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Scenarios of climate change predict severe and
longer dry periods, particularly on west coast of central
Africa

Adaptation of perennial plantations to water
constraints becomes a major concern for wood
productivity .

It depends on plants genetic dlverS|ty as wellLaShei
ohenotip IaStICI'[ .
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Necessity to understand the adaptation mechanisms

of plants under drought conditions through the analysis
of physiological and morphological characters.
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Meteorological data of Yanika Site
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Sampling

P1 Aug 07

P2 sept07

P3 déc07

P4 May08

P5 and P8
Oct08

P6 and P9
Feb09

No Irrigated

Experimental Design

No irrigated (2007) and Irrigated

(2008)

Irrigated
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1 1  Sampling Plot (NIR)

1 1 Sampling Plot (IR)

1l Sampling Plot (1.2)

N

First-aid Plot (NIR)

N
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Irrigation: around 100
mm of water per month
per plot during dry
season with drench
system

Study stand situated
near a Lake



Sampling Calendar (Root Biomass and architecture)

Sampling from 1.5 to 20 months after plantation (Aug 07— Feb 09)
P5 and P8 sampled at 15 months, P6 and P9 sampled at 20-month old

Field campaign | Sampling date | Age (month) Seasons Modalities

P1 Aug 07 1.5 Dry IR/NIR

P2 Sept 07 3 Dry IR/NIR

P3 Dec 07 6 Rainy IR/NIR

P4 May 08 10 Rainy IR/NIR

P5 Oct 08 15 Dry IR/NIR

P6 Feb 09 20 Rainy IR/NIR

P8 Oct 08 15 Dry IR2

P9 Feb 09 20 Rainy IR2 -




Root Biomass

From 7 to 10 trees selected /treatment
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1-41

Coarse Root Biomass (D>10mm)

No coarse roots before P3 (6 months
after plantation) for the two clones

Significant effect of irrigation in P3
and P4 (1-41) and P3 (18-50) , ns
afterwards (high recovery root growth
during following rain seasons
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O 0-50
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18-50

Medium Root Biomass (2<D<10mm)

No Medium Roots before P2 (3-
month after plantation)

Significant effect of irrigation in P2
(3-month old) and P3 (6-month), ns
afterwards (recovery root growth during
following rain seasons)

Low Root Biomass i :
), but tends to _recover aii20-
th old In P9 (compared 166

| ow Root Bilomass In
NIR) for 18 -50 Clone.
O root’ growtn n PS
P6 NIIR)



Fine Root Biomass (tha™)

Fine Root Biomass (t ha'l)
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18-50

Fine Root Biomass (D< 2mm)

Comp. treatments : Significant
effect of irrigation (P2,P3, P5) and
P6 (18-50), ns for others sampling
dates of the two clones

P8 (1-41) have slighly less
biomass than P5 (NIR)
dn‘ference IS h| A

No efiet or lrrigation off Ssecond

year (I.2) on Eine Root Biomass  of
he 18-50 clone




Mean Fine Root proportion (IR and NIR) in 50-100 cm soil layer

Comp. Treatment x Genotyp

From P4, 1-41 and 18-50 clone emitted around 20% of Fine root in IR

and NIR treatments

Deeper fine roots for 1-41 in P6 (20-month old)
IR2 treatment induces deeper fine roots for 1-41 Clone

Clones 1-41 18-50
Mean P2 7% 11%
Mean P3 9% 8%
Meanp419%20%
Mean PS5 20% 20%
Mean P6 .‘:_23%::- =x=P189%
Mean P8 16%s = = u|u spp-13%
Mean P9 22% === =P 17%
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P3 Biom moy (t.ha ™) IR NIR effet IR

[0-50cm] 0,802 95% 0,188 96% 4,3
1--41 [50-100cm] 0,041 5% 0,009 4% 47
[0-100cm] 0,843 0,196 4,3
[0-50cm] 1,409 94% 0,234 97% 6.0
18-50 [50-100cm] 0,092 6% 0007 3% 134
[0-100cm] 1,501 0,241 52/

After 6 months and during wet season hlgh effect of ir
vioma - oth) Higher effect fol
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Biom moy (t.ha’') IR NIR effet IR |+ ;
[0-50cm] : 57% 3.520 59% 1.5
[50-100cm] : 12% 0419 11% 0]

[0-100cm] . 3.938 | 1.6
[0-50cm] : 86% 4 906  84%

[50-100cm] | 14% 0,919 16% 1.0
[0-100cm] . 5.825 1.1




P5 Biom moy (t.ha-1) IR NIR effet IR

[0-50cm] 10.35 93% 9.85 90% 1.1
Ll [50-100cm] 0.79 7% it 10% :
[0-100cm] 11.15 10.95 @
[0-50cm] 12.86 87% 11.88 86% .
18-50 [50-100cm] 1.84 13% f 1.92 14%
[0-100cm] 14.69 | 13.80 ‘ 1.1 ,

Biom moy (t.ha-1) effet IR
[0-50cm] 15.08
141 [50-100cm] 1.83

13%

[0-100cm] 16.91 12
[0-50cm] 16.18
18-50 [50-100cm] 1.86

[0-100cm] 18.04
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Biom moy (t.ha-1)
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Conclusion on Root Biomass

«18-50 clone produce more root biomass under both watered a nd dry
conditions than 1 -41 clone

*1-41 clone set up more root biomass in the 50cm deep|  ayer than 18 -50
clone in dry treatment

eIrrigation effect on root biomass production highly si gnificant durng.the
first 6 months (medium and coarse roots) and unt|I 15  -20 montheldifers
ine roots -
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Lateral Root Lenght

Significant effect of Irrigation (mainly
for 1-41 Clone)

Comp. genotyp : Higher Root




NB of Branchs in 0-50 first cm

NB OF Branchs in 0-50 first cm
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Branching density

Number of Root Branchs in 0-50 first
cm of Primary Roots

Net diminution of Root branchs
after P3 (6-month old) probably due
to self - pruning process

irrigation on * root

jdentical trend for the two clenes




Mean Number of lateral Roots

Mean Number of lateral roots
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Comp. Treatment : No Irrigation effect
(except 18-50/P3 et 1-41/P4)

Comp. genotyp : 1-41 << 18-50 only
for P4

1-41: Slow starting for P1-P3 and
increasing from P4 (10 months ) g8




Conclusions for architectural characteristics

The studied parameters showed differences between treatments and clones:

elrrigation induce
- No change of Primary Root Number
- No effect of basal root branching
- stimulation of Lenght Growth (1-41 Clone)

OVEry potential;
Stic than 1
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