicals HEY1L )
Phytoalexins DI 55
33
Cell walls A% Stilbens K
Wood AR TR BGF AR
Lignin AN FE
Suberi 7
Cﬂtiﬁrm gﬁi’; Appetite R Carbon-Nitrogen Balance Bx&E 1
Ferulic acid f751/% Forage (7 Nitrogen status RS
Tannins AT Flavonols L M
Hydrolysable and A ## 4 7F Chlorophyll e
non-hydrolysabl &%= NBI® NBI®
- =)
Ecology #£7Z° Health and Agri-food AmAZEFK
Secondary Anti-oxidants PLEM
Anti-UV metabolites RAERBY) Health & Care i %
Protection UVEGH Maturity FR (Vitamin P) (4 2EP)
Ozone RE Aroma F IR Vegetables-fruits KRB
Temperature &E Vine, Fruits, Tea %% K4 %% Hydroxycinnamic acids #ZL/%
Flavonols %ﬁ% Anthocyanins ZE%% Flavonols %ﬁ%
Elavenols KA Stilbens (Resveratrol) K247
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Force/. NITROGEN BALANCE INDEX (NBI®):
vk rouRacE The combination of chlorophyll & flavonols

FESHEE (NBI®) HERELETNESIEIR

(1) Optimal conditions: EIRHk:
Photosynthesis XEER

Chlorophyll rt%

- NBI®

Flavonols %#§

(2) Nitrogen deficiency: faa:
Secondary metabolism  R&ERiNS

NBI® = CHL/FLAV (2001)
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FORCE-A company FORCE-A
NENE

Our technology main principles
RAKRIE

Our instruments: DUALEX® & MULTIPLEX®
7 im: DUALEX® & MULTIPLEX®
The different applications on crops
25 F

Our Research & Development
MRSH %

Open questions

H2a]
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O DUALEX® FLAV: flavonols
O DUALEX® ANTH: anthocyanins WEE

O DUALEX® HCA: hydroxycinnamic acids AR

Patented Technology & #|#7A

« Portable and ergonomic AKIREFIRITREE
« Non-destructive, quick and simple T, [RIE. FHE

« No sample preparation TEHEE

« Any ambient light conditions FrA MR T

2010 1 FORCE-A Copyright 1 Confidentiel 16 1
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2010 1 FORCE-A

0 CHLOROPHYLL
UES A
0 FLAVONOLS
REHE

4 NBI
NBI

Patented Technology &#|#7AK

« Portable and ergonomic AR TIEEFIZITEE
« Non-destructive, quick and simple i, RE. {EEa

* No sample preparation TEES

« Easy data management B R SR E I BE

« Any ambient light conditions BB JEIMRIEH

Copyright 1 Confidentiel 17 1




_

=

Force /A DUALEX®:Story DUALEX®: & &

VOIR POUR AGIR

DUALEX® 2

- A a 2003

DUALEX® 1 Field DUALEX® 3.2
2000 Q 2005

DUALEX® 1 Lab DUALEX® 4 DUALEX® 3.3
1999 2009 2006
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Force /. DUALEX® 4:Measurement principle
AR |

Flavonols absorbency
% E B

Chior:
Chlorephyll in vive WW$ZL
i g 3 3 5
-5 3R
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Q Chlorophyll Patented technology
g ERBEA

U Flavonols « Portable and remote
R AETI2g e fEi

U Anthocyanins « Multi-wavelengths and real-time
A S FEE5 155

» Non-destructive, quick and simple
A, RIR, EE

*No sample preparation
RBEE

« Any ambient light conditions

T XIMEER

U Blue Green Fluorescence (BGF) excited by UV
RN AR EEZRT
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Force/. MULTIPLEX®: Story
ey T & [h 5B

MULTIPLEX® 1.5
2005

Premier protoype

MULTIPLEX® 2
2007

MULTIPLEX® 15t
prototype 2004

MULTIPLEX® 3

= 2009
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Force/. MULTIPLEX® 3: Design
HERXBREGERUE
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Force/\ MULTIPLEX® 3 : Measurement principle
o rove it A& FE

| Polyphenols % & M ¥
| absorbency

Chlorophyll

|
) o
uv VIS " NIR
200 300 400 500 600 700 800 800
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SIGNALZ#] EmissionFEAf Excitationi# %
BGF UV Yellow Fluorescence RN uv
RF_UV Red Fluorescence ARZD D) uv
FRF_UV Far-Red Fluorescence LT 5P uv
BGF B not in use 71 A Blue
RF B not in use it Blue
FRF B not in use A A Blue
BGF G Reflected Yellow-Green light #5438 Green
RF G Red Fluorescence dERN Green
FRF_G Far-Red Fluorescence AR Novp, n Green
BGF R not in use K{EH Red
BF R Red Fluorescence qERK Red
FRF R Far-Red Fluorescence LT S S 1% Red

2010 1 FORCE-A

Copyright 1 Confidentiel
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RATIOZ % Description& X FormulaZA3\
Simple Fluorescence Ratio ) BB EE
SFR G i e FRF_G/RF_G
(Green Exc.)
Simple Fluorescence Ratio 18 BT I b
SFR_R . 7 FRF_R/RF_R
(Red Exc.)
Blue-to-Red Fluorescence Ratio #5-41%¢ J: bE &
BRR_FRF B BGF_UV/FRF_UV
- (UV Exc.) B ~
FER RUV Fluorescence Excitation Ratio Ryi# % LLF ERF RIERE UV
- (Red&UV Exc.) - ~
FLAV Flavonols L ETR log(FER_RUV)
Fluorescence Excitation Ratio  7& 38 % tb &
AR (Red&Green Exc.) FRF_R/FRF_G
ANTH Anthocyanins A log(FER_RG)
Nitrogen Balance Index A TFEEL
NBI_G (SFR_G/FER_RUV) FRF_UV/RF_G
Nitrogen Balance Index AT EEH
AL (SFR_R/FER_RUV) FRF_UVIRF R
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1. FORCE-A company FORCE-A
NRINE

2~ Our technology main principles
KRR

3. Our instruments: DUALEX® & MULTIPLEX®
7=in: DUALEX® & MULTIPLEX®

4. The different applications on crops
=R H

5. Our Research & Development
MREF X

6. Open gquestions
2]
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a N

Leaf-clips

I3

(Cereal crops: &41E:

®Nitrogen fertilization
AN TE
@®Protein content forecast

S
- 4/

/ Remote sensors
JE+

FIuorescence}
I J

2010 1 FORCE-A

|

N BEARETN

/Vine and fruits: B8 B &L

@®Phenolic maturity / Mapping
BRI | I

=

</

émbedded sensog

AR RS

®Early fungal diseases detection
 HERESHEN

/Turf grass:Bif:
®Nitrogen fertilization
HE AR &8
@®Mapping

If |1
Kﬁj.

-

Others: Hh:
@®Vegetables
Bi K

@ Aromatic plants

Copyright

B
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SEE TO ACT

CEREAL CROPS
aMED

Copyright 1 Confidentiel
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Force/.
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Nitrogen fertilisation (Date and Dose: 3rd input)
RIREE (BB &FE: E=XREE)
Grain protein content forecast (wheat and barley):
HRERRE (NERKE): FILH
Variety selection (fungal and nutrition deficiency resistance)

mifiEE (MEE. mEhie)
Treatment physiological effects

5 38 5 A0 38 R AR Y N Ly

2010 1 FORCE-A

Copyright

1 Confidentiel

At flowering
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DUALEX®:Wheat (nitrogen measurements)

Chl (Dualex units) H4¢3%& (Dualex & H{L)

T

715
<
615 2
51,5 . 2
5 - ”»e
’0 > <
41,5 - M
31,5 R%=0,6356
215 -
11,5
1,5 ‘ ‘ ‘
3,0 35 4,0 4,5 5,0
%N
Flav (Dualex units) 24 (Dualex & H4I)
2.7
2,5 TS .
2,3 - * ¢ %% o
o » ¢
L 2
2,1 i %
10 R%=0,6568
1,7 -
1,5 ‘ ‘ ‘
3,0 35 4,0 4,5 5,0
%N

Copyright

PR (RRNE)

NBI (Dualex units) BF&540 (Dualex MEHNHD)

35

30 A

25

20

15 -

R%=0,7576 .,
*®

1 Confidentiel

4,5 5,0

%N

30 1




Force/A MULTIPLEX®: Wheat (nitrogen measurements)
Vcé-!-ﬁ' POUR AG_!R’ IJ\% (%%5‘}!“%)

NEBI (Multiplex units)
BLEEH (Multiplex F{])

0.6

054 R*=0,7847 ’
04 -
03 -
02 -

01

0,0 . .

%N
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Force /. MULTIPLEX: Wheat (intra-plot management)
. | N (HEREREE) |

NBI_R : Nitrogen status
RBRE

Yield fE#h™it

--------
RN MONE) ME0R00 HOES) MUM00 MOS0 MI0S00 MGA5S0 MOME00
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RAPESEED
ST

Copyright 1 Confidentiel
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Force/\ MULTIPLEX®: Rapeseed (nitrogen status assessment)
VOIR POUR AGIR i[tléﬁi;ﬂf}: (:égi,gﬂ!)t*t;1E§fiSPi1:!i)

cv. Grizzly, at flowering

0,35
—
Rl N
+ D 030 -
] '
|
%3 S 025 |
=
= % 0,20 - T
= =
= * 0,15
o -
X = |
< O
% m 005 -
L £
> 0,00

0 X-40 X X+80
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VOIR POUR AGIR

Satellite (reflectance)

5)

DEERR (&

MULTIPLEX®(biomass) &

)

(=

1 Confidentiel

Copyright
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VOIR POUR AGIR

SEE TO ACT

MAIZE
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Force /A MULTIPLEX®:Maize (nitrogen status assessment)
VOIR POUR AGIR EE*(JT\,HE&,,_\}:FfE) \

Flav (Multiplex units) 2 @ fertilisation X MEREE X
10 M fertilisation X+ | HEABEX+ B EX
09 1 HERR & X+
0,8 - NBI (Multiplex units) % &4 # O fertilisation X
0,7 1 0,9 M fertilisation X+
0,6 -
0,5 0,8
04 - 0,7 -
0,3 -
0,2 - 0.6 7
0,1 - 0,5
0,0 - ‘ ‘
0,4 -
Chl (Multiplex units) H{F3& O fertilisation X | AR E X 03 -
25 W fertilisation X+ | iBEE X+ '
0,2

2,0 0,1 -

0,0 -
1,5

1 2 field 3 4
1,0
Maturity stage, 2009

%% 20094, WZIHIE
0,0 -
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A

s;'a* |\
y V‘;\
(@)

TURF GRASS
Hi¥
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Nitrogen fertilisation monitoring
i ABRE S
Fertiliser quality assessment
RABRR A
Mapping
== [H & E &
Variety selection
m R

2010 1 FORCE-A Copyright 1 Confidentiel 39 1



)

N
~
4
40

3
HIEE (Multiplexm=uEa)

(xajdi3nIAl s331UN) Aeld
(Y] LN < (401

7._. - - - - 2... -Im.
0 0 0 0 0 0 0
_ _ _ _

I (ABf}is

e 4 K
L] o o
L 1 1

0
2
1 Confidentiel

Fertilisation 2

HaAE2

frg
2
Copyright

il

) )
96,

0

Tillering & sandblasting

Sy BEQITRD b EE

Fertilisation 1

MULTIPLEX®:Turf Grass (fertilisation monitoring)

N=Ooho~NOLWNTMN-O
L B B B B |

(xa1diyniA spun) 1gN ‘sjiAydoaolyd
T IEFERTRE (Multip | exAROBE)

4 L
3_

T T T 1
0™~ WL
e

I

Force /A

2010 1 FORCE-A
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Force/\ MULTIPLEX®: Turf Grass (fertiliser quality assessment)

oy e BEIF (ERRRRITAE

1,200

s o 1,000

Produitl 80KgN/ha
\ Water T * M#80Kg/ha

o
o deficiency
‘= 0,800 - g Produit2 57.5 Nkg/ha
g \ikﬁmj‘a HEFS57. 5Kg/ha
= Produit 2 69K
gN/ha
= 0,600 \‘\x T Nem69Ke/ha
2 ;
Produit3 72KgN/ha
0400 N — 2K/
© P
c w 1émoin
= 0,200 =H

(FHEmnE xo | d 13 nW) SRR

0,000 . T | T

16 /0 q /2008 06 /05 /2008 26 /05 /2008 15 /0 6 /2008 05 /07 /2008
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Force/\ MULTIPLEX®: Turf Grass (herbicide effect assessment)
&I (REFNREE |

W vater only {XhExK
0.7 ml/m2 Basta

Visible symptoms ¥00.7ml/m? Bastafs &3

-t

8 - A DL SR

vy
z
& 5 6
i x
¥ S
~ X
=9
- O
5 4
°T 3
e £
Mo 7
g2 =z
B4
i

1 ]

ﬂ ]

hefore after morning afternoon morning afternoon morning
apphcahon applic ation
fERH & Al e ¥ T¥ 5 T¥ ¥
0d 1d 2d 3d
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Force MULTIPLEX® Cardoon (antioxidants measurements)
ok rous A Cardoon X &l (S LN E)

FLAV (Multiplex units)
SEHE (Multiplexill 8 8457 )

1,2
1,0 A
X P 3
0,8 ¢ :t *
0 P A .

o iteipmai @

R%=0,6657
0,4
0,2 -
0,0

0 1 2 3 4 5

AC + CYN content (g DM/kQ)
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FRUIT
BERRIES

KR

Copyright 1 Confidentiel
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Force/A MULTIPLEX®: Strawberry (maturity monitoring)
B (WMENE)

“ .. :

3 - 1,6
1,4 -
o 2z
g 2 112 3 8§
% S 3%
5 0 g
=8 '3%
S5 =g
= —
'E_ = 1.5 —————_i_ 3 0,8 % -
e 3 =
3 £ 06 Z ~
g2 ] o
[=] o o
B = - 04 £ X
fif O ~+—Chl = W
= 05 —&— Anth E' &
02 8 &
—m— Flav = ﬁI
T -
0 0 <
sample 1 sample 2 sample 3 sample 4 sample 5

Chlorophyll, anthocyanins and flavonols measurements
HER EFRMLRWNE
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Force/\ DUALEX®:Strawberry (nitrogen measurements)
ey e HE (AFENE)

NBI

NITROGEN & NBI®
MTEHARESE & NBI®

90 -

y =44,662x - 83,001

70 - R? = 0,8871 .

60 -
50 -
40 -

30 +

20 A

10 -

2,2 2,4 2,6 2,8 3 3,2 3,4 3,6 3,8

Nitrogen content in leaves (% DM)

HhrFRESE
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Force/\ MULTIPLEX®: Raspberry (maturity monitoring)
voix PoUR AGIE Raspberry X#hR (RRBRENE)

“ .. :

45 T 2

4 e T 1,3 o
M 2x
32 551 fwe W
#S 3 *

T14 o
23 o7 S %

= = £
c3Z t12 2R
+ 5 25 — iR
= 2 1 2 -
m — 2 T c =
g3 Tos S 3
Ao 1.5 1 iE =y
= E ' ~— +o08 % =
£ 4 T —{ 1 2 x
'EI o ——Chl 0.4 = !
— L |
05 T |—&—Anth T 02 E ]
—%— Flav i; L
0 t t t o < =~

sample 1 sample 2 sample 3 sampled4 sample 3

Chlorophyll, anthocyanins and flavonols measurements
HER EFRMLRWNE
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Force/A MULTIPLEX®:Qil Palm FFB (maturity assessment)
M (R )

Alive biomass Chlorophyll

FREYE Mg
;f&

FRF_R SFR
(s}

10000 1,00

00,0 4 0,20 -

200,00 4 080 -

0,70 -
0,60 -
aday?
0,50 -
Eday3
0,40 -
0,30 -
0,20 -
0,10 A
0,00 - - -
& &

ripeness ripeness

700,00 1

G000 4

200,00 4

4000 -
3000 1
200,0 1

100,00 4

00 -
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Force/\ MULTIPLEX®:Oil Palm FFB (maturity assessment)
VOIR POUR AGIR imﬂﬂ%(}ﬁ%}giﬂug)

Flavonols Anthocyanins
e Y A
FLAY FERARI
0.50 1,60
045 - 140 -
040 4
035 1 v
0.30 - 1001
0,25 - ::W: 080 1 :ﬁﬁ?
0,20 - = 060 - =
Q.15 4
0,10 1 v
005 1 0.20 1
0,00 - 000 -
s & f& & f& s & fq‘” & cﬁ&
ripeness ripeness
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Force/.

VOIR POUR AGIR

2010 1 FORCE-A

VEGETABLES

e

it

Copyright 1 Confidentiel
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Force/\ MULTIPLEX®:Salad (polyphenols measurements)
VOIR POUR AGIR Salad (g m5y|‘u§)

Open side
ESm
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Force/\ MULTIPLEX®:Salad (polyphenols measurements)

VOIR POUR AGIR Sal ad (g m;y!u %)
Anthocyanes Flavonols

HE K& :
B B Ctifl

e
N/

Open side
&8 S
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Force /A MULTIPLEX®: Tomato (maturity m‘onito‘ring)
FRATH (RN )

—»— Chl
4,5 - - 2,5
—— Flav E
4,0 -
gg‘ —&— Indice g %
% E 35 Lycopene = 2.0 x =
» a °
2 8 30 - = %
c s ~15 = A
+ 5 25 - < ¥
5= 2 -
; ; zrﬂ 7 I E E
» E? 10 H Py
L g 15 =
2 S & @
*E 1,ﬂ T - ﬂr5 E =
fif © c )
<05 - i
gﬁ
0,0 00 £ far
1 2 3 4 5 6 <
Numéro de tomate

Chlorophyll, anthocyanins and flavonols measurements

MR, EFERMELRTNE
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Force/\ MULTIPLEX®: Tomato (polyphenols measurements)
RS HNE)

95

9,0}
85}
80}
75}

Tot
Quercetrin

WS
R2=0.99

65|

6,0

551

5.0 - . : :
01 0.2 0.2 0.4 0.5

0040

Lycopens: 0,035 |
B E:
R2=0.9

0030
2
i

0,005 L ‘ i ‘ ‘ ‘ : ‘ :
2010 1 FORCE-A 045 050 055 060 065 070 075 080 08 090




Force /A DUALEX®:Spinach (nitrogen measurements)
VOIR POUR AGIR ﬁ% (ﬁ%;ﬂ“%)

NBI (Dualex units)
NBI (Dualex Jl| & 8 41)
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MULTIPLEX®: Cabage (nitrogen measurements)
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Force /) DUALEX®:Potato (nitrogen measurements)
. DHE (RENE)

NBI (Multiplex & 841)
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Force /A DUALEX®: Potato (nitrogen status monitoring)
DHE (RRRTLN)
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VOIR POUR AGIR
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Force/.

VOIR POUR AGIR
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Vine Applications @& NH l

Viticulture Phenolic maturity monitoring
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Impact of vine-growing practices on quality
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Management of nitrogenous fertilization on leaves
MR E-AEEE

Early detection of leaf and fruit diseases (Plasmopara viticola)
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Intra-plot grape harvest management

Oenology
R 3 5 BT 51
.- 5

— EE R N E e
r -r II‘.“1 ; . . . . .
1 {1 I-. -1 Estimation of the available nitrogen potential of the bunches
s fTl h-H. i
A TARETE

2010 1 FORCE-A Copyright 1 Confidentiel 61 1




D= xa|dIININD MY

Multiplex®anthocyanin index

Q=3

Force/.

VOIR POUR AGIR
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Force/ MULTIPLEX®:Vine (laboratory calibration)

- A S A
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Force/\ MULTIPLEX®: Vine (laboratory calibration)
Vo rour Aci #E (LB EWIF)
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Force/ MULTIPLEX®:Vine (laboratory (flibLatiqn) -‘;\'
WA (RR=WIF) B8

InterRhone - 2008

1,00

R® = 0,7945
1,40
X 1,20
5
H 1,00
= <
=X 0,80
?x%m
m L 0,60
=
& 040 g
0,20 ¢
0,00 ‘ , ‘ ‘ ,

040 060 080 1,00 1,20 1,40 1,60
Anthocyanes en g/Kg
WERZE TV VT
FFFHiE MULTIPLEX

2010 1 FORCE-A Copyright 1 Confidentiel 67 1



Force/\ MULTIPLEX®: Vine (laboratory calibration)
Vo rour Aci #E (LB EWIF)
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Force/\ DUALEX® 4: Vine (chlorophyll measurements)
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Force,_, MULTIPLEX®:Apple (variety selection)
R (R

Anthocyanins Index Chlorophyll Index %,s o '
HEEES R 3,_._.'«*5& 5
FERARI SFR_G - .
0,6 - 1,2
0,5 - 1,0 -
0,4 - 08 -
0,3 - 06 -
0,2 - 04 -
0,1 - 02 -
0,0 - 0,0 A
@5

2010 1 FORCE-A Copyright 1 Confidentiel 71 1




Force/.\ MULTIPLEX®: Apple (maturity monitoring)
Corx o e ER (RBERN)
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Force/\ MULTIPLEX®: Pear (intra-plot management)
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FOI'CE DUALEX®:Plums (anthocyanins measurements)
VOIR POUR AGIR $% (?:E B % y"J E)
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Force/\ MULTIPLEX®: Olive (maturity monitoring)
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VOIR POUR AGIR
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FORCE-A company FORCE-A
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Our technology main principles
RAKRIE

Our instruments: DUALEX® & MULTIPLEX®
F=fm: DUALEX® & MULTIPLEX®
The different applications on crops
25 F

Our Research & Development
MREF X

Open questions
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I'-:oroce& QuantiSpray
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Force/ MULTIPLEX®:
CoIk POUEACE QUANTISPRAY project (1st results)
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Force/. |

VOIR POUR AGIR
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Force/A  MULTIPLEX®: Early Fungi Disease Detection |
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Force/\ MULTIPLEX®: Early Fungi Disease Detection
o roun s FHREARETAN
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Force/. Turf Grass EiFN&E

VOIR POUR AGIR
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VOIR POUR AGIR

SUMMARY W% |
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