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Inflorescences 

Fruit 

Date 

2 



Male Inflorescence 

Female Inflorescence 

Spikelets 

Fruits 

Bunches 
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Coconut 

Spikelet 
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Reproductive parameters 
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Femele Bunches Ratio Palm-tree Sex code 



Male 
Palm 
Tree 

Femele 
Palm 
Tree 

Male 
& 

Femele 
Mixed 

Inflorescence 

Male 
& 

Femele 
Separated 

Inflorescence 
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For Male & Femele Palm-tree with separated inflorescence 

%A

12%

%F

38%

%M

50%
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p21

Markovian approach for sexualisation modelling 

Rey & al, 1992 
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Elaeis guineensis 
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Absolut position of inflorescence 
on the stipe 

Inflorescence life span 
(since initiation) 
before harvest 

Inflorescence Dormancy 
(since initiation) 
before anthesis 

Female Flower life span (since initiation) 

Female Flower position on Spikelet 

Female Flower Fructification frequency 

Female Flower Fructification std of Freq 

Male flower Life Span (since initiation) 
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Inflorescences are labelled 
according to 

their corresponding palm 
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Inflorescence positions in the crown 
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Inflorescence positions in the crown 
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Inflorescence positions in the crown 
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Fruit position 
on spikelet 
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Fruit position 
on spikelet 
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Absolute position of inflorescence on the stipe 

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 



Final 

Initial 

Evolution 
Duration 
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Frond & inflorescence 
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Frond & inflorescence 
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Sheath 

Sheath 

Frond Frond 
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Frond 

Bract 

Stalk 

Sheath 
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Stalk 

Bract 

Sheaths 



Fronds with aborted & not aborted inflorescence 
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Frond 

Inflorescence 
Bud 

Buds 

Bud imprint 

Stipe 



Frond & axillary inflorescence 
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Frond 



Frond & axillary inflorescence 
Bract & petiole 
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Fronds with inflorescence 

44 



« Heart » 
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Fronds without inflorescence (not initiated) 
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Absolut position of stalk on the stipe 

Average stalk length 

Standard deviation on stalk length 



53 



54 



55 



56 

Absolut position of stalk on the stipe 

Average stalk height (width) 

Stalk height (width) standard deviation 

Relative length position on the stalk  

Shape factor according to relative length position 
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Mean 

Shape 
Factor 
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Relative length position on the stalk 

Initial bending angle 

Relative length position on the stalk 

Final bending angle 

Final bending angle standard deviation 

Inflo number between initial & final  angle 



A = 20 ° 

A = 35 ° 
A = 50 ° 

Initial 

Final Control Points 
(in % of Stalk Length) 

Evolution 
Duration 
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Control Points 
(in % of Stalk Length) 
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66 

Relative length position on the stalk 

Lateral Deviation  angle 

Lateral Deviation angle standard deviation 

Torsion angle 

Torsion Angle standard deviation 

Frond anlges evolution 

Time (phyllochrones) 



A = 70 ° 

Control Points 
(in % of Stalk Length) 
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A = 120 ° 

Control Points 
(in % of Stalk Length) 
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Location 

Number 
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Distances 
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Relative 
Length Position 
On Stalk 

Bract number 

Average Distance 
Between Bracts 

Standard deviation 
On distance 
Between Bracts 

Bract Location 



Phyllotaxy 
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Relative length position of bract on the stalk 

Average bract phyllotaxy (radial insertion angle) 

Standard deviation on radial insertion angle 
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Relative length position of bract on the stalk 

Average bract axial insertion angle 

Standard deviation on axial insertion angle 

Stalk axial insertion angle evolution 

Time (phyllochrones) 



Final 

Initial 

Evolution 
Duration 
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Female flower 
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Absolut position on the Stipe 

Average Bract Length 

Bract Length standard deviation 

Stalk length evolution 

Time (phyllochrones) 
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Absolut position on the Stipe 

Average Bract Widt 
Bract Widt standard deviation 

Bract relative length position 
Bract shape factor according to 
Relative length position 

The same for Height! 



Shape 
Factor 

Mean 

Mean 
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Shape 
Factor 

Shape 
Factor 

Mean 
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Length 

Width 

Height 
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Relative length position  
on the Bract 

Initial bending angle 

Final bending angle 

Final bending angle 
standard deviation 

Stipe 

Bearer 

Organ 

Time 

Duration for 
Bending Angle 



Initial 

Final 

A = 30 ° 

A = 10 ° 

Control Points 
(in % of Spathe Length) 

Evolution 
Duration 
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Relative length position  
on the Bract 

Stipe 

Bearer 

Organ 

Time 

Torsion Angle 

Torsion Angle 
standard deviation 

Lateral Deviation Angle 

Lateral Deviation Angle 
standard deviation 

Frond angles evolution 

Time (phyllochrones) 
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Peduncle zone 

Spikelets zone 
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Spikelets zone 

Peduncle zone 
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Spikelets zone 

Peduncle zone 
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Peduncle relative length (av.) 

Peduncle relative length (std) 

Relative length position 
on bearer (stalk) 

Peduncle zone lengthnening 
(time in phyllochrones) 

Peduncle zone lengthnening 
(growth in % of final length) 



Spikelets must be : 
 
1- Adjacents 
 
& 
 
2- in Same Plane at base 

The smallest number of Pseudo-Verticille, 
The BEST !!! 
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Inter-pseudo-verticilles distances 

Inter-pseudo-verticilles distance standard deviation 

Relative length position on bearer (stalk) 

Intra-pseudo-verticilles distances 

Intra-pesudo-verticilles distance standard deviation 

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



Inter Pseudo-verticilles Distance 
 
Intra Pseudo-verticilles Distances 

120 

Spikelet number 
By 

Pseudo-verticille 



Distances between Spikelets 
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Distances between Spikelets ??? 
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Phyllotaxy  
for Spikelets or Pseudo-verticilles 

On Stalk ??? 
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Relative length position on bearer (stalk) 

Average radial insertion angle increment 

Radial insertion angle increment standard deviation 
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Relative length position on bearer (stalk) 

Average axial insertion angle 

Axial insertion angle standard deviation 

Axial insertion angle evolution 

Time (phyllochrone) 
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Relative length position on bearer (stalk) 

Average radial divergence angle 

Radial divergence angle standard deviation 

Average axial divergence angle 

Axial divergence angle standard deviation 

Divergence angles evolutions 

Time (phyllochrone) 
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Absolut position of Inflorescence on the stipe 

Max length of Spikelet for Inflorescence 

Relative length position on Stalk 

Spikelet length as ratio on max length 

Spikelet length standard deviation 

Spikelet length evolution 

Time (phyllochrone) 



Maximum on Inflorescence 

Position Ratio on Maximum 
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Maximum on Inflorescence  

Position ratio on Maximum 

Shape Ratio 
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Absolut position of Inflorescence on the stipe 

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 

Spikelet shape ratio 



Maximum on Inflorescence  

Position ratio on Maximum 

Shape Ratio 
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Young inflos 
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Mature inflos 
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Relative length position of Spikelet on the Stalk 

Stiffness coefficient for old spikelets 

Stiffness coefficient for old spikelets 
standard variation 

Time 

Spikelet stiffness evolution (factor!...) 
To determine young spikelets stiffness 
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Ripening inflos 



Final 

Evolution 
Duration 
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Initial 
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Evolution 
Duration 
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171 

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 
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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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Relative length position of flower on the spikelet 

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

Total must be 100% !... 
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Relative length position of flower on the spikelet 

Flower radial insertion angle 

Flower radial insertion angle standard deviation 
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202 

Relative length position of flower on the spikelet 

Flower axial insertion angle 

Flower axial insertion angle standard deviation 
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Female flowers 
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Male flowers 
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Relative length position 
of flower then fruit 
on the spikelet 

Fruit length 

Fruit length std 

Time (phyllochrones) 

Fruit growth 
(from flower initial size) 
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