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Abstract

Abundance and community structure of birds breeding in Kalahari woodland used as ran-
geland. The line transect method was applied to assess the linear index of abundance and
community structure of birds breeding in an area of Kalahari woodland used as range land
for cattle. Four transects were designed along roads traversing the ranch. Each transect was
2.5 km long and was surveyed three times in 2014 and 2015. A total of 47 bird species were
recorded but only 25—-31 species were recorded on any particular transect. In the neighbouring
pristine Kalahari woodland, the number of bird species on a12 km long transect was much
higher (n = 88), and ranged in some sections (each 1.2 km in length) from 35 to 53. On any
particular section, the number of dominant species ranged from 5 to 7, and their cumulative
dominance on each section was similar, ranging from 53-56 %, while the community dominance
index ranged from 0.23 to 0.35. The most numerous species were the Cape turtle dove and
emerald—spotted wood dove, which were dominant on all sections. Together they comprised
28% of all breeding birds. The avian community in the Kalahari woodland in Sachinga LDC
did not differ from the neighbouring pristine woodland either in terms of species diversity or
evenness. However, it differed significantly in terms of species richness, the proportion of main
ecological guilds, and linear index of abundance of particular species. These differences could
be mainly due to the structure of woody vegetation, which is much thicker in Sachinga than
in the pristine woodland not used as pasture for cattle. The thickening of this vegetation on
the ranch could have been caused by heavy grazing pressure by the cattle.

Data published through GBIF (Doi: https://doi.org/10.15470/rova7r)
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Resumen

Abundancia y estructura comunitaria de aves nidificantes en la sabana arbolada del Kalahari
utilizada como pastizal. Se empled el método del transecto lineal para evaluar el indice lineal de
abundancia y la estructura comunitaria de aves nidificantes en la sabana arbolada del Kalahari
utilizada como pastizal para ganado. Se definieron cuatro secciones de un transecto a lo largo
de varios caminos que cruzan la finca. Cada seccion tenia una longitud de 2,5 km y se estudio
tres veces en 2014 y 2015. Se registraron un total de 47 especies de aves en el transecto, pero
tan solo de 25 a 31 en una seccién especifica del mismo. En la zona inalterada colindante de
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sabana arbolada del Kalahari, el nimero de especies de aves registradas en el transecto de
12 km de longitud fue mucho mas elevado (n = 88), variando desde 35 hasta 53 en secciones
concretas (cada una de 1,2 km de longitud). En la seccion especifica, el niumero de especies
dominantes oscilé de 5 a 7 y su dominancia acumulada en cada seccién fue similar, variando
entre el 53 y el 56 %, mientras que el indice de dominancia comunitaria oscilé de 0,23 a 0,35.
Las especies mas numerosas fueron la tértola de El Cabo y la palomita aliverde, dominantes
en todas las secciones y que en conjunto constituyen el 28 % de todas las aves nidificantes.
La comunidad de aves de la sabana arbolada del Centro de Desarrollo de la Ganaderia (LDC)
de Sachinga no difiere de la existente en la zona inalterada colindante en cuanto a diversidad
de especies ni homogeneidad. Sin embargo, difiere de forma significativa por lo que respecta
a la riqueza de especies, la proporcion de grupos ecoldgicos principales y el indice lineal de
abundancia de especies concretas. Estas diferencias pueden deberse principalmente a la
estructura de la vegetacion forestal, que es mucho mas densa en Sachinga que en la sabana
arbolada colindante inalterada (no utilizada como pastizal para ganado). La frondosidad de esta
vegetacion puede haber sido causada por la elevada presion del pastoreo.

Datos publicados en GBIF (Doi: https://doi.org/10.15470/rova7r)

Palabras clave: Comunidad ecoldgica, Densidad de poblacion, Gestion de pastizales

Resum

Abundancia i estructura comunitaria d'ocells nidificants a la sabana arbrada del Kalahari
utilitzada com a pastura. Es va fer servir el métode del transsecte lineal per avaluar I'index
lineal d'abundancia i I'estructura comunitaria d'ocells nidificants a la sabana arbrada del Ka-
lahari utilitzada com a pastura per al bestiar. Es van definir quatre seccions d'un transsecte
al llarg de diversos camins que travessen la finca. Cada secci6 tenia una longitud de 2,5 km
i es va estudiar tres vegades els anys 2014 i 2015. Es van registrar un total de 47 espéci-
es d'ocells en el transsecte, perd només de 25 a 31 en una seccid especifica d'aquest. A
la zona inalterada contigua de sabana arbrada del Kalahari, el nombre d'espécies d'ocells
registrats en el transsecte de 12 km de longitud va ser molt més alt (n = 88), des de 35
fins a 53 en seccions concretes (cadascuna d'1,2 km de longitud). A la seccié especifica, el
nombre d'espécies dominant va oscil-lar de 5 a 7 i la dominancia acumulada en cada seccio
va ser similar, amb una variacié del 53 al 56 %, mentre que I'index de dominancia comunita-
ria va oscil-lar de 0,23 a 0,35. Les espéecies més nombroses van ser la tértora del Cap i la
tortoreta d'ales maragda, dominants en totes les seccions i que en conjunt constitueixen el
28% de tots els ocells nidificants. La comunitat d'ocells de la sabana arbrada del Centre de
Desenvolupament de la Ramaderia (LDC) de Sachinga no difereix de la que hi ha a la zona
inalterada contigua pel que fa a diversitat d'especies ni homogeneitat. Tanmateix, difereix
de manera significativa pel que fa a la riquesa d'especies, la proporcié de grups ecologics
principals i I'index lineal d'abundancia d’espécies concretes. Aquestes diferéncies poden obeir
principalment a I'estructura de la vegetacio forestal, que és molt més densa a Sachinga que
a la sabana arbrada contigua inalterada (no utilitzada com a pastura per al bestiar). La fron-
dositat d'aquesta vegetacié pot haver estat causada per I'elevada pressié de la ramaderia.

Dades publicades a GBIF (Doi: https://doi.org/10.15470/rova7r)
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Introduction

In all parts of Africa, the expansion and intensity of agriculture pose a major threat to
biodiversity through the conversion of natural habitats to agrocenosis, fragmentation and
degradation. However, in some places, where selected biota were carefully surveyed in
agrocenosis, it has been shown that they may also well preserve certain communities, for
example birds (Kopij, 1998, 2006, 2013, 2015, 2018; Ratclife and Crowe, 2001; Bolwig et
al., 2006; Humle, 2007; Mulwa et al., 2012; Nadng’ang’a et al., 2013). This is especially
evident when traditional agriculture is established within woodlands and wet savannas.

One of the largest broadleaved savanna type forests in Namibia is the Kalahari woodland.
It occupies about 600,000 km?in Kavango West, Kavango East, Zambezi, and eastern parts
of Ohangwena and Oshikoto regions (Mendelsohn et al., 2009). This ecoregion supports a
rich and diverse fauna that includes large populations of elephant Loxodonta africana, black
rhino Diceros bicornis, white rhino Cerathotherium simum, leopard Panthera pardus, and
wild dog Lycaon pictus (G. Kopij, own data). Nearly 500 bird species have been recorded
in this biome (Kopij, 2016, 2017).

Due to the scarcity of surface water, until rather recently, the Kalahari woodland was
sparsely occupied by people, but in recent decades, human populations have been incre-
asing and the cattle industry is growing, with far—reaching effects on the environment and
wildlife (Mendelsohn et al., 2009). Every year, at least 1,000,000 m? of raw timber harvested
from this forest is shipped from Walvis Bay port to China (G. Kopij, own data). It is therefore
essential to closely monitor and measure the resulting threats to the biodiversity and the
whole ecosystem. This may help to formulate strategies and policies to protect this precious
biome from widespread fragmentation, destruction, and degradation.

The purpose of this study was to estimate population densities and dominance of bird
species occurring in Kalahari woodland used for cattle grazing and to compare these eco-
logical parameters with the same habitat that remains in a pristine stage.

Material and methods
Study area

The study was conducted in the Sachinga Livestock Development Centre of the Ministry of
Agriculture of the Namibian Government. The centre is situated in NE Namibia, in the Zam-
bezi region, about 40 km west of Katima Mulilo (fig. 1), between 17° 39' 40"-17° 40' 20" S
and 24° 23' 55"-24° 24' 02" E. The Centre is a ranch of 3,243 ha. The aim of the centre is
in situ conservation, livestock improvement programmes and provision of breeding animals
to the farmers, and farmer education. The centre is surrounded by communal areas with
subsistence farming.

Most of the Sachinga LDC is covered by teak woodland, with smaller portion of Bur-
kea—Kisat—False Mopane woodland and Omuramba grassland. The natural vegetation is
well-preserved and represented by three classes of Kalahari woodland: 1) Colophospermum
mopane, with two dominant associations: Nymphaea nouchali—Eragrostis rotifer which
contains water species and Combretum imberbe—Acacia nigrescens in association with
sparse woodlands; 2) Baikiaea plurijuga woodland, comprising Guibourtia coleospherma—
Burkea africana Association and Combretum collinum—Boscia albitrunca association; and
3) Baikiaea plurijuga—Terminalia sericea class with Pterocarpus angolensis—Diploryhnchus
condylocarpon association, Dalbergia martini—Berchemia discolor association, and Acacia
fleckii-Baphia massaiensis association (Lushetile, 2009).
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Fig. 1. Location of the study plot (Sachinga) within the Zambezi Region in NE Namibia.

Fig. 1. Localizacién de la parcela de estudio (Sachinga) en la regién de Zambeze,
en el noreste de Namibia.

Methods

The American version of the transect line method (Bibby et al., 2012; Sutherland, 1996)
was used to assess the population density and community structure of birds occurring in the
ranch. A transect of 10 km in length and 100 m width (50 m on each side) was designed
along roads traversing the ranch. The transect was divided into four equal sections (fig. 2).
Each section was 2.5 km in length, and was surveyed three times (03/09/2014, 07/03/2015,
and 29/04/2015), each time in the same direction.

Counts were conducted by the same observer, in the mornings, and in calm and cloud-
less weather conditions. Dominance is expressed as the percentage of the total number of
pairs of a given species in relation to the total number of all pairs of all species recorded. A
dominant species is defined as that comprising 5% or more of all individuals of all species
recorded, and a subdominant species is defined as that comprising 2—4.99 %.

All birds showing breeding (e.g. transporting nesting material, constructing nests, feeding
chicks etc.) or territorial (e.g. singing males) behaviour were recorded. Special attention was
paid to simultaneously singing males, as they were important in determining the number of
occupied territories. Special care was taken not to count the same birds twice, as this could
overestimate the number of territories.

The number of breeding pairs was estimated for each section on each transect. The
maximumnumber of breeding pairs at each survey and on each section was assumed as
the real number of breeding pairs. The total number of breeding pairs of each species on
a particular transect was calculated as the total of maximum numbers recorded on each
section within the transect.
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Fig. 2. Transect section design (A, B, C, D) in the Sachinga Livestock Development Centre.

Fig. 2. Disefio de las secciones de transectos (A, B, C, D) en el Centro de Desarrollo
de la Ganaderia de Sachinga.

The following guilds were distinguished: diet (G, granivorous; I, insectivorous; F, frugivo-
rous; N, nectarivorous); and nesting (T, in trees or shrubs; H, in holes; G, on the ground;
V, in herbaceous vegetation).

The following indices were used to characterise diversity, evenness and similarity bet-
ween the communities:

e Shannon's diversity index:
H'=-3 p,Inp,
where p;is the proportion of breeding pairs belonging to the ith species
e Simpson's diversity index:
D=(Qn(n="1)/N(N=1)

where n is the total number of breeding pairs belonging to a given species, N is the total
number of breeding pairs of all species

e Pielou's evenness index:
J'= (=2 p,Inp)/inS
where p;is the proportion of breeding pairs belonging to the ith species; S is the total num-

ber of species. J' varies between 0 and 1. The lower the variation between species in a
community, the higher the J'.
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e Community dominance index:
DI = (n, +n,)/N

where n,, n, are the number of pairs of the two most abundant species, N is the total

number of pairs of all species.
e Sorensen's Coefficient:
| =2C/A+B

where A is the number of bird species in one plot, B is the number of bird species in another
plot, C is the number of bird species common to both plots.

Systematics and nomenclature of bird species follow Hockey et al. (2005). Scientific
names of bird species are listed in appendix 1 and data paper published through GBIF
(Doi: https://doi.org/10.15470/rova7r)

Results and discussion

A total of 47 bird species were recorded on Sachinga ranch (10 km), but only 25-31 were
recorded on any particular section (2.5 km) of the transect (table 1; appendix 1; data paper
through GBIF (Doi: https://doi.org/10.15470/rova7r). In the neighbouring pristine Kalahari
woodland (Kopij, 2017), the number of bird species on the transect (12 km) was much
higher (n = 88), and ranged in particular sections (1.2 km) from 35 to 53. The much lower
number of species recorded in the ranch study area is probably mainly due to the fact that
most of the vegetation on the transects was teak woodland and it showed signs of bush
encroachment, which is avoided by many bird species. In Sachinga, March and April counts
were conducted at the end of the rainy season, while in the pristine woodland, the October
and November counts were conducted at the beginning of the rainy season (fig. 3). This
difference could influence species richness, as birds are more common (in terms of the
number of species) and more active at the onset of the rainy season than at the end of
this period (own data).

The number of dominant species on each section ranged from 5 to 7, and their cumulative
dominance on each section was similar, ranging from 53-56 %, while the Community Do-
minance Index ranged from 0.23 to 0.35. The most numerous species were the Cape turtle
dove and emerald—spotted dove. Both species were dominants on all sections. Together they
comprised 28 % of all breeding birds (appendix 1). Two other species, the fork—tailed drongo
and the white—browed scrub robin, were dominant on 3 out of 4 sections. Four species, the
crested Guineafowl, the orange—breasted bush—shrike, the grey—backed camaroptera and
the swamp boubou, were recorded as dominant only on one section (appendix 1).

In the neighbouring Kalahari woodland in a pristine stage (Kopij, 2017), the mean num-
ber of species per section was much higher (N = 43), while the mean number of dominant
species per section (3.8) and mean cumulative dominance (28.5%) were much lower than
in Sachinga. This difference is despite the fact that sections in the pristine woodland were
shorter (1.2 km) than those in the ranch (2.5 km). The most numerous species in the pris-
tine Kalahari Woodland was also the Cape turtle dove, and it was the only species which
remained dominant on all 10 sections surveyed. Other species were recorded as dominant
only on 1-3 of 10 sections surveyed. These groups included the emerald—spotted dove, the
fork—tailed drongo, the swamp boubou, the yellow-bellied apalis, the white—browed scrub
robin, the Cape starling, the black—chested prinia, and the long-billed crombec (Kopij, 2017).
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Table 1. Characterisation of the breeding bird community in particular transect sections
(A, B, C, D) in the Kalahari woodland managed as a ranch.

Tabla 1. Caracterizacion de la comunidad de aves nidificantes en secciones de transectos
concretos (A, B, C, D) en la sabana arbolada del Kalahari gestionada como rancho.

Parameter A B C D Overall
Number of species and pairs
Number of species 28 31 25 25 47
Number of breeding pairs 77 77 61 53 268

Overall linear index of abundance (pairs/km) 30.8 30.8 244 212 26.8

Dominance

Number of dominant species 6 7 5 5 4

Cumulative dominance (%) 559 559 525 529 39.2

Community dominance (DI) 0.35 0.23 0.30 0.31 0.28
Indices

Shannon's diversity index (H') 291 314 278 281 3.24

Simpson's diversity index (D) 093 095 0.94 094 0.94

Pielou's evenness index (J') 0.88 0.91 090 0.91 0.84

The Simpson diversity index ranged from 0.95 to 0.97 on the section in the pristine
Kalahari woodland (Kopij, 2017), and was much the same on the sections of transects in
Sachinga, ranging from 0.93 to 0.95. The overall evenness similarity index was also very
similar in both habitats compared (0.88 in the pristine woodland vs. 0.84 in Sachinga wood-
land), with a similar range on the particular sections (0.86—0.97 vs. 0.88—0.91 respectively).
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Fig. 3. Monthly rainfall in Katima Mulilo in 2014 and 2015.

Fig. 3. Precipitacion mensual en Katima Mulilo en 2014 y 2015.
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Table 2. Comparison of the linear index of abundance (pairs/km) of the most numerous
bird (> 1 pair/ km) species on transects in the pristine woodland and the Kalahari
ranch woodland.

Tabla 2. Comparacion del indice lineal de abundancia (parejas/km) de especies de
aves mas numerosoas (> 1 pareja/km) en transectos de la zona inalterada y en el
rancho de la sabana arbolada del Kalahari.

Overall September

Pristine Ranch y?- Pristine Ranch 13-
Species (12 km) (10 km) test (7.5 km) (7.5 km) test
Acacia pied barbet 0.9 0 13.6** 04 0
Accipiter sp. 0.1 0 0 0
African golden oriole 0 0.5 0 0
African hoopoe 3.8 0 56.2** 1.1 0
African paradise flycatcher 0.3 0.6 0 0
Arnott’s chat 0.3 0 0 0
Arrow—marked babbler 1.8 0.3 17.1% 04 0
Bateleur 0.1 0 0 0
Bearded woodpecker 0.3 0.2 0 0
Black flycatcher 0.1 0 0 0
Black—backed puffback 1.6 0.7 6.9"* 0.3 0.4
Black—chested prinia 3.8 0.1 52.5* 0.7 0.1
Black—headed oriole 0 0.1 0 0
Blue waxbill 2.7 0.6 22.0** 04 0
Bradfield’s hornbill 0.3 0 0.1 0
Broad-billed roller 0.1 0 0 0
Brown snake eagle 0.3 0 0 0
Brown—headed tchagra 1.6 0.2 17.0* 0.8 0
Brown-hooded kingfisher 0.2 0 0 0
Brubru 2.1 0 31.1** 04 0
Cape penduline tit 0.1 0 0 0
Cape staling 35 0.3 41.3* 0.9 0.1
Cape turtle dove 10.7 44 50.2** 3.6 12 9.0*
Cardinal woodpecker 2.2 04 10.0** 0 0
Carmine bee—eater 1 0 0 0
Chinspot batis 27 0.8 17.8** 1.1 0.1
Crested barbet 0.3 0 04 0
Crested francolin 0.6 0.2 0 0.1
Crested Guineafow! 0 1.0 10.0** 0 0
Crimson—breasted shrike 1.1 0.1 12.8* 0.1 0.1
Dark chanting goshawk 0.2 0 0 0
Dark—caped bulbul 1.6 0.7 6.9 1.2 0
Dickinson's kestrel 0.2 0 0 0
Dusky flycatcher 0.3 0 0.1 0
Emerald—spotted dove 4.1 3.1 5.5* 1.1 0.5 1.3
Fawn—coloured lark 0.1 0 0 0
Fork—tailed drongo 4.8 1.5 30.3* 0.8 1.1 0.3
Golden—breasted bunting 0.1 0.1 0 0.1
Golden-tailed woodpecker 0.8 0.1 9.0** 04 0
Greater honeyguide 0.2 0 0 0
Green-backed pytilia 0.2 0.1 0 0
Grey go—away-bird 0.1 0 0 0
Grey hornbill 3 0.2 37.3* 1.6 01 9.3~
Grey-backed camaroptera 0 1.1 11.0** 0 0
Grey—headed bush—shrike 0 0.1 0 0
Grey—headed kingfisher 0 0.1 0 0
Grey—headed sparrow 1 0.2 8.7** 0.3 0
Helmeted Guineafowl 1.7 0 25.2** 0 0
Jacobin cuckoo 0.1 0 0 0
Lanner falcon 0.2 0 0 0
Lilac—breasted roller 1 0 14.8* 0.1 0
Little bee—eater 0.5 0 0.1 0
Long-billed crombec 1.8 0.2 19.9** 0.5 0
Marico flycatcher 0.3 0.9 21 0.1 0
Marico sunbird 0.2 0 0 0
Meyer's parrot 0.6 0.1 0 0
Narina trogon 0.1 0.1 0 0
Nightjar 0 0.1 0 0.1
Orange—breasted shrike 04 0.8 0.8 04 0.1
Pearl-spotted owl 0.6 0 0.1 0
Pied crow 0.3 0 04 0
Plum—coloured starling 14 0 21.0* 0.3 0
Racked-tailed roller 0.1 0.1 0 0
Rattling cisticola 24 0 35.5* 0 0
Red-billed hornbill 0.5 0 0.5 0
Red-billed oxpecker 0 0.1 0 0
Red-billed wood—hoopoe 0.8 04 3.1 0 0.1
Red—eyed dove 0.8 1.2 04 0.7 0
Retz's helmetshrike 0 0.5 0 0
Scarlet—chested sunbird 0.1 0 0 0
Scimitar-billed wood—-hoopoe 0.8 0.1 9.0 0 0
Southern black tit 2.1 0.1 27 4% 0.9 0
Southern masked weaver 24 0 35.5* 0.3 0
Striped kingfisher 1.1 0 16.3** 0 0
Sunbird 0.7 0.3 28 04 0.8
Swallow-tailed bee—eater 04 0.1 0 0
Swamp boubou 4.3 0.7 41.3** 1.6 0 120
Terrestrial bulbul 0.5 1.1 1.6 0.5 0.1
Tinkling cisticola 0.2 0 0 0
Violet—eared waxbill 0 0 0.1 0
Western banded snake eagle 0.1 0 0 0
White—bellied sunbird 1.3 0 19.2** 0.5 0
White—bellied sunbird 0.8 0 12.3** 0 0
White—browed scrub robin 4.8 1.5 30.3** 0.9 0.1
White—crested helmetshrike 0.5 0.2 0.3 0
White—faced owl 0.1 0 0 0
White—fronted bee—eater 0.1 0 0.1 0
Yellow white—eye 0.2 0 0 0
Yellow-bellied apalis 3 0 44 4% 1.1 0
Yellow—bellied bulbul 14 0.6 6.2* 0.3 0.1
Yellow-billed kite 0.3 0 0 0
Yellow—fronted Canary 1.1 29 6.4* 0.1 0
Total number of pairs 1,189 299 200 43
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Table 3. Characterisation of the breeding bird community in particular sections in the
pristine Kalahari woodland (A, a) and in woodland managed as a ranch (B, b). In both
habitats the total length of the sections was 7.5 km.

Tabla 3. Caracterizacion de la comunidad de aves nidificantes en secciones concretas
en la zona inalterada de la sabana arbolada del Kalahari (A, a) y en la zona gestionada
como rancho (B, b). En ambos habitats la longitud total de las secciones fue de 7,5 km

Overall September

Parameter A B a b
Number of species and pairs

Number of species 85 49 44 18

Number of breeding pairs 1,189 299 200 43

Overall linear index of abundance (pairs/km) 99.1 29.9 26.7 57

Dominance

Number of dominant species 1 5 3 4

Cumulative dominance (%) 10.9 45.8 25.5 55.8

Community dominance (DI) 0.11 0.25 0.20 0.40
Indices

Shannon's diversity index (H') 3.81 1.34 1.26 0.28

Simpson's diversity index (D) 0.97 0.94 0.96 0.90

Pielou's evenness index (J') 0.86 0.34 0.33 0.10

Although the overall linear index of abundance on the ranch and pristine Kalahari wood-
land did not differ significantly (y?>-test = 1,29, p > 0,05), the linear index of abundance of
more numerous species (with at least 1 pair/km of transect) differed markedly (table 2).
Only the difference in the numbers of two species in this group, the fork—tailed drongo and
the red—eyed dove, were not statistically significant.

The number of species that can be regarded as specialists, as rare, or of special conser-
vation concern was much higher in the pristine woodland than in the ranch woodland. There
were eleven raptor and owl species in the pristine woodland, but none were recorded in the
ranch woodland. Six piciiform species were observed in the pristine woodland, compared to
only three on the ranch, and 10 coraciiform species were observed n the pristine woodland
compared to five in ranch woodland (table 2).

The differences between avian communities in the pristine and in the ranch woodlands
were even more pronounced if September counts only are considered (tables 2, 3). Although
diversity indices were similar in these two Kalahari woodland areas, the numbers of species
and numbers of breeding pairs were much higher in the pristine woodland.

The contribution of insectivorous birds to the community in each section of the ranch
woodland ranged from 33.8 % to 55.4 %, with a mean of 41.4%. The proportion of granivo-
rous birds was similar, ranging from 28.6 % to 52.9 %, with a mean of 39.9 % (fig. 4); in the
pristine Kalahari woodland (Kopij, 2017), there were more insectivors (51.1%), but fewer
granivorous species (26.2 %) than on the ranch.

Nesting guilds in the ranch woodland were dominated (mean 80.6 %) by birds nesting
in trees or shrubs. Hole—nesting birds comprised 10.1 % of all breeding birds (fig. 5). In the
pristine woodland these guilds comprised 63.9% and 28.0 %, respectively (Kopij, 2017).
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Fig. 4. Percent proportion of feeding guilds in each transect section (A, B, C, D) and
in the whole transect (T).

Fig. 4. Porcentaje de grupos alimentarios en cada seccion del transecto (A, B, C, D) y
en todo el transecto (T).
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Fig. 5. Percent proportion of nesting guilds in each transect section (A, B, C, D) and
in the whole transect (T).

Fig. 5. Porcentaje de grupos nidificantes en cada seccion del transecto (A, B, C, D) y
en todo el transecto (T).
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In general, the avian community in the Kalahari woodland in Sachinga LDC does not
differ from that in the neighbouring pristine woodland either in terms of species diversity
or evenness. However, the community differs significantly in terms of species richness,
the proportion of main ecological guilds, population densities of particular species, and
the proportion of species of special conservation concern, both rare and specialist. These
differences could be mainly due to the much thicker woody vegetation structure in Sachinga
than in the neighbouring pristine woodland, which is not used as pasture for cattle. The
thickening of this vegetation could have been caused by heavy cattle grazing .
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Appendix 1. Results of transect counts of birds on range land in the Kalahari woodland in 2014/2015: p, number of breeding pairs; p/km, linear index of abundance (pairs/1 km);
dom, dominance. (Dominant species are indicated in bold).

Apéndice 1. Resultados de los recuentos de aves por transectos en la sabana arbolada del Kalahari en 2014/2015: p, numero de parejas nidificantes; p/km, indice lineal de
abundancia (pareja/1 km); dom, dominancia. (Las especies dominanes estan indicadas en negrita).

Section A Section B Section C Section D Total (A+B+C+D)
Species p p/km dom p p/km dom P p/km dom p p/km dom P p/km dom
African golden oriole Oriolus auratus 2 0.8 26 3 1.2 3.9 0 0 0 0 0 0 5 05 1.9
African grey hornbill Lophoceros nasutus 0 0 0 1 0.4 1.3 1 0.4 1.6 0 0 0 2 02 07
African paradise flycatcher Terpsiphone viridis 2 0.8 2.6 1 0.4 1.3 1 0.4 1.6 2 0.8 3.8 6 06 22
Arrow—marked babbler Turdoides jardineii 2 0.8 2.6 1 0.4 1.3 0 0 0 0 0 0 3 03 1.1
Bearded woodpecker Dendropicus namaquus 1 0.4 1.3 0 0 0 0 0 0 1 0.4 1.9 2 02 07
Black—backed puffback Dryoscopus cubla 1 04 1.3 3 1.2 3.9 1 0.4 1.6 2 0.8 3.8 7 0.7 26
Black—chested prinia Prinia flavicans 1 0.4 1.3 0 0 0 0 0 0 0 0 0 1 0.1 0.4
Black—headed oriole Oriolus larvatus 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Blue waxbill Uraeginthus angolensis 1 0.4 1.3 1 0.4 1.3 2 0.8 3.3 2 0.8 3.8 6 06 22
Brown—crowned tchagra Tchagra australis 1 0.4 1.3 1 0.4 1.3 0 0 0 0 0 0 2 02 07
Cape starling Lamprotornis nitens 1 0.4 1.3 1 0.4 1.3 1 0.4 1.6 0 0 0 3 03 1.1
Cape turtle dove Streptopelia capicola 16 6.4 20.8 1 4.4 14.3 1 4.4 18 6 2.4 1.3 44 44 164
Cardinal woodpecker Dendropicos fuscescens 0 0 0 1 0.4 1.3 1 0.4 1.6 0 0 0 2 02 07
Chinspot batis Batis molitor 2 0.8 26 3 1.2 3.9 2 0.8 3.3 1 0.4 1.9 8 0.8 3.0
Common scimtarbill Rhinopomastus cyanomelas 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Crested francolin Peliperdix coqui 2 0.8 2.6 0 0 0 0 0 0 0 0 0 2 02 07
Crimson—breasted shrike Laniarius atrococcineus 1 0.4 1.3 0 0 0 0 0 0 0 0 0 1 0.1 0.4
Crowned Guineafowl Guttera pucherani 0 0 0 0 0 0 0 0 0 10 4 18.9 10 1 3.7
Emerald-spotted dove Turtur chalcospilos 1 44 143 7 28 9.1 7 28 1.5 6 24 1.3 31 31 116
Fork—tailed drongo Dicrurus adsimilis 4 1.6 5.2 5 2 6.5 3 1.2 4.9 3 1.2 5.7 15 1.5 5.6
Golden—breasted bunting Emberiza flaviventris 0 0 0 0 0 0 0 0 1 0.4 1.9 1 0.1 0.4
Golden—tailed woodpecker Campethera abingoni 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Green wood hoopoe Phoeniculus purpureus 2 0.8 2.6 2 0.8 2.6 0 0 0 0 0 0 4 04 15
Green—-winged pytylia Pytilia melba 0 0 0 0 0 0 0 0 0 1 0.4 1.9 1 0.1 0.4
Grey—-backed camararopt Camaroptera brevicaudata 4 1.6 5.2 2 0.8 2.6 3 1.2 4.9 2 0.8 3.8 11 11 41
Grey—headed bushshrike Malaconotus blanchoti 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Grey—headed kingfisher Halcyon leucocephala 0 0 0 0 0 0 0 0 0 1 0.4 1.9 1 0.1 0.4
Long-billed crombeck Sylvietta rufescens 0 0 0 1 0.4 1.3 1 0.4 1.6 0 0 0 2 02 07
Marico sunbird Cynniris mariquensis 4 1.6 5.2 3 1.2 3.9 0 0 0 2 0.8 3.8 9 09 34
Meyer's parrot Poicephalus meyeri 1 0.4 1.3 0 0 0 0 0 0 0 0 0 1 0.1 0.4
Narina trogon Apaloderma narina 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Nightjar Caprimulgus sp. 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Orange—breasted bushshrike Chlorophoneus sulfuropectus 2 0.8 2.6 1 0.4 1.3 2 0.8 3.3 3 1.2 5.7 8 08 3.0
Racket—tailed roller Coracias spatulatus 0 0 0 0 0 0 0 0 0 1 0.4 1.9 1 0.1 0.4
Red-backed shrike Lanius collurio 0 0 0 0 0 0 1 0.4 1.6 0 0 0 1 0.1 0.4
Red-billed oxpecker Buphagus erythrorhynchus 1 0.4 1.3 0 0 0 0 0 0 0 0 0 1 0.1 0.4
Red—eyed dove Streptopelia semitorquata 2 0.8 2.6 3 1.2 3.9 5 2 8.2 2 0.8 3.8 12 1.2 45
Retz's helmetshrike Prionops retzii 0 0 0 5 2 6.5 0 0 0 0 0 0 5 05 1.9
Southern black tit Melaniparus niger 0 0 0 0 0 1 0.4 1.6 0 0 0 1 0.1 0.4
Spotted flycatcher Muscicapa striata 1 0.4 1.3 2 0.8 2.6 3 1.2 4.9 0 0 0 6 06 22
Sunbirds Nectariniidae 2 0.8 26 0 0 0 1 0.4 1.6 0 0 0 3 03 1.1
Swallow—tailed bee—eater Merops hirundineus 0 0 0 1 0.4 1.3 0 0 0 0 0 0 1 0.1 0.4
Swamp boubou Laniarius bicolor 3 1.2 3.9 1 0.4 1.3 4 1.6 6.6 1 0.4 1.9 9 09 34
Terrestrial bulbul Phyllastrepus terrestris 2 0.8 2.6 5 2 6.5 2 0.8 3.3 2 0.8 3.8 11 1.1 41
White-browed robin—-chat Cossypha heuglini 4 1.6 5.2 5 2 6.5 5 2 8.2 1 0.4 1.9 15 1.5 5.6
White—crested helmetshrike Prionops plumatus 1 0.4 1.3 0 0 0 0 0 0 1 0.4 1.9 2 02 07
Yellow—bellied greenbul Chlorocichla flaviventris 0 0 0 1 0.4 1.3 3 1.2 4.9 2 0.8 3.8 6 06 22
Total 77 30.8 100 77 30.8 100 61 24.4 100 53 21.2 100 268 26.8 100
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