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Abstract 

 

The investigation was carried out in the quewiñas native 

Forest. The forest plantations of Pine (Podocarpus 

parlatorei) and Eucalyptus (Eucalipthus globulus) located 

in the Punilla community, municipality of Sucre. The 

objective is to determine the Richness and Abundance of 

wild birds which are associated with fragments of native 

Forest and plantations of pine. This way, we compared 

them between both habitats to determine which habitat has 

more richness and abundance. For the count of birds there 

was in use the method of Points of Count with fixed radius. 

For the native Forest were detected16 species of birds 

were detected and for the forest plantations of Pine and 

Eucalyptus 7 species of birds. It is very clear that the 

natural forests have greater Richness of species of birds 

than the forest plantations. The abundance of bird activity 

seems more in the native forests than in the forest 

plantations. As a conclusion, it is necessary the 

conservation of patches of native forest to support and 

assure the diversity of birds of the area, this habitat is the 

shelters the greatest number of species of the zone. 
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Resumen 

 

La investigación se realizó en los meses comprendidos 

entre julio y octubre de 2009, en el bosque natural de 

quewiñas (Polylepis spp) y plantaciones forestales de Pino 

(Pinustometella) y Eucaliptus (Eucalyptus globulus) 

ubicados en la comunidad de Punilla perteneciente al 

municipio de Sucre, con el objetivo de "Determinar la 

Riqueza y Abundancia de aves silvestres asociadas a 

fragmentos de bosque nativo y plantaciones de pino", y así 

compararlas entre ambos hábitats para determinar cuál 

tiene mayor riqueza y abundancia. Para el conteo de aves 

se utilizó el método de conteo por puntos con un radio fijo 

propuesto por Wunderle (1994). Para el bosque nativo se 

detectaron 16 especies de aves y para las plantaciones 

forestales de Pino y Eucalipto se detectaron 7 especies de 

aves, quedando muy claro que los bosques naturales tienen 

una mayor riqueza de especies de aves que las 

plantaciones forestales. En cuanto a la abundancia de aves, 

se observa una mayor actividad en los bosques nativos que 

en las plantaciones forestales. Concluyendo que la 

conservación de parches de bosque nativo es necesaria 

para mantener y asegurar la diversidad de aves en la zona, 

ya que este hábitat es el que alberga el mayor número de 

especies en la zona. 
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Introduction 

 

At a global level, native forests have suffered a 

strong deforestation process in the last half of the 

20th century. During the 1990s and 2000s, the 

loss of forests in the world reached 16 million ha 

per year, which represents a 4% decrease in the 

area of native forests (FAO, 2002). In addition to 

the loss of forest area, the remaining forests have 

been fragmented, being the main threat to global 

biodiversity (Saunders et al., 1991; Didham et 

al., 1998). It is estimated that 85% of temperate 

forests have been deforested at least once 

(Groom and Schumaker, 1993). The forests of 

Bolivia have not been the exception, large areas 

of native forest have been converted to 

agriculture and forest plantations, mainly during 

the 20th century (FAO, 2002), becoming their 

fragmentation the main threat to biodiversity 

(Bustamante and Grez, 2004; Echeverria et al. 

  

The fragmentation of a forest can be 

defined as the transformation of a continuous 

forest into many smaller and more isolated units, 

whose current extension is much smaller than 

that of the original forest (Bustamante and Grez, 

1995). The remaining fragments vary in shape, 

size, degree of isolation and type of matrix that 

surrounds them, generating different landscape 

patterns. The matrix, for its part, can be made up 

of agricultural, forestry, livestock or urban 

systems, sometimes hostile to the biota residing 

in the original habitat (Noss and Csuti, 1994), 

inducing abiotic and biotic effects on the 

remaining fragments, particularly in its edges. 

 

Among the abiotic effects are the 

increase in temperature and luminosity and the 

decrease in relative humidity (Saunders et al., 

1991; Bustamante and Grez, 1995, Didham and 

Lawton, 1999; Lindenmayer and Franklin, 2002; 

Burgos et al. , 2007). On the other hand, within 

the biotic effects are changes in abundance 

(number of individuals of a species in a given 

area; Smith and Smith, 2001), richness (number 

of species in a given area; Smith and Smith, 

2001) and species composition, which in turn 

alters ecological interactions (sensu Noss, 1990; 

Murcia, 1995). 

 

Materials and methods 

 

The study was carried out in three fragments of 

native forest and three forest plantations, 9 

counting points were determined for native 

forests distributed to three counting points per 

fragment. 

  In the same way it was done with forest 

plantations, having a total of 18 counting points 

in the study. Each counting point had a fixed 

radius of 50 meters and was sub-sampled for 

four days for a time of 15 minutes as established 

by (C. John Ralph et. Al. 1996). For the 

observation and identification of birds, 14x 

binoculars and 12 megapixel cameras with 8x 

optical zoom were used, with a bird guide (Birds 

of southern South America and Antarctica) and 

a bird program (Aves de Bolivia 2.0). To 

facilitate the identification of the birds, mist nets 

were placed in each fragment of native forest and 

forest plantations. 

 

Results and discussion 

 

A total of 16 species that inhabit the area were 

found, the 16 species can be found in native 

forests and 7 species that inhabit forest 

plantations. 

 

Abundance of Birds Native Forest 
 

In the first fragment of native forest composed 

of Polylepisse he observed 15 species of birds of 

the 16 that were identified in the study shown in 

the following graph where the relative 

abundance obtained by species is shown. 

 

 
 
Figure 1 Relative abundance of bird sp (polylepis sp native 

forest) 

 

It is seen that the most abundant species 

is Sicalisluteola (yellowish sparrow) followed 

by Metriopeliaceciliae (Andean dove). It can 

also be seen in the graph that there is a large 

presence of the species except for the species 

Bolborhynchusaymara (parrot) which is not 

found in this snippet. 

 

In the second fragment composed of 

Quewiñas (Polylepissp) and Aliso 

(Alnusacuminata), in this fragment 14 species of 

birds of the 16 species were found.  
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Showing the following graph of the 

relative abundance of the species present. 

 

 
 
Figure 2 Relative Abundance of Bird Sp (Polylepis Sp & 

Alnus Acuminata Native Forest) 

 

Like the previous graph, the most 

abundant species is Sicalisluteola and 

Metriopeliacesiliae and the other species are 

represented, although with a smaller number of 

individuals per species, it can be seen that in this 

fragment there are not two species Upucerthiasp 

and Bolborhynchusaymara. In the third fragment 

composed of quewiñas (Polylepis sp), you can 

see the 16 species. 

 

 
 
Figure 3 Relative abundance of bird sp (polylepis sp native 

forest) 

 

It can be seen that the abundant species 

of this fragment are Sicalisluteola and 

Metriopeliaceciliae followed by 

Turduschiguanco, Bolborhynchusaymara, 

Turdusleucomelas, Phrygilius unicolor and 

Zonotrichiacapensis, the others are represented 

although with a smaller number of individuals 

per species. 

 

Forest plantations 

 

In the first forest plantation composed of 

Eucalyptus (Eucalipthus globulus) and Pine 

(Poducarpus parlatorei) in this place there is a 

predominance of Eucalyptus plants compared to 

those of pine.  

 

In this site it was possible to observe 5 

species of birds, which below shows the relative 

abundance of bird species by species. 

 

 
 
Figure 4 Relative abundance of bird sp (eucalyptus & pine 

forest plantation) 

 

Three abundant species can be observed 

compared to the others, these abundant species 

are Turdus Chiguanco, Zonotrichiacapensis 

turdusleucomelas, as it can also be observed that 

only in point 10 is the Patagona gigas species in 

a smaller number. 

 

Second forest plantation is composed of 

pine (Podocarpus parlatorei) in front of the 

fragment of native forest of Quewiñas and Aliso 

separated by the Mamahuasi river. The forest 

plantation covers an approximate area of 10 

hectares. Where it was possible to identify 5 

species of birds that inhabit this site where the 

relative abundance of this plantation is shown 

respectively. 

 

 
 

Figure 5 Relative abundance of sp of birds (pine forest 

plantation) 

 

It can be seen in this graph that only 5 

species of birds are present, the ones that stand 

out are Turduschiguanco, Zonotrichiacapensis 

and Turdusleucomelas, the other two have less 

abundance. Third forest plantation made up of 

pines (Podocarpus parlatorei) and Eucalyptus 

(Eucalyptus globulus). In this area there is a 

predominance of pine plants compared to the 

pine trees, it should be noted that this area is at a 

height of 3400 masl limiting with a fragment of 

Bosque de Quewiñas. 
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Figure 6 Relative abundance of bird sp (pine & eucalyptus 

forest plantation) 

 

It shows us that in this forest plantation 

there are more species of birds compared to the 

other forest plantations, being registered for this 

forest plantation 7 species of birds, the most 

outstanding are 4 species that are 

Turduschiguanco, Zonotrichiacapensis, 

Turdusleucomelas and Bolborhynchusaymara. 

  

Species Shared Between Fragments Of Native 

Forest And Forest Plantations 

 

 
 

Figure 7 Relative abundance of shared sp of birds 

 

It can be seen that there are shared 

species in the native forest fragments with the 

forest plantations. There are 7 species that are 

shared, these species are detailed according to 

abundance in descending order; 

Turduschiguanco, Zonotrichiacapensis, 

Turdusleucomelas, Bolborhynchusaymara, 

Atlapetesfulviceps, Furnariusrufus, and 

Patagona gigas. It is observed that three species 

in particular have adapted better in forest 

plantations: Turduschiguanco, 

Zonotrichiacapensis and Turdusleocomelas. 

 

Bird Wealth 

 

In the fragments of native forest, a large presence 

of bird species can be observed, as seen in the 

Figure, where at no counting point is less than 12 

species observed. 

 

  With point 4 being the lowest record of 

species in the forest fragments. native forest. 

Analyzing the results, it can be seen that the 

species richness ranges between 12 and 15 

species at each counting point. 

 

 
 

Figure 8 Sp richness of birds for each point count in native 

forest fragments 

 

The richness of bird species in forest 

plantations is limited to 4 species, being the lowest 

record and the maximum 7 species, more presence 

is seen in points 16, 17, 18 that belong to the 

associated forest plantation of Pine & Eucalyptus. 

 

 
 
Figure 9 Bird sp richness for each counting point in forest 

plantations 

 
 Relative Abundance for each counting point  

N 

° 

Familia species Pointone Pointtwo Point3 Point4 Point5 Point6 Point7 Point8 Point9 full 

abundance 

1 Columbidae metriopeliaceci 0.10 0.13 0.08 0.09 0.16 0,5 0.20 0,11 0.13 1.16 

2 Furnariidae liae 0.02 0.02 0.03 0.01  0.01  0.01 0.02 0.12 

3 Furnariidae furnariusrufus  0.02 0.01     0.04 0.03 0.10 

4 Furnariidae upucerthiasp 0.04 0.04 0.07 0.04 0.01 0.05 0.03 0.03 0.02 0.33 

5 Muscicapidae Cinclodesfuscu 0.09 0.07 0,11 0.05 0.06 0.09 0.05 0.10 0.10 0.73 

6 Muscicapidae s 0.04 0.04 0.05 0.05 0.06 0.08 0.09 0.07 0.07 0.56 

 

7 

Psittacidae Turduschiguan       0.12 0.06 0,11 0.29 

8 Sub Filia. co 0.02 0.03 0.01 0.01 0.07 0.03 0.03 0.02 0.02 0.24 

9 Cardinalinae Turdusleucome 0.05 0.05 0.07 0.03 0.07 0.05 0.03 0.04 0.06 0,45 

10 Sub Filia. the 0.05 0.09 0.07 0.08 0.09 0.08 0.08 0.08 0.08 0.70 

11 Emberizinae Bolborhynchus 0.33 0,23 0.29 0.42 0.28 0.28 0.26 0.26 0.25 2.59 

12 Sub Filia. Aymara  

0,11 

 

0.09 

 

0.03 

 

0.08 

 

0.10 

 

0.05 

 

0.04 

 

0.12 

 

0.07 

0.69 

13 Emberizinae Atlapetesfulvic 0.05 0.07 0.07 0.06 0.03 0.04  0.03 0.03 0.39 

14 Sub Filia. eps 0.02  0.01  0.01 0.03 0.01   0.09 

15 Emberizinae Sicalisfaveola 0.07 0.09 0.08 0.09 0.03 0.04 0.03   0.43 

61 Sub Filia. Zonotrichiacap 0.02 0.01 0.01  0.01 0.01 0.03 0.02 0.01 0.13 

17  ensis 14 14 15 12 13 14 13 14 14 16 

 
Table 1 Native forest fragments 

 

Table 1 shows us the relative abundance 

of the species for each counting point and the 

total of native forest fragments. On the other 

hand, it shows us the record of species present 

for each point (species richness). And the total 

registry of species of the fragments of native 

forest, with 16 species being registered for the 

fragments of native forest. 

 



5 

Article                                                                     Journal-Urban-Rural and Regional Economy 
        December, 2021 Vol.5 No.9 1-8 

 

 ISSN-On Line: 2524-2083 

RINOE® All rights reserved 
LEYVA, Vladimir, QUISPE, Armin and LEYVA, Jorge. Richness and 
abundance of wild birds in fragments of native forest and pine plantations 

in the community of Punilla. Journal-Urban-Rural and Regional 

Economy. 2021 

 aboundRelative Percentage For Each Counting Point  

 

N 

° 

Familia species Pointon

e 0 

Point1on

e 

Point1tw

o 

Point13 Point14 Point15 Pointon

e 6 

Pointon

e 7 

Point18 Tosuch 

1 Trochilidae patagonia gigas 0.06   0.03 0.03  0.03  0.02 0.17 

2 Muscicapid

ae 

Turduschiguanc

o 

0.32 0.41 0,45 0.46 0.41 0,45 0.41 0.38 0.24 3.53 

3 Muscicapid

ae 

Turdusleucomel

as 

0,23 0,11 0,23 0.22 0.25 0.26 0.19 0.19 0.12 0.7 

4 Sub atlapetesfulvice

ps 

   0.05 0.03 0.03 0.05 0.04 0.04 0.25 

5 Cardinal e Zonotrichiacape

nsis 

0.29 0,3. 4 0.26 0.24 0.28 0.26 0.24 0.19 0.32 2.43 

6 Sub Bolborhynchusa

yma 

      0.08 0.17 0.22 0.47 

7 Emberizina

e 

ra 0.10 0.05 0.06     0.02 0.04 0.27 

8  furnariusrufus 5 4 4 5 5 4 6 6 7 7 

 
Table 2 Forest Plantation 

 

Table 2 Shows the richness of species 

present for each counting point within the forest 

plantations, as well as, on the other hand, shows 

the species and their relative abundance in each 

point and the total of the species present in the 

forest plantations, leaving 7 Species of birds 

registered in forest plantations. As can also be 

seen that points 16, 17, 18 have more activity and 

registering in these a Bolborhynchusaymara 

species (a variety of parrot, in Quechua 

quechichi). This species is also recorded in 

native forests at points 7, 8, 9 with more 

abundance than in forest plantations. 

 

 
 
Figure 10 Bird sp richness 

 

The total bird species richness of the 

native forest fragments was 16 species and in 

forest plantations it was 7 as shown in the graph. 

In this way, native forests are home to 9 more 

species than forest plantations. 

  

Discussion 

 

The present study carried out gives us clear 

results where it shows us that there is a great 

richness of bird species in native forest 

fragments compared to forest plantations, the 

same result can be seen in the relative abundance 

of native forest fragments. 

 

 

 
 

Figure 11 Relative abundance of sp of birds in native 

forest 

 

In the native forest fragments of quewiña 

and aliso, a large presence of several species can 

be seen, a total of 16 species (Graph 14.11), the 

species present can be observed for each 

counting point of all the native forest fragments 

if we compare with Graph 12 shows the species 

present in all the counting points of the forest 

plantations, showing the great difference that 

exists in terms of the presence of bird species and 

their abundance. 

 

 
 

Figure 12 Relative abundance of sp of birds in forest 

plantations 

 

According to the bibliography consulted 

on similar studies in other nearby countries such 

as Peru and Chile, they show that in the native 

forests of Quewiña in particular there are birds 

specialized in this type of forest, of which little 

was seen in this study, and the key species that 

indicate the status of these forest types none 

were recorded indicating that these native forest 

fragments are losing their diversity in terms of 

birds. You can clearly see the difference that 

exists in this study on the richness and 

abundance of birds that native forests present. If 

forest plantations continue to be established, the 

diversity of these types of forests will continue 

to be lost. The bird species that inhabit the native 

forests of Quewiña (Polylepis spp.). In 

particular, they support great anthropic pressure, 

but this can end up because only small fragments 

of native forest are left and the other species 

cannot easily adapt to forest plantations and 

these will necessarily have to migrate to another 

type of region or they will perish in the place. 
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Conclusions 

 

The hypothesis proposed for this study was 

accepted: There are differences in the richness and 

abundance of birds in native forest fragments 

compared to forest plantations. 

 

Forest plantations result in a lower 

richness of species, both migratory and resident, 

since the composition of avifauna is affected by 

the lack of easy adaptation of bird species. While 

the fragments of native forest present a greater 

richness of species, showing that this habitat 

provides better conditions for the species of the 

area. The conservation of patches of native forest 

is necessary to maintain and ensure the diversity 

of birds in the area, since this habitat is the one that 

houses the largest number of species in the area. 

 

Native forest fragments, despite 

presenting changes in the structure and 

composition of the forest, present optimal 

conditions to maintain a significant richness and 

abundance of birds, being an option for the 

conservation of certain bird species. 

 

The ability of certain species to choose 

specific habitats makes them ideal elements to 

assess the disturbance in an area and carry out 

natural resource management plans. The 

quewiñas forests present a great diversity of bird 

species, being an important area for both resident 

and migratory species, which depend on the 

resources of the area to survive. 
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