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Code
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18 Nb of €U

0 = structural Spear
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Inflorescence Bract Spikelet

1= Growth
2 = functional
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Stump

Inflo_Stalk Spikelet Female Flower Male Flower
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4 = 0ne Frond 3D
5=0ne Inflo 3D
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7=0ne Spikelet 3D
8=0ne Frond 2D

9 = One Inflo 2D

10 = One Leaflet 2D
11 = One Spikelet 2D
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10 = One Leaflet 2D
11 = One Spikelet 2D
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Phenology
& Fruit
Freguency

1- Determine inflorescence number (axillary frond)

2- Determine frond number before anthesis
-> « dormancy »

3- Determine lower frond number when harvesting
-> « Life Span »

4- Determine flower positions on spikelets
5- Determine fruit positions on same spikelets
6- Compute fruit occurrence as a function

of its relative length position on spikelet

4- Protocol 30
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[Position| Mean | STD | Time | Insertion
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Absolute position of inflorescence on the stipe

Pos Stem _ degree  dearee.
] 70.00 0.05

Final Inflorescence insertion angle

Final Inflorescence insertion angle standard variation

Duration (in phyllochrones)
For axial insertion angle evolution

Ratio for axial insertion angle along time
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Inflorescence
Axial
Insertion
Angle

1- Determine inflorescence ranks
at least first and last ones

2- Measure corresponding stalk axial insertion angles (photo)
3- Keep last inflorescence as reference angle (final)

4- Stalks axial insertion angles are expressed
through a ratio of this final angle

4- Protocol 34
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Folder
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20.00
25.00
30.00

35.00
40,00

Absolut position of stalk on the stipe
Average stalk length

Standard deviation on stalk length

2- Mode/
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1- Determine stalk position on the stipe
2- Measure stalk nervure length

3- Do it for many frond in crown
fo determine stalk acrotony in crown

4- Protocol

Stalk length

54
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Folder
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Height
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1 3.00 #HH
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200 1008 o Average stalk height (width)
Stalk height (width) standard deviation

Relative length position on the stalk

Shape factor according to relative length position

Um0 T 10
14 10 4

12 08 4 08 4
2

104 06 06 -
8 6

! 04 1 1

=

6 4 o4
. \
oz 2 oz
2 \ Y | 1S
—
o 00 o 00
(1] 200 400 o 50 100 a 200 400 o 50 100

FROND_Prod

FROMD_MERVURE_Geom  STUMP  PIMNAE_Prod  PINNAE_Geom  INY

2- Model/

56



T’ . \'. ) “\

Stalk
Height

.
) =

3- We measure



SHape
Jsacior

\

3- We measure



Stalk
Width
Height

1- Determine frond position on the stipe
2- Measure frond nervure length

3- Measure frond nervure widths & heights
4- Measure lengthes position at same time

5- Compute relative length positions

6- Express frond nervure shapes
by mean value (at « C » point for example)
and shape factors relatively to this mean value

4- Protocol 59
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STALK Geom
Folder

Stalk
Bending
Angle

Inflo number between initial & final angle

3.0
AradhSemaimpdnqeSiod
PosOrgan % degree PosOrgon% degree degree Phyllo

3 Relative length position on the stalk
Initial bending angle

Relative length position on the stalk
Final bending angle

Final bending angle standard deviation
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2-
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Stalk
Bending
Angle

1- Take photos of palm crown
2- For upper and lower inflorescences
3- Use <« mesurim » software to determine

bending angles and
corresponding relative length positions

4- Protocol 63
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Stalk Lateral Deviation,
Torsion & Bending Angles

1- Take photos of palm crown
from face for torsion angle
from soil for lateral deviation angle

2- For upper and lower stalks

3- Use <« mesurim » software to determine
torsion angles
lateral deviation angles
at some position
expressed by their
corresponding relative length positions

4- Protocol 71
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BRACT _Prod
Folder

Bract
Radial
Insertion
Angle

Relative length position of bract on the stalk

Average bract phyllotaxy (radial insertion angle)

Standard deviation on radial insertion angle
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Axial
Insertion
Angle

Relative length position of bract on the stalk
Average bract axial insertion angle

Standard deviation on axial insertion angle
Time (phyllochrones)

Stalk axial insertion angle evolution
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Stalk
Axial
Insertion
Angle

I1- Determine frond ranks
at least first and last ones

2- Measure corresponding stalk axial insertion angles (photo)
3- Keep last stalk as reference angle (final)

4- stalks axial insertion angles are expressed
through a factor of this final angle

4- Protocol 83
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Same parameters than for stalk size & geometry

BRACT _Geom
Folder

L \
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FROND.

Absolut position on the Stipe

Average Bract Length

Bract Length standard deviation
Time (phyllochrones)

Stalk length evolution
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Length
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Bract
Length

1- Determine Inflorescence position on the stipe
2- Determine bract position on stalk

3- Measure bract length(es)

4- Determine bract length evolution accordin to
Inflorescence position in the crown if necessary

4- Protocol 89
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Bract
Height
Width

1- Determine Inflorescence position on the stipe
2- Measure bract length

3- Measure bract widths & heights
4- Measure length positions at same time

5- Compute relative length positions
6- Express bract shapes
by mean value
and shape factors relatively to this mean value

4- Protocol 97
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BEUrer Folder
rgar, Bract
Bending

Angle

Relative length position
0” f.he B/,,acf. PosOrgan% degree PosOrgan% degree degree p.t;:a

it
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standard deviation
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Bract
Bending
Angle

1- Take photos of palm crown from side
in order to see correctly bending angles

2- For upper and lower inflorescences
determine inflorescence crown position
count frond number (duration)

3- Use <« mesurim » software to determine
bending angles
at some stalk positions
expressed by their
corresponding relative length positions

4- Compute bending angles evolutions
between upper & lower inflorescences

4- Protocol 101
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Stipe

BCUrelr
Orgarn
me

Relative length position
on the Bract

Torsion Angle

Torsion Angle
standard deviation

Time (phyllochrones)

Frond angles evolution

Lateral Deviation Angle

Lateral Deviation Angle
standard deviation
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1- Take photos of palm crown
from face for torsion angle
from soil for lateral deviation angle

2- For upper and lower BRacts

3- Use <« mesurim » software to determine
torsion angles
lateral deviation angles
at some bracts positions
expressed by their
corresponding relative length positions

4- Protocol

Bract
Torsion
&
Lateral
Deviation
Angles
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FORM 08 p

Operating Protocole Observation Material | Model Parameter concerned

Draw marks (control points) around Bract with felt-tip pen (base, half sterile-zone, 1st flower scar, then each 10 cm for example). Felt-tip (pen) Control Point Name

Measure length-position of each control points from Bract base. Measuring tape Bract Length

Measure Bract width for each control point. Calliper Bract Width

Measure Bract height for each control point. Calliper Bract Height

Take pictures from Bract according to 3 perpendicular planes (3D) (if not already done). | Photoscope

Measure of Bract bending angles for choosen control points. Mesurim software Bract Bending Angle

Measure of Bract lateral deviation angles for choosen control points. Mesurim software Bract Lateral Deviation Angle

Measure of Bract rotation angles for choosen control points. Mesurim software Bract Rotation Angle

Cut Bract at each mark into Bract samples. pair of secateurs

O 0 N O BE W 2O

Measure Bract sample volume. ""Archimede Principle” Bract volume

Measure Stalk sample fresh weight. Weighing machine Bract Fresh Density

Dry Stalk sample (3 days at 60°C). Drier (Oven)

Measure Stalk sample dry weight. Weighing machine Bract Dry Density

SRR 06- Pinnae_Guide " 07- Stak Data  07- Stalk Guide « 08-Bract Data JOTEN:TETa et B 00- Stak&Spikelet Data < 09- Stak&Spikelet Guide 10- Spikelet Data .~ 10- Spikelet Guide KNI
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Elaeis_guineensis_v2014c. Microsoft Excel

Formules Do n - g T léments

A

IGAPIAT

STIPE

[ B S

-

Pos Bearer % Long Zone % % Phyllo
1 30.00 1
12
36

- |—u!—

Pos Bearer %

Pr—— .
70
Pedoncule Without Spikelet 60
Spikelets Spikelets 50
40
30
20
I I 10
L]
o} T T T T T | 30

INFLO_Prod STALK_Geom  BRACT_Prod BRACT_Geom  SPIKELET_Prod  SPIKELET_Geom FEMALE_FLOWER_Prod FEMALE_FLOWER_Geom || 4

SPIKELET Prod
Folder
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— — " Folder

STIPE

Peduncle
Spikelet

[ wean | so N wen | s Evelution

e W Posiion | Rel Lengeh | Rel Lengih | Time | Growsh Zone
| | | )

I I Location

‘ = Relative length position

; \ on bearer (stalk)

i Peduncle relative length (av.)

Peduncle relative length (std)

Peduncle zone lengthnening

i (time in phyllochrones)

- Peduncle zone lengthnening

. (growth in 7% of final length)

zone | 80
70
Pedoncule Without Spikelet 60
Spikelets Spikelets 50
40
30

— : Same for Spikelet zone

[}

o o o
2- Mode/ 113
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2- in Same Plane at base
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Pseudo-Verticille
Determination

& Spikelet
Location

For Pesudo-verticilles determination
Spikelets must be :

1- Adjacents
&
2- in Same plane at base

So they are in same pseudo-verticille /...

4- Protocol 117
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SPIKELET Prod

Folder
Pseudo- Verticille
Spikelet
| | | | |see stalk Length Evolution

" i | Reldtive length position on bearer (stalk)

Pos Bearer % cm cm cm = Po: Bearer %
0o ] 0.00

1.00 0.00

NEIEIEEl do-verticilles distances
Il do-verticilles distance standard deviation
Y52l clo-verticilles distances

IIaeE, /do-verticilles distance standard deviation

Mean Spikelety number by pseudo-verticille
Standard devation on spikelet number

014

s 12 J_
012 | 10
010
0s
008
06
0.06
00 04
002 02
0.00 . r r . r T T T - 00 T 1
0 10 20 0 40 50 &0 70 4] L] 100 0 50 100

FOMD_MERVURE_Geom STUMP PINMAE_Prod PINMAE_Geom INFLO_Prod 2 M d ,
- ogae. 119
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Inter Pseudo-Verticilles
or

Inter Spikelets
Distances

1- Measure stalk length
2- Determine spikelets groups (pseudo-verticilles)

3- Determine Pseudo-verticille insertion on stalk
4- Locate pseudo-verticilles by relative length position
5- Measure inter pseudo-verticilles distances

6- Number spikelets by pseudo-verticilles
/- Measure pseudo-verticille lengthes

8- Compute inter pseudo verticilles distances
9- Compute inter spikelets

in pseudo verticilles distance

by pseudo-verticilles locations

4- Protocol 125
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SPIKELET Prod

Folder
Pseudo-verticille
e Radial
! Insertion
| | - E Angle

Relative length position on bearer (stalk)

Pos Bearer %

degree
136.80

degree
0.13

Average radial insertion angle increment

Radlial insertion angle increment standard deviation

BRACT_Geom SPIKELET_PI‘Od
—— 2- Model/ 131
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Pseudo-verticille
Radial
Insertion Angle

1- Measure pseudo-verticilles position on stalk
2- Measure pseudo-verticilles radial angles
3- Calculate « phyllotaxy »

according to pseudo-verticilles
relative length position

4- Protocol 133









Sk efetinrertinmadmpiainy
PosBearer %  degree  degree Phyllo

8.00

SPIKELET_Geom FEMALE_FLOWER_Prod
_——

SPIKELET Prod
Folder

Pseudo-verticille
Axial
Insertion Angle

Relative length position on bearer (stalk)

Average axial insertion angle

Axial insertion angle standard deviation

Time (phyllochrone)

Axial insertion angle evolution

2- Model/

136






Pseudo-verticille
Axial
Insertion Angle

1- Locate pseudo-verticilles on stalk
with relative lenth position

2- Measure pseudo-verticilles axial angles

3- Calculate pseudo-verticilles axial angles
according to relative length position

4- Protocol 138
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SPIKELET Prod

Folder
Spikelets
Radial
vadisifinal  AoslFnal  Svolution &

[ Posiion [wean| ST0 | man| 1D | ime | Growth | .
NS M Ny N Axial
oy L See— Relative length position on bearer (stalk) Divergence
* Angles

Average radial divergence angle

Radial divergence angle standard deviation

Average axial divergence angle

Axial divergence angle standard deviation

Time (phyllochrone)

/A ANE

N Divergence angles evolutions

2- Mode/ 141
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Spikelet
in Pseudo-Verticille
Axial

&
Radial
Divergence Angles

1- Locate pseudo-verticilles on stalk
with relative lenth position

2- Between extreme spikelets in each pseudo-verticille

3- Measure radial & axial divergence angles

4- Protocol 146
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Pse«da verti ((gs values
— o otocol Sheet Folder

Accueil Insertion Mise en page Formules Données Révision Affichage Acrobat [} e o = &8

. ) —) o = EZEh  E Somme automatique » A ;
Arial + 10 =} Renvoyer a la ligne automatiquement|  Standard - } ‘ E / = a ] } _EJ 1 L}&
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A2 - S| MGAPIAL
[ A ] B

EM‘M}! SPIKELETS on STALK FORM 09 p

Col
Organ Operating Protocole N:r::: Observation Material Model Parameter concerned

mﬂoresoem:e Take pictures of inflorescence (infrutescence) according to 3 perpendicular planes (3D). Photoscope Angles

Pseudo-verticille Locate the first Pseudo-Verticille from the stalk-base (if pseudo verticille). Eyes and fingers Pseudo-Verticille localisation

Splke]et Locate the first Spikelet from the first Pseudo-Verticille-base (or from the Stalk base if no Pseudo-Verticille). Eyes and fingers Spikelet Number in Pseudo-Verticille

o

Spik!’gt Prune first Spikelet out of first Pseudo-Verticille. Pruning shears Spikelet Rank

Spikelet Number first Spikelet of first Pseudo-Verticille (Peudo-Verticille-number_Spikelet-number). Scotch + felt-tip

Spﬂ{g’gf Measure total-length of first spikelet. Measuring tape Spikelet Length

Sp’kg]et Measure steril-zone-length of first Spikelet (from Spikelet base to first Flower scar). Measuring tape Flower Localisation

spikt’ﬂ Measure basis-diameter of first Spikelet. Calliper Spikelet Diameter

Spikelet Count total number of Flowers on fertil zone of spikelet. Eyes and fingers spikelet Flowers Nb

Count total number of fruits on fertil zone of spikelet. Eyes and fingers Spikelet Fruit Nb
1

2
3
4
5
6
7
8
9
10

Spﬂ(!’et Take pictures of Spikelet according to 3 perpendicular planes in case of SAMPLING this Spikelet. Photoscope SEE FICHE FICHE 10

2
3
4
5
6
i
8
9
0

N

o
-
N

$pﬂ(g,et GOTO STEP 4 for every Spikelet from first Pseudo-Verticille. Secateurs Spikelet Rank

Pseudo-verticille | GOTOSTEP 2 for every Pseudo-Verticille on Stalk. Eyes and fingers Pseudo-Verticille Localisation

"
L]

Stalk RESULT of GOTO is that every Spikelet on Stalk has been pruned.

X
w

X
=

Stalk Take pictures from Stalk according to 3 perpendicular planes (3D). Photoscope SEE FICHE 07

<
[

X
(-]

Stalk Stick measuring tape along stalk.

X
=

Pseudo-verticille Locate and measure position in length of every Pseudo-Verticilles from Stalk-base. Measuring tape Spikelet inter Pseudo-Verticille Distance

x
@

$pik¢’et Locate and measure position in length of every Spikelet from Pseudo-Verticille OR Stalk base (you choose!). Measuring tape Spikelet intra Pseudo-Verticille Distance

">
w0

Pseudo-verticille Measure Radial divergence angle between external Spikelets from same Pseudo-Verticille. Protractor Spikelet Radial Divergence Angle

w
o

Pseudo-verticille Measure Axial divergence angle between external Spikelets from same Pseudo-Verticille. Protractor Spikelet Axial Divergence Angle

Pseudo-verticille | measure Axial insertion angle of Pseudo-Verticille main-direction on Stalk. Protractor Spikelet Insertion Angle

[
L]

Stalk Measure radial insertion angle of Pseudo-Verticilles main-direction on Stalk in order to compute phyllotaxy. Trigonometric circle Stalk Phyllotaxy

o
[
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Folder

1Principes2014-5.xlsx - Microsoft Excel

@ ;|

Max  Position Ratio ‘shape Ratio
100 = very soft (bending) 10 000 = very straight {no bending)
[ Position| Max| _Position ] _Ratio | _sTD | Position | __ratio Wl _Positon | _Mean | _sD | _Time | _Growth |l Position | Mean] sTD |
L L | L | (T I I S A Ll

=~

© |m

Pos Stem cm  Pos Bearer % i cm Pos Stem cm  Pos Bearer % i om Pos Organ % i Pos Bearer % Pos Bearer % degree degree
4000.00 1000.00 I 3.00 030
3500.00 1000.00
3000.00 1000.00

[~
= R N g

@ = @ |t

i F O peri

@ = | @ |

G L3 LG Lo G [ L Lo G (R R R R RD R M R (R
E el b

LRI STEM Geom 0= FROND_Prod FROND_MERVURE_Geom STUMP PINNAE_Prod PINNAE_Geom  INFLO_Prod STALK_Geom BRACT_Prod BRACT_Geom SPIKELET_Prod™ SPIKELET_Geom FEM | 4
Prét H|[o] [ 90 %







S
QO
g
Q
N
&
Q.

]

Taos g




195




S S — Folder
Spikelet
Length
N W |
- Absolut position of Inflorescence on the stipe

Max length of Spikelet for Inflorescence

0.00
0.00

Relative length position on Stalk
Spikelet length as ratio on max length

Spikelet length standard deviation

Time (phyllochrone)

/) L

Spikelet length evolution

g
5
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Spikelet
Length

1- Determine Inflorescence position on the stipe

2- Measure Spikelet position on Stalk

3- Measure Spikelet length

4- Compute Spikelet relative length position on Stalk
5- Compute Spikelet max length for Stalk

6- Compute Spikelets lengthes ratios

4- Protocol 157
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SPIKELET Geom
Folder

Spikelet
Diameter

Position| Max| _Position | _Ratio | _sTD | position | __ratio _Jif
Lo L [ | L |

Sodedetiamatar

Pos S5tem c¢m Pos Bearer % ratio cm Pos Organ %
0.00
0.10

ratio

Absolut position of Inflorescence on the stijpe
0.00 Max diameter of spikelet for Inflorescence
Relative length position on stalk

Spikelet diameter as ratio on max diameter

Spikelet diameter standard deviation

Spikelet relative length position

: e T Spikelet shape ratio
& / 06

4 / [iF]

2 / 02

° EJ 2lu -tm 60 an 10.0 ;3 50 101

MMAE_Prod PINMAE_Geom  INFLO_Prod STALK_Geom M a de , ]
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Spikelet
Diameter

1- Determine Inflorescence position on the stipe

2- Measure spikelet relative length position on stalk
3- Measure spikelet diameter with digital calliper
4- Compute spikelet relative length positions

5- Compute spikelet max diameter for stalk

6- Compute spikelet diameter ratios

4- Protocol 161
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SPIKELET Geom
Folder

Spikelet
Stiffness

100 = very soft (hending) 10 000 = very straight {no bending)
| _Positon | _Mean ] _sD_ | Time |
2 2 20

2.0
St Sesnaliol.
Pas Bearer % val wal Phylla
3,00 1000.00
3500.00
3000.00 1000.00

Relative length position of Spikelet on the Stalk

Stiffness coefficient for old spikelets

Stiffness coefficient for old spikelets
standard variation

Time

Spikelet stiffness evolution (factorl!..)
To determine young spikelets stiffness

fod" # BRECT Geom" < SPIKELET Prod™ SPIKELET Geom /VEEM]| 4 2 M d ,
0 - Moge 164
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Evolution
Duration

Q\

Q\
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1- Determine Inflorescence position in crown
2- Determine Spikelet position on stalk

3- Determine spikelet bending
for many spikelets

4- Evaluate stiffness for spikelets
of young and old inflorescences

5- Determine factor evolution between
young and old inflorescences

4- Protocol

Spikelet
Bending
Stifness
Coefficient

168
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SPIKELET Geom
Folder

Spikelet
ZigZag
Angle

Relative length position of the Spikelet

Spikelet deviation angle (« zig-zag »)
For each Elementary Length Unit,
Once Right, Once Left

Zig-zag angle standard deviation

2- Mode/ 171
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Spikelet
ZigZag
Angle

1- Determine Inflorescence position in crown
2- Determine Spikelet position on stalk
3- Measure successive deviation (zigzag) angle on spikelets

4- Compute average and standard deviation zigzag angle

4- Protocol 173
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Spikelet values
Protocol Sheet
Folder
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| Draw marks (control points) around Spikelet with felt-tip pen (base, half sterile-zone, 1st flower scar, then each 10 cm for example). nm Control Point Name

| Measure Spikelet diameter for each control point. -m Spikelet Diameter

| Measure of Spikelet be: angles for choosen control po n Spikelet Bending Angle
| Measure of Spikelet lateral deviation angles for choosen control points. -m Spikelet Lateral Deviation Angle
| Measure of Spikelet rotation angles for choosen control points. “ Spikelet Rotation Angle
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_position | _mean ] _Mean | _Wean | wean |
L | | |

>0
Pos Bearer %

100.00

100.00

100.00

0.00

0.00 0.00

FEMALE_FLOWER Prod

_position | _mean | _si0__| _wean | _si0_|
| |

30 30 |
Famabsinan it anealol
m om
0.00 . 0.00 0.00
0.80 1.00 0.10
0.70 1.00 0.10

30

FamateFones ot

Pos Bearer %

degree degree
137.00
137.00
137.00

FROND_Prod

FROND_NERVURE_Geom  STUMP  PINNAE_Prod

PINNAE_Geom

INFLO_Prod

STALK_Geom

BRACT_Prod

BRACT_Geom SPIKELET_Prod SPIKELET_Geom

FEMALE_FLOWER_Prod

FEMALE_FLOWER_Geom

Pos Bearer %

Folder




MALE FLOWER Prod
Folder

1Principe:

Révision Afficha

_ according to spikelet on stalk position | L | | |

| Spikelet [ Mean [ sTD |

_position | _Mean_| _Mean | _Mean | _Mean |
| | |

10 10 1.C 1.C 1.C 1
Matafiaacand oosdnain MaiaFinvanmhoennapaany s Sl ulinasi MsdsSlaneanhnamisndngta.
Pos Bearer % Pos Organ % % % % Pos Bearer % Pos Bearer % [ Pos Bearer %
0.00 100.00 0.00 0.00 0.00 .00 0.00 137.00 0.00 0.00
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| MIXED FLOWERLOCATION |
| BEGINNINGPOSITION |
‘according to spikelet on stalk position

1Princip

|_Position | geginning bn geginnindll position | _mean | Mean | Mean | Mean |
| | | |

AiecFiowert ooatsation. Pdiseaiowert ooatsation.
Pos Bearer % PosBearer % PosOrgan %

L] INFLO_Prod  STALK_Geom  BRACT_Prod BRACT_Geom  SPIKELET_Prod

AdisecFiowerBounFTegHenCE.

MIXED FLOWER Prod
Folder

MisedFioveritancesvel
m

0.00 0.0 .00 0.00 0.00

SPIKELET_Geom FEMALE_FLOWER_Prod FEMALE_FLOWER_Geom
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IGAPIAT

STIPE

on Beginning
| | |

Fomatafimnen o alinating
Unit Pos Bearer % Pos Organ % %

48
WAk M

| FROND_Prod
il Pret

FROND_MERVURE_Geom

g

FLOWER Prod
Folder

Flower
Location

Relative length position of spikelet on the stalk

Relative length position of first flower on the spikelet

Standard deviation of
Relative length position of first flower on the spikelet
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Male & Femele Flower Location
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Flower
Location

1- Determine Inflorescence position in crown

2- Determine Spikelet position on stalk

3- Measure First flower length position on spikelet

4- Do it for many spikelets at many positions on stalk
5- Compute average and standard deviation

first flower position on spikelet
as a function of position of spikelet on stalk.

4- Protocol 186



ry >

1- Phenomena



FLOWER Prod
Folder
Flower

Group
Freguency

e Relative length position of flower on the spikelet

100.00 0.00 0.00 0.00

Group freguency
(for 1, 2, 3 or 4 flowers per group)

Total must be 1007 !...

TUMP  PINMAE_Prod PIMMAE_Geom  IMFLO_Prod STALK_Geom 2- Mode,
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Flower
Group
Freguency

1- Measure Spikelet length
2- Determine flower group type (1, 2, 3 or 4 flowers)
3- Locate group in relative length position on spikelet

4- Compute flower group freguency by location

4- Protocol 189



FLOWER Prod
Folder

Flower
Group
Distance
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3- We measure
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Flower
Group
Distance

1- Measure Spikelet length

2- Determine flower group type (1, 2, 3 or 4 flowers)
3- Measure inter & intra group distances

4- Locate group in relative length position on spikelet

5- Compute flower inter & intra groups distances by location

4- Protocol 194






FLOWER Prod
Folder

Flower
Radial
Insertion
Angle

Relative length position of flower on the spikelet

Flower radial insertion angle

Flower radial insertion angle standard deviation

| 120
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- We measure
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3- We measure



Flower
Radial
Insertion
Angle

I- Measure Spikelet length
2- Determine flower group type (1, 2, 3 or 4 flowers)
3- Measure successive Flower's radial insertion angles

4- Determine if phyllotaxic angle can model radial angles

4- Protocol 200



-_I' Phgnaa,ena P ; S

¥



B FLOWER Prod

Folder
Flower
Axial
Insertion
Angle
Relative length position of flower on the spikelet
Flower axial insertion angle
Flower axial insertion angle standard deviation
2- Mode/ 202




Male & Female Flower Axial Insertion Angle
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3- We measure
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3- We measure



Flower
Radial
Insertion
Angle

1- Measure Spikelet length
2- Determine flower group type (1, 2, 3 or 4 flowers)

3- Measure successive Flower's axial insertion angles

4- Protocol 205
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Flower Length & Diameter
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FLOWER Geom
Folder

Flower
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1- Measure Spikelet length

2- Measure flower/fruit position on spikelet
3- Measure flower/fruit length & diameter
4- Compute flower/fruit length & diameter

according to fruit location
and flower size initial conditions

4- Protocol

Flower
Frurt
Length
Diameter
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