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Background to study 

Tropical forests are known to have high species diversity.  Central to community ecology is the understanding of what is responsible for the coexistence of many species and the maintenance of high plant diversity in tropical forests. One of the long-standing hypotheses has been that of local habitat segregation attributed to resource-based niche differentiation. On a wider scale, climatic variables particularly rainfall and temperature greatly influence plant diversity and distribution, but at micro-scale, topographic features greatly influence local conditions that determine site heterogeneity.  Not all biotic interactions are governed by topographic features.  In tropical forests there are other factors such as edaphic or soil conditions (soil types, physical and chemical properties etc.) and anthropogenic factors (fires, gap creation, logging etc.) that influences habitat segregation. Soil conditions have been evaluated as the greatest site determinant and therefore greatly influences the type of vegetation it will carry. The other site determinants come into play by influencing soil characteristics. Soil characteristics may however not act in isolation but will compliment other factors. 

Extensive vegetation analysis of the southern part of Korup National Park revealed a general elevational/topographic and soil type gradient (Gartlan et al. 1986). Within plots with similar elevation and topographic variables, the floristic composition showed repeated strong gradient with available soil phosphorus concentrations (Newbery et al. 1986, 1988). Non of the three major ectomycorrhizal species are found within the Korup Forest Dynamics Plot but for the more generalists; Berlinia and Anthonotha. More detailed soil sampling revealed an interation between local abundance of these ectomycorrhizal species, soil phosphorus and season (Newbery et al. 1988). Nutrient studies in the southern part of the park also showed nutrient input is highly pulsed and follows a seasonal pattern with the bulk of leaf litter reaching the forest floor within the short dry season (Chuyong et al. 2000). ). Litter breakdown and nutrient is optimum within the early rainy season and followed by high leaching in the later part of the wet season (Chuyong et al. 2002). This site receives very high annual rainfall (over 5000mm), but experiences a severe dry season with less than 200mm of rainfall in December to February (Newbery et al. 1998).  We might therefore expect water relations to be very important in determining species distributions within the landscape.   The high plant diversity of tropical forests is often attributed to mesophytes, intolerant of both drought and inundation.  In the Korup plot, the most mesic conditions probably occur in the non-wetlands areas along the valley floor and lower slopes, so these habitat types should be the most diverse.  These factors indicate strong influence of moisture availability and soil nutrient status on forest structure and dynamics. With the first enumeration completed, we used the 50-ha Korup Forest Dynamics Plot to evaluate if habitat specificity is dominant factor in maintaining species diversity and community composition.
OBJECTIVES OF STUDY

1. To what extent is species distribution associated to habitat types defined by topographic variables?

2. Are pockets of high or low plant diversity associated with particular habitat types?

3. How does species richness correlate with soil fertility expressed by physical and chemical properties? 

ACTIVITIES CARRIED OUT 

 Habitat classification

Based on a combination of the following topographic features: mean elevation, slope and convexity, each 20 x 20m quadrat was assigned to each of the following habitat types: 

Habitat 1 – Riverside 

Quadrats with mean elevation <160m, slopes <15 degrees, convexity <0 and in contact with the main stream.

Habitat 2 – Low depression

Quadrats with mean elevation <160m, slopes <15 degrees, convexity =<0 and with small streams.

Habitat 3 – High gully

Quadrats with mean elevation>160m, slopes < 15 degrees, convexity =<0.

Habitat 4 – Low flat

Quadrats with mean elevation <160m, slopes < 15 degrees, convexity>0.

Habitat 5 – Bench

Quadrats with mean elevation >160m<=200m, slopes < 15 degrees, convexity =<0.

Habitat 6 – Ridge top

Quadrats with mean elevation >200m, slopes < 15 degrees, convexity <0.

Habitat 7 – Steep slopes

Quadrats with mean elevation >200m, slopes >15 degrees, convexity <0.

Mean elevation was calculated from the values at the 4 corners, slope as the mean angular deviation from the horizontal of each of the 4 triangular planes formed by connecting three of its corners and convexity as the difference between the mean quadrat elevation and that of the surrounding quadrats (Harms et. al. 2001).   Mean Fisher’s Alpha index (FAI) was computed for each habitat category to determine the level of species diversity and the torus translation test was used to evaluate the significance of species-habitat associations.

 Soil sampling

Soil samples were taken twice following a stratified ramdom sampling from 21st to 29th March and 07th to 10th November 2003. Both set of collections constituting the late wet and late dry season samples took care of the strong seasonality experienced within the study area. The seven habitat types of the Korup Forest Dynamic plot were considered as the sampling strata. At 10% sampling error level, an optimum sample size of 179 20 x 20 quadrats was determined following the approach of Zar (1984). A proportional allocation of the samples per habitat category is shown on table 1.

Table 1: Proportional sample allocation and number of composite samples collected per habitat category at the Korup Forest Dynamic Plot (KFDP) in Korup National Park, Cameroon.

	Habitat Category
	No. of 20m x 20m quadrats
	% Area coverage
	Proportional sample allocation
	No. of composite soil samples

	1. Riverside
	52
	4
	7
	5

	2. Low depression
	276
	21
	38
	20

	3. High gully
	89
	7
	13
	6

	4. Low flat
	381
	30
	54
	28

	5. Bench
	152
	12
	22
	11

	6. Ridge top
	83
	7
	16
	8

	7. Steep slopes
	212
	17
	30
	15

	TOTAL
	1250
	100
	180
	93


A 50mm diameter opening steel corer was used to collect top soil beneath the litter layer at 16 random locations (1 core per 10m x 10m sub-plot) in four contiguous quadrats selected within the different habitat types. Each core was cut into two layers: 0-5cm (organic layer) and 5-15cm (root layer). A soil auger was also used to collect soil within 15-20cm (mineral soil layer) from each of the cored holes. These were bulked, mixed thoroughly and composite samples of ca. 200g collected for each layer. These were transported to the Soils Chemistry laboratory, Institute of Agronomic Research and Development (IRAD), Ekona, air-dried and stored for analysis.

Soil analysis

Physical and chemical properties were determined as follows: pH in 1:2.5 soil : water mixture, organic carbon by Walkley and Black Sulphodichromate oxidation. Exchangeable bases (Na, K, Ca and Mg) and available P were determined by Mehlich-3 method. Cation exchange capacity (CEC) was determined by summing all exchangeable cations and total nitrogen by Kjeldahl sulphuric acid digestion followed by colorimetric determination. The dry season samples have already been analysed and means of the soil variables presented on Table 2.  Due to some problems encountered with the AAS the extracts from the wet samples are still pending. The spare part needed for the repairs of the AAS has already been ordered.

Soil characterisation

Two soil pits will be dug each in the low flat and steep slopes categories of the plot for profile description and soil characterisation. Samples were also collected at different depth for physical and chemical analysis as described above. Soil texture was determined by pipette method in 8 fractions (sand-5, silt-3 and clay-1) after pre-treatment with peroxide.

Table 2: Mean soil properties of composite samples for the different habitat categories and at three different depths collected in March 2003 (late dry season).

	Habitat category
	P mg/kg
	Ca cmol/kg
	Mg cmol/kg
	K cmol/kg
	pH water
	Total N %
	Total C %
	C/N

	0-5cm

	1
	13.62
	0.28
	0.30
	0.19
	3.74
	0.16
	2.67
	14.8

	2
	16.92
	0.32
	0.30
	0.15
	3.75
	0.18
	2.57
	14.1

	3
	17.24
	1.41
	0.59
	0.23
	4.20
	0.19
	2.33
	12.3

	4
	10.46
	0.36
	0.30
	0.16
	3.79
	0.12
	1.90
	15.8

	5
	13.18
	0.95
	0.45
	0.23
	3.96
	0.15
	2.12
	15.2

	6
	17.21
	1.23
	0.57
	0.29
	4.04
	0.21
	3.22
	15.4

	7
	17.62
	1.79
	0.67
	0.30
	4.09
	0.22
	3.15
	14.6

	5-15cm

	1
	5.49
	0.03
	0.12
	0.08
	3.84
	0.07
	1.24
	17.2

	2
	7.53
	0.05
	0.12
	0.08
	3.94
	0.09
	1.27
	14.7

	3
	7.57
	0.39
	0.21
	0.11
	4.15
	0.09
	1.21
	12.7

	4
	4.26
	0.10
	0.12
	0.09
	3.88
	0.06
	0.98
	16.9

	5
	5.61
	0.25
	0.17
	0.12
	4.00
	0.07
	1.04
	16.8

	6
	7.54
	0.30
	0.22
	0.15
	4.00
	0.11
	1.73
	16.5

	7
	9.21
	0.62
	0.37
	0.18
	4.08
	0.14
	2.02
	14.9

	15-20cm

	1
	2.94
	0.02
	0.10
	0.06
	3.95
	0.05
	0.84
	17.6

	2
	4.04
	0.03
	0.08
	0.06
	3.93
	0.06
	0.88
	15.7

	3
	4.48
	0.26
	0.16
	0.11
	4.17
	0.06
	0.83
	13.2

	4
	1.63
	0.07
	0.09
	0.07
	4.01
	0.04
	0.64
	17.0

	5
	3.12
	0.21
	0.13
	0.11
	4.09
	0.05
	0.81
	17.5

	6
	3.61
	0.20
	0.14
	0.12
	4.04
	0.07
	1.12
	16.1

	7
	5.15
	0.36
	0.22
	0.15
	4.13
	0.09
	1.36
	15.3


Data analysis and final report preparation.

Dr GB Chuyong will be attending the soils and hydrology workshop on soil studies at some selected CTFS sites from the 31st May to 08th June 2004 at Gamboa, Panama. Some aspects of data analysis will be discussed at the workshop and will give us the impetus to effectively analyse the data so far obtained. The final report will be prepared after the workshop.

Constraints

The only problem encountered so far is that of maintenance of the Atomic Absorption Spectrophotometer (AAS) at IRAD Ekona. The necessary spares have already been ordered and the instrument will be serviced for further analysis once the orders are received.

