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Abstract
The Magela floodplain in Kakadu National Park is occupied by several

different grassland communities each of which is flooded annually in the
tropical wet season. Data collected in this study adds to the understanding of
vegetation dynamics on the floodplain and provides essential information for
the management of the introduced plant species, Brachiaria mutica, in this
ecosystem. The species composition and abundance of the extant vegetation
in four grassland communities (Brachiaria, Oryza, Hymenachne and
Pseudoraphis grasslands) were examined in the dry and wet seasons of 1995-
96 in order to examine spatial and temporal changes. The area covered by
each grassland community in the southern section of the Magela floodplain was
mapped. The change in distribution of Brachiaria mutica was estimated by
detailed mapping of the most heavily infested area in 1996 and by interpreting
aerial photographs of the same area taken in 1991. In addition, the spatial
variation of seeds in sediments was studied through a sediment germination
trial. Data generated from this experiment was compared to a previous
sediment germination trial conducted in 1984, The experimental design
allowed both within and between study site variations to be detécted in
germination from the seed banks. The potential seed production of the grass
species that dominate the floodplain were estimated (Brachiaria mutica, Oryza
meridionalis, Hymenachne acutigluma and Pseudoraphis spinescens). Seed
germinability and viability of these species was also assessed by a direct
germination trial and tetrazolium chloride tests. The density of Brachiaria
mutica and Oryza meridionalis seeds in the sediments was estimated by direct
seed counts from soil cores.

Distinct changes in species composition and abundance of the grasslands
were found between wet and dry seasons. Species richness and diversity in
the extant vegetation was highest in the Hymenachne grassliand. The
Pseudoraphis and Oryza grasslands had low species richness and diversity in
the dry season and this increased significantly in the wet season. Brachiaria
grassland had the lowest species richness and diversity of all grasslands.
Pseudoraphis grassland covered the greatest area of the floodplain followed by



Oryza, Brachiaria and Hymenachne grasslands. The Brachiaria grassland was
found to increase in area by 290ha in the most heavily infested area over 5
years and a corresponding decrease in the Oryza grassland was found.
Sediment samples were found to have heterogeneously distributed seeds.
Many aquatic taxa emerged from the sediments and low numbers of grass
seeds germinated. Distinct differences in the seed banks of each community
were found. Brachiaria and Hymenachne grasslands contained more species
rich seed banks than the Pseudoraphis and Oryza grasslands. This was
attributed to the growth form of the species that dominate the former
communities. Species composition of the Brachiaria grassland seed bank was
more similar to that of the Oryza grassland than other grasslands, indicating
that the latter community is being invaded. Comparisons of seed banks
between 1984 and 1996 gave varying results, indicating that the seed banks of
these grasslands are dynamic. Differences in the proportions of individual
species found to emerge in each year were attributed to differences in
methodology between the studies and variation in rainfall in the years leading
up to sample collection for each study, as this factor effects seed production.
Brachiaria mutica was found to have the greatest potential seed production
followed by Hymenachne acutigiuma, Pseudoraphis spinescens and Oryza
meridionalis. These differences may be due to the growth forms and habit of
these species. Seeds of Hymenachne acutigluma had the highest germinability
compared to other species. No Pseudoraphis spinescens seeds germinated
and this species had the lowest seed viability (tetrazolium test) of all species.
Oryza meridionalis and Brachiaria mutica were both found to have low
germinability but high viability indicating that these species have some seed
dormancy mechanism. Seed counts from soil cores indicated that Brachiaria
mutica contains a considerable seed bank in the sediments below the
community in which it occurs. Hence, the eradication of Brachiaria mutica from
the Magela floodplain may be impossible, therefore, it is suggested that
management efforts should be directed toward restricting Brachiaria mutica to

areas already invaded.



Table of Contents

Declaration
Acknowledgments
Abstract
Table of Tables
Table of Figures
Table of Maps
Table of Plates
Chapter 1 Freshwater Tropical Floodplains
Introduction
Objectives
Chapter 2 The Study Site: Magela Floodplain
Site Selection & Description
Brachiaria grassland
Oryza grassland
Hymenachne grassiand
Pseudoraphis grassiand
Chapter 3 The Grasslands: Vegetation Survey and Mapping
Introduction
Materials and Methods
Vegetation Survey and Mapping
Data analysis
Results
Taxa Within the Extant Vegetation
Patterns in the Extant Vegetation
Species Richness in the Extant Vegetation
Species Diversity in the Extant Vegetation
Mapping of the Extant Vegetation
Discussion
Patterns in the Extant Vegetation
Species Richness & Diversity in the Extant Vegetation

i
iv

ix

Xxii

xiii

10
10
11
11
13
14
15
15
20
21
21
23
27
30
33
36
36
37

vi



Chapter 4 The Seed Banks: Sediment Germination Trial 40

Introduction 41
Materials and Methods 44
Sampling Design for Field Collection of Seed Bank Samples 44
Data analysis 47
Results 48
Variation in Germination Conditions Among Taxa 50
Patterns Within and Among Grassland Seed Banks 51
Variation Within Grassland Seed Banks 56
Variation Among Grassland Seed Banks 64
Summary 67
Comparisons of Grassland Seed Banks Between Years (1984 & 1996) 68
Discussion 73
Grassland Seed Banks in 1996 73
Comparisons of Grassland Seed Banks Between Years (1984 & 1996) 76
Chapter 5 The Relationships: Extant Vegetation & Seed Banks 78
Introduction . 79
Methods and Analyses 81
Results 82
Discussion 85
Chapter 6 The Grasses: Seed Production and Viability 89
Introduction g0
Materials and Methods 93
Seed Production Estimates g3
Soil Seed Density Estimates 95
Seed Viability Estimates 95
Statistical Analysis 96
Resuits 97
Potential Seed Production 97
Soil Seed Density Estimates 99
Seed Viability Estimates 100

vii



Discussion _ 103

Potential Seed Production 103

Soil Seed Density Estimates 104
Seed Viability Estimates 105
Chapter 7 Grassland Community Dynamics: Processes & Management 707
General Discussion and Conclusions 108
Brachiaria mutica on the Magela floodplain 113
Further Research | 114
Management of the Magela floodplain 116
References 118
Appendix A 128
Appendix B 130
Appendix C 131
Appendix D 132
Appendix E 134
Appendix F 135
Appendix G 137

vili



Table of Tables

Chapter 3 The Grasslands: Vegetation Survey and Mapping

Table 3.1 19
Table 3.2 22
Table 3.3 27
Table 3.4 30
Table 3.5 33
Chapter 4 The Seed Banks: Sediment Germination Trial
Table 4.1 49
Table 4.2 56
Table 4.3 57
Table 4.4 58
Table 4.5 58
Table 4.6 59
Table 4.7 61
Table 4.8 62
Table 4.9 ’ 63
Table 4.10 64
Table 4.11 65
Table 4.12 67
Chapter 5 The Relationships: Extant Vegetation & Seed Banks
Table 5.1 83
Table 5.2 84
Chapter 6 The Grasses: Seed Production and Viability
Table 6.1 97

Table 6.2 101



Table of Figures

Chapter 3 The Grasslands: Vegetation Survey and Mapping

Figure 3.1
Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 3.7
Figure 3.8
Figure 3.9
Figure 3.10

Chapter 4 The Seed Banks: Sediment Germination Trial

Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5
Figure 4.6
Figure 4.7
Figure 4.8
Figure 4.9
Figure 4.10
Figure 4.11
Figure 4.12
Figure 4.13
Figure 4.14
Figure 4.15
Figure 4.16
Figure 4.17
Figure 4.18

16
24
26
26
28
28
29
31
31
32

44
45
50
51
52
53
55
57
58
59
60
60
61
61
62
63
63
65



Figure 4.19
Figure 4.20
Figure 4.21
Figure 4.22
Figure 4.23
Figure 4.24

Chapter 6 The Grasses: Seed Production and Viability

Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4
Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8

66
66
69
70
71
72

g3
98
98
99
100
101
102
103

Xi



Table of Maps

Chapter 2 The Study Site: Magela Floodplain

Map 2.1 9

Map 2.2 12
Chapter 3 The Grasslands: Vegetation Survey and Mapping

Map 3.1 34

Map 3.2 35

Map 3.3 35

xii



Table of Plates

Chapter 3 The Grasslands: Vegetation Survey and Mapping
Plate 3.1
Plate 3.2

Chapter 4 The Seed Banks: Sediment Germination Trial
Plate 4.1

Chapter 6 The Grasses: Seed Production and Viability
Plate 6.1
Plate 6.2

13
17
17
40
46
89
94
96

Xiii



	IR 275
	Title
	Abstract
	Contents

