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‘Introduction

*. Borana lowlands, are semi-arid rangelands

~characterized by erratic rainfall and high rate of
vegetatlon dynamlcs '

— Vegetation 'dynamics is change in composition and
stand structure of plant species over time (Herlocker,
1999:.Dahdouh-Guebas et al., 2002) and it affects
conservation of biological diversity and rangeland
productivity (Herlocker, 1999).

— 'Chahge In chmpbsitionbf végetatioh is the Tesult of
continuous and complex interaction of plant
communities with their environment.




- Introduction

ldentifying patterns of species distribution ‘and
abundanceand determining the underlying’
mechanisms of these patterns has been a major
preoccupation of community ecologists.(Ellison ef.
al., 2000).

For the pastoral community like the Borana
pastoralists, plantsiare key resources on which
livelihood depends (livestock production/ forage,
food, medicine, firewood, construction and ©~
recreation).




“Introduction’

*: For the sustainable livestockiproduction,
development workers or rangeland managers
need to know: : -

—  plant communities.of a given site;

—‘change. in plant communities as a result of certaln
management interventions; riga

— relative value of‘€ach plant communlty for W|IdI|fe and
livestock production and |

— what factors or combination of factors WI|| change the
vegetatlon (Herlocker 1999) '




‘Introduction

* Therefore, quantitative data on vegetation is
. crucial in ehange detection, plannlng and
resource management

However, despite the. high significance of. .
vegetation data for livestock production‘and
biodiversity conservation, data on quantitative |
descriptions of vegetation composition;in relation
to environmental vanables are Iacklng IN Borana
lowlands. | - |




. Introduction

Ordination and CIaSS|flcat|on are two Classes of
quantitativeanalysis:

CLASSIFICATION
produces a hierarchical grouplng of samples

plotted as a.dendrogram where dlfference .
(distance) is apparent: ; :

ORDINATION

extracts axes that reflect gradlents In speues
composition: ' -

results often plotted in 2 or3 dlmenS|ons
showing relationships among samples




Objectives

*. The objectives, of this study were {0
—explain‘the distribution pattéerns of vegetatlon &

‘= explore environmental factors that determine
* the spatial distribution,
# abundance and

e diversity of herbaceous and Woody plants in the
Borana lowlands.
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Materials and Methods: -
Samp_ling de___sign_ '

B/ Herbaceous
frequency &
soil samples




- Data collection: Sampling

Data were collected

~from June to July « -
2001 froma total of '* B 4
58 plots 500 m=. 7 = "8

Stratified, based onland |

use units and
systematiec random

Line transects .




Data Collection: Vegetation.

*. Woody speoles
| —DenS|ty =10./500 m2
»Herbaceous species
= Frequency Sp A= NAI/TN plots X100

p Speoles richness (the total number of speoles)
was determined in-the:

— 500 m? Woody plants and

— flve subplots for.the herbaceous speoles




Data Collection:
Environmental varlables

* Abiotic envwonmental factors ,

- altltude slope
=soil (0-15em)

* Nutrients (N, P, OM, K Ca, Mg &CEC)
¢ pH.and -
* Texture (sand, clay & silt)




Data analysis

* Different multivariate technigues:
_DCA, | |
—RDA&
~ CCA of CANOCQ version 4.0 (ter Braak and
Smilauer,;1998) were,employed for analysis of
the relationships between vegetation and
- environmental variables.




Data analysis .

*. The abundance data used for the analysis of
plants interacting with'their environment was:
= density for woody species &

— Frequengy for herbaceous species.

*  Most importént environmental variables were
iIdentified:using the:"Manual Forward Selection”
option _of CANOCO 4.0.




. 7 Results- _,
Relatlonshlps between plants and:
environmental variables .

. Most |mportant enwronmental varlables
identified': | -

—~Woody plants-environment,
" altitude; pH, €a, Mg and"CEC
‘— Herbaeeous plants-environment
* altitude, Ca, CEC, pH, Mg, sand and'slope .




Results: Woody plants-EV:

Altitude

CCA shows the spatial distribution, of species in relation'to environmental




Results:"Woody.plants-environment

* The first axis was a gradient of pH whereas the
.secqnd axis gradient Qf @1\

. The eigenv'alues for the first and second axes |
were 0.696.and 0.464, respectlvely,
demonstratlng that -~

— there was'good dlsperS|on of species along the flrst
aX|s (the pH gradlent)




‘Results: Woody plants-

environment

CCA trlplot of samples, species and
environmental variables based on the first two-
axes explained 21.4% of the variance in the
species data. '

Monte Carlo test showed that'the first axis was
statistically highly signifiecant (P.= 0.005)
demonstrating the relationship:between ‘woody
species and the envwonmental varlables was
significant. | AN




Results: Herbaceous species
and envwonmental vafiables

Harpschi A|tltud€
Indivolk
L)
g 11 -Hetecont
/Eragpaapsanck ‘Th miria

RDA ordination diagram of the relationship

Altitude was
the major
factor that
determined the
spatial |
distribution of
herbaceouss
species.




Results Herbaceous species and
envwonmental variables

« The first axis was a gradlent of aIt|tude and the &
second gradient of K=

e The first two axés of RDA cumulatlvely explalned
17.3% of the variance in the specnes data &
. 46.4%: of the varlance in the spec:les envwonment
relatlonshlp

. The first canonlcal axis was statlstlcally hlghly
- significant (P.=.0.0095) -

— demonstrating the relationship between the .
herbaceous species and the enwronmental variables .
was significant _




- Results: |
Enwronmental varlables &
species. rlchness

. Rlchness of both woody and herbaceous
species Wwas negatively correlated with P,

.pH; €a, CEC; Mg & silt. -

* Species riChness Was positively Corrélated
~with aIt|tude _slope and sand Content of the
soll.




- Results: |
Enwronmental varlables &

'species richness’

- RDA triplot based on the first'two axes
explained 32.9% of the variance in species. -

data and 85.2% of the spemes enVIronment |
“relationships: | | |

* Relationship between environmental
~.variables and species richness was
statistically significant (P= 0.01).




Results:
Environmtal variables:& SPR
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- Discussioni
Change in community composition

By Speues environment correlat|on result of the
ordination output is'a measure of the assomatlon |
between species and environment.

* The importance of the/association is best.:
expressed by the eigenvalue because it
measures how mueh variation in the species data
Is.explained by the environmental variables,(ter
Braak, 1987; ter Braak and Smilauer, 1998).




Discussion: Change in community
composition

-* The fact that almost all eigenvalues were:>,0.5 E
indicates that there was good dispersion of woody .+
species along the respectlve enwronmental
gradients.

Fu”rthermore',' the-length of-the first DCA axis of >3
SD (for woody species) showed a substantial
turnover of taxa along:the main enwronmental
gradlents (Korvenpaa et al. 2003)




Discussion. (Contd)

o The explai'ned total variance in species data by
. the Tirst twoaxes for both woody and herbaceous
species was highly significant.

- Accordingly, there was significant change in
community CompOS|t|on along the enwronmental
gradients: | -

_I't was Con-cluded thét the envi-ronmental-'variables_'
accounted for the main.variation in'the species
composition:of the Barana lowlands.




Dlscussmn Spemes rlchness &
. environmental variables

.* Species richness was positively, correlated with
sand and altitude, and negatively with soil"
nutrients. Thisresult concurs with the report o)
Abdadi and El-Sheikh (2002)

The negatlve correlation betweén soil nutrients
and species richness may be.due to the.

~dominance of few species on the relatively
nutfient rich-areas. .Hahs et al. (1999) also’
reported that species diversity was lower on S|tes
with higher basic cation concentrations. .




Thank you very much for your attention!




