selected by taking into account the following considerations: (i) whether it was a significant
predictor using the F- value and its probability, (ii) how much of the variation in the
dependent variable was explained by the model using the adjusted coefficient of
determination, and (iii) whether there was collinearity among the independent variables using
the tolerance value. The model that had (a) an ANOVA significance probability that was less
than 0.05, (b) a relative high adjusted R?, and (c) relative high tolerance values among the
independent variables was selected as the best model. The vegetation variables in the best
model were identified as significant habitat factors that influenced avian community

structure.

5.3.2 Correspondence analysis

SPSS® analytical software (SPSS, 2005) was used to carry out correspondence analysis
between the avian community structure and vegetation structure characteristics as well as the
status of the woodland at each plot. The rows in the correspondence analysis consisted of the
avian community structure variables (bird species and avian guild type) in the plots while the
columns consisted of the status of the woodland in the plot as well as the categorical data on
tree size, tree height and % canopy cover. Since no significance statistics are attached to the
results of correspondence analysis, a positive or negative correlation coefficient of 50 % and

above was considered as significant correspondence in this study.
5.4  Results
5.41 Modeling the responses of the avian community structure to habitat factors

54.1.1 Modeling the response of avian species richness to habitat factors

Twelve models were produced by linear regression analysis of vegetation variables on avian
species richness (Appendix 5.1). Models 5 -12 were all statistically significant in predicting
avian species richness from vegetation characteristics. Model 12 was selected among the
significant models as the best linear model to predict avian species richness. The vegetation
variables in this model are total species richness, sapling density, tree size and tree height.
These habitat factors are therefore significant in influencing avian species richness. Summary
statistics on coefficients and collinearity statistics are given in Apendix 5.2. The linear
regression equation for determining avian species richness (y) is:

y = 2.190 HEIGHT + 0.242 SAPDEN — 2.060 DBH - 0.322 TOTRICH + 5.210
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From the standardized coefficients, tree height and tree size have the greatest influence on the
model. Avian species richness is expected to increase in a woodland with tall trees that have

small stems.

54.1.2 Modeling the response of avian 8uild richness to habitat factors

Thirteen models were produced by linear regression analysis for predicting avian guild
richness from vegetation characteristics (Appendix 5.3). Models 2 — 13 were statistically
significant and out of these, the 13™ model was selected as the best predictor of avian guild
richness. The habitat factors in the selected model are tree species evenness, tree species
diversity and tree size. Therefore these vegetation variables are significant habitat factors in
influencing avian guild richness. Summary statistics on coefficients and collinearity statistics

are given in Appendix 5.4. The linear equation for predicting avian guild richness (y) is:
Y =06.959 + 0.788 TREEVEN — 0.952 TREEDIV — 0.223 DBH

From the standardized coefficients, tree species evenness and tree species diversity have the
greatest influence on avian guild richness. Avian guild richness is expected to increase in a

woodland with low tree species diversity and high tree species evenness.

54.1.3 Modeling the response of avian abundance to habitat factors

Twelve models were produced by linear regression analysis of vegetation variables on avian
abundance (Appendix 5.5). Models 9 - 12 were statistically significant in predicting avian
abundance from vegetation variables. The 12" model was selected as the best among the
significant models. The vegetation variables in the best model were tree species diversity,
total species richness, sapling density and tree species richness. These are the significant
habitat factors influencing avian abundance. Summary statistics on coefficients and
collinearity statistics are given in Appendix 5.6. The linear equation for predicting avian

abundance (y) is:
) =40.854 + 0.400 TREEDIV + 0.239 SAPDEN — 0.425 TRERICH — 0.293 TOTRICH

‘rom the standardized coefficients, tree species richness and tree species diversity have the
reatest influence on avian abundance. Avian abundance is expected to increase in a

voodland with low tree species richness and high tree species diversity.
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3.4.2 Response of avian species to miombo woodland vegetation structure

54.2.1 Correlation between avian species occurrence and tree height

Eleven dimensions were identified in the correspondence analysis between bird species
occurrence and tree height. The first and second dimensions accounted for 18.1 % and 16.2 %
of the correlation, respectively. Small trees and shrubs were correlated with the first
dimension by 27.7% whereas with the second dimension, the correlation was less than 10%.
Understorey and canopy trees’ correlation with either the first or second dimension was less
than 10%. The first dimension divided bird species into those that were correlated with
canopy trees and were positively correlated with the first dimension from those that were
negatively correlated with the first dimension and correlated with understorey trees, canopy
trees and small trees and shrubs (Figure 5.2). Bird species correlated either positively or
negatively with the second dimension were also correlated with canopy trees, understorey
trees and small trees and shrubs. When the first and second dimensions were graphed as a
biplot, bird species and tree height were correlated as shown in Figure 5.2. Twenty bird
species were correlated with canopy trees while 13 species and 3 species were correlated with
understorey trees and small trees and shrubs, respectively. The detailed bird species

correlation with tree height data is given in Table 5.1.
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