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Context
Surface of the forest area: 43.000 ha of Eucalyptus afforestation after savannah near Pointe-Noire (Congo).
Soil properties: sandy soils (90% of sand, less than 7% of clay); deep, acidity, very poor chemically, poor in Organic Matter (< 1% in the top soil) , low

CEC (Nzila, 2002).
Climate: subequatorial with one pronounced dry season (4-5 months). Average annual rainfall =1200 mm ; average annual temperature = 25°C (Bouillet

et al.,2004).
Management: Short rotation (7 to 8 years between plantation and harvesting), pulp wood production.

High variations in productivity across the forest area despite an apparent homogeneity of soils: 5 m3/ha/year to 43 m3/ha/year, averaging to 15-
20m3/ha/year for 7-year-old stands of the clone under study (PF1 1-41).
Comprehensive studies of biogeochemical cycles demonstrated the importance for this area of:
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Figure 1: Map of eucalyptus plantations near Pointe-Noire (Congo)

v'The organic matter (Nzila et al., 2002)

v'The thickness of layer Al (Bouillet et al., 1999)
¥'The site topography (Nzobadila, 2002) | Stand management disconnected from the site
v'The fertilization regime Bouillet et al., (2004) potentialities

But only 50% of the productivity explained

Objectives
Identify the most relevant site factors that drive the production in this region
Provide to the forest manager, tools and indicators to estimate the wood production and carbon sequestration Figure2: Temperature and Rainfall at Pointe-Noire (1992-2002)

Methodology

‘ Site factors under StUdy ‘ ‘ Stand inventories (H, C, 5) in current stands of E.PF1 1-41 ‘

Climate Nutritional status of the trees:
sPrecipitation: monthly and eFoliar and fine roots diagnosis
/ (on going) ‘ 7000 ha inventoried among the whole forest area ‘

annual records \

Site Index (SI):

Dominant height (m)
Topography: Soil (on going) Estimation of Site Index from the stand-inventory data (age, dominant
Digital elevati del and / \ ePhysical properties: (texture, bulk density) hgight and_ star_\d density) and the growth and yield mogel established for
DY G Mkl e . eChemical properties: (pH, CO, N, P, K, Ca, Mg this clone in this forest area « Eucalypt- Dendro » (Saint-André et al., 2002)
indicators of topography (on going) S..), CEC : 9 b g iny BA=g Wk
eBioavailability of nutrients: resins (to catch
exchangeable anions and cations in the soil)

O Dependant variables
= Studied site factors 20-27 ) )
. Sampling of 20 stands covering the
3 classes of SI (m) 27-32 whole range of Sl variation
32-40

Selecting 62 plots in these 20 stands
Plot size: 300-500 m 2
28 trees/ plot
Pre“mlnary Results Soil Chemical Properties
Plot characteristics
- — - Standard Phosphorus | S(Ca,Mg,K,Na) CEC
Variables Average minimum maximum deviation Depth (cm) | OM (%) | Total N (%0) (mg/kg) (me/100g) (me/100g)
Age (years) IR ) 5 > 0-10 0.27-1.65 | 0.10-0.61 0.87-19 0.31-0.66 0.31-1.14
Dominant Height (m) 30 26 36 2 10-20 0.34-1.20 | 0.15-0.45 1.04-25 0.37-0.56 0.41-0.92
SI (m) 31 26 38 3 20-30 0.28-0.76 0.12-0.27 0.88-21 0.33-0.45 0.36-0.61
> Variations of SI: from 25,7 m to 37,7 m > There are the differences between sites, but only 16% of Sl variations are explained
i ek 1 S el Ay erEl by regression with the soil chemical properties.
S ANGA air @] d SR st Near Infrared Reflectance Spectrometry of soils (NIRS)
usin rocedaure O Soltware
9 P »NIRS measurements and PLS regression however confirm that organic matter (C and N),
“Stand” and “Plot within Stand” effects: R2 = 0,79 Ca, and Phosphorus are of importance for Site Index predictions.
“Stand” effect only : R2=0,62 v'But there are probably other variablgs, not relatez_i to soil cher_nistry, which can be
detected on the NIRS spectra and which take part in the Sl variations.
Foliar and fine root chemical analyses — FrsEraiEsinEhE e S end &1
Standard - B o Organic Matter predictions
only in Sl prediction
Variables Average Minimum | Maximum | deviation v B
151 112 2.08 0.21 A N ey
N (%) 0.45* 0.31* 0.68* 0.08* 2 - I A
0.13 0.09 0.20 0.13 ; e oy A
P(%) 0.24* 0.05* 0.43* 0.11* 1 . 204 X
oED oER oD e i 0 234 Use of the VIP (Variable Importance for i
y y . . Projection), calculated for each frequency I
K(%) 0.26* 0.13* 0.42% 0.07* - iR of the NIRS Spectra. A high VIP indicates /"{ /Yy
*= Roots contents B o ;:em::ed o tha? tgle freq;_e?_cy is of importance for the N // [
. S . variable prediction
» no relationship with site index, except for foliar 2 —
magnesium concentration: a weak negative : : : Frequency involved in both SI, wo e am o wo mo aw am
correlation with SI (r2=0.23). Figure 3: Sl predicted by PLS regression versus Measured S (in m) Calcium and Phosphorus predictions «—| Freauences Nes

Figure 4: Variable Importance for Projection for S| and
| ViyOUTIVeS some Soil Chemical Properties
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»>The chemical analyses of the leaves, roots and soils confirm the heterogeneity of the sampled plots.

» Pursue the statistical analyses by testing other methods (Analysis of Principal

Components etc..).

> The variation of site index (SI) cannot be explained by solely foliar or root nutrient concentrations.
»>Pursue the collection of soil measurements (soil structure, test of ions

>In addition to the organic matter, there are others variables supporting the variability of Site Index which could be exchange resins) and integrate these new measurements in the data analysis.

detected on the NIRS spectra and which would not be related to the classical soil chemical analyses. L
> Scientific papers and PhD report.
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