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Review 
 

Abstract 
Background: This study was carried out in the paramos and cloud forests of the Andes of the department of Piura 
of Northern Peru and aimed to document the native fruit species known and culturally used by the communities 
around these ecosystems. 
 
Methods: The Use Value and Importance indices were applied. An intercultural communication approach was used 
to achieve the consensus of participation of community organizations in the registration of interviews and field 
collections based on the timing established by the communities to collect the species. 
 
Results: For a total of 49 fruit species ecological zone, phenology, nutritional and ethnomedicinal use were 
described. Of these 39 (80%) were not traditionally commercialized in the markets and only used by the 
communities in their nutrition and/or treatment of diseases. Overall, 27 species (55%) had nutritional and medicinal 
use; and among the 39 non-traditional species, 22 had dual use. 
 
Conclusions: The traditional knowledge of the communities around the paramos and cloud forests indicated the 
presence of 39 fruit species not known in the market, but with traditional consumption, which makes them 
promising native species for science, innovation, and ecologically sustainable profitable reforestation. 
 
Keywords: Ethnobotany, Andean fruit trees, paramos, cloud forests, reforestation, functional foods, nutraceuticals. 
 

Background  
The incomplete scientific about fruit species of the paramos and cloud forests reduces the economic use of their 
biodiversity, and consequently their conservation as strategic resource in areas with a function of water control and 
as important carbon sinks (Torres-Guevara et al. 2020). The existence of important traditional knowledge about the 
great diversity of wild fruit species in these ecosystems represents an advantage for their valorization that is 
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endemic, given that they are found especially the Huancabamba Depression of the Andes of Northern Peru (Mutke 
et al. 2014). The growing demand from biotrade and public health especially for high-quality organic and functional 
fruits (Bueno et al. 2021, Carrillo-Perdomo et al. 2015), generates a possibility that can allow sustainable use, and 
is an opportunity for profitable reforestation as an adaptive strategy to climate change (Gonzáles Castillo et al. 
2005, Llatas-Quiroz & López-Mesones 2005). 
 
The permanent supply and demand throughout the year of tropical fruits is constantly increased due to the growing 
verification of species in trade and the demand for the nutritional and therapeutic properties of the secondary 
metabolites they contain (Gutiérrez Ravelo & Estévez Braun 2009, Pérez Sierra et al. 2016). The Andean-Amazonian 
countries harbor many underexploited native fruits of great potential as a source of diversification of the supply of 
products in the Andean and Amazonian family farming economy. These fruits, because they contain bioactive 
compounds, may prevent, reduce, and even eliminate the symptoms of various diseases (Reyes-Munguía et al. 
2016). 
 
Recent epidemiological studies indicate that frequent consumption of fruits is associated with a low risk of chronic 
diseases. The combination of vitamins, minerals, secondary antioxidant metabolites, and fiber seems to be 
responsible for these effects. Despite this, there is very limited information on bioactive compounds and the 
nutritional value of tropical fruits, especially the most exotic species (Contreras-Calderón 2012). On the other hand, 
even for more common species, scientific data for their adequate cultivation and the understanding of their 
ecophysiology to adapt them optimally is lacking. The development of Andean fruit crops in particular is seen as a 
possible essential and healthy contribution to global food consumption (Fischer & Miranda 2021). 
 
The Andean-Amazonian area is an important center of genetic resources (Brack Egg 2003, Bussmann & Sharon 
2007, 2016), and revaluing native fruit species, little known or still unknown outside their habitats of origin, can 
lead to potential nutraceutical resources with great benefits for public health and biotrade. This is an effort that 
requires regional research-innovation ventures. In some of these macro-regions a variety of interesting species 
have already been documented (Northern Peru, 45 species (Mostacero León 2017) and 44 species in the Andes of 
Piura (Valladolid Catpo 2011)).  
 
The paramos and cloud forests pf Northern Peru are in the biogeographic region of the Huancabamba Depression 
between Ecuador and Peru, currently referred to as the Amotape-Huancabamba Zone (AHZ) with the lowest 
altitude of the central Andes of South America (2500 masl) around 5° and 8° S. The complex relief influences the 
pattern of wind direction, and because it located at the same latitude as the meeting point of the El Niño and 
Humboldt Ocean currents, it contributes to the climatic complexity of this territory, which is expressed in an 
outstanding floristic diversity rich in endemic species, but incipiently known (Emck et al. 2006, Hocquenghem 1998, 
Tejedor & Calatayud 2022). 
 
Ethnobotanical studies carried out on fruit species in the Andes of Piura did so far not refer to species of the 
paramos and cloud forests of the provinces of Ayabaca and Huancabamba, which have a recognized tradition of 
knowledge of medicinal plants. The objective of this study was to document the native fruit species of the paramos 
and cloud forests in the provinces of Ayabaca and Huancabamba of the department of Piura, known and culturally 
used by the communities around these ecosystems.  
 

Materials and Methods  
Study area 
Ethnobotanical records and species collection were carried out in paramos and cloud forests of the Andes of 
Northern Peru, between 4°43'48" to 5°30'00" S and 79°28'00" to 79°20'00" W, along the altitudinal range of 1300 
to 3700 masl, covering a total area of 1200 km2 (Ministerio del Ambiente 2015, 2016), comprising the districts of 
Pacaipampa (province of Ayabaca) and Carmen de la Frontera (province of Huancabamba), both in the department 
of Piura (Figure 1).  
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Figure 1. Paramos and cloud forests in the basins of the department of Piura. 
 
Ethnobotanical data collection 
Ethnobotanical interviews were conducted with the members of community organizations after obtaining their 
prior informed consent. This process followed with the convenience selection criteria (Otzen & Manterola 2017, 
Paniagua-Zambrana et al. 2010). 
 
The local ethnobotanical knowledge was documented including information about their ecosystem requirements, 
abundance, phenology, flowering season, fruit production, the possibility of domestication, medicinal and 
nutritional use as well. Species were collected with community experts. For each specimen, 4 to 5 vouchers were 
collected for taxonomic determination in the Herbarium "Isidoro Sánchez" (CPUN), of the National University of 
Cajamarca, where all samples were deposited. 
 

Results and Discussion 
Due to the participatory nature of the research, a fundamental component was the consensus agreement with the 
communal organizations of the paramos and cloud forests on the purposes and methods of the research, as well 
as their form of participation. This intercultural approach represents the reciprocal willingness to establish 
commitments allowing the expectations of the use of the results to be met, by the communities using them as 
potential innovation initiatives (Bermúdez et al. 2005).  
 
The ethnobotanical knowledge about 49 native fruit species consumed as food and in many cases also at the same 
time for medicinal purposes, was recorded. In each group, a distinction was made between those species 
traditionally consumed and sold in the markets and those that were known and consumed by the communities but 
not marketed. Twenty-seven types of nutritional and medicinal use were recorded. Five species were collected in 
the ecosystem paramo (3000-3700 masl) (Table 1); and 22 species in the cloud forest, with 12 species from 2000-
2900 masl (Table 2) and 10 species from 1000-1900 masl (Table 3). Of the species consumed exclusively for 
nutritional purposes, only one was recorded in the paramo and 21 species in the cloud forest: 9 species between 
2000-2900 masl and 12 species between 1000-1900 masl (Table 4). 
 
The greatest diversity of fruit species was concentrated in the cloud forest between 1000-2900 masl; and the lowest 
in the paramos, between 3000-3700 masl (Figure 2). Of the 49 species recorded, in addition to be used as food, 
were also used as medicines (Figure 3). The drastic reduction of species diversity in the paramo is explained by low 
temperatures, high wind speed, higher UV radiation and great soil acidity (Torres Guevara 2019), which favor the 
exclusive selection of many species, but also favor physiological reactions of synthesis of secondary metabolites 
with therapeutic activities for humans, as a chemical adaptation to environmental conditions (Bueno et al. 2021, 
Chirinos et al. 2013, Espinoza-Tellez et al. 2021, Passos et al. 2022, Rodríguez-Hernández 2019). The main 
therapeutic uses of all 27 species were antibiotic, stomach, expectorant, and to a lesser extent as depurative, 
antidiabetic, soothing, anti-inflammatory, and expectorant (Figure 3).  
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Table 1. Traditional and non-traditional native fruit trees with functional properties (paramo: 3000-3700 masl). 
 

Local 
name of 
the fruit 
tree 

Scientific name Commercial 
fruit 

Plant 
type 

Fruit 
production 

Harvest 
months 

Farming 
in farms 

Amount 
used 

Way of 
preparation 

Preparation 
time 

Way of use Functional 
property 

Cutijiro Deprea orinocensis 
(Kunth) Raf. 
(Solanaceae) 

Non-
traditional 

Tree Scarce February-
April 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
Five fresh 
leaves 

Poultice Instantly Direct 
application 

Control skin 
infections 

Ushpa de 
oso  

Gaultheria bracteata 
G. Don (Ericaceae) 

Non-
traditional 

Shrub Abundant   March-
July 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
Variable Slices of fruit in a 

liter of water 
Instantly Refreshment Nutritional 

5 g of fruits Decoction in a 
liter of water 

Three 
minutes 

½ cup every 
four hours 

Decongest the 
bronchial 
tubes 

Sachón Hesperomeles 
obtusifolia (Pers.) 
Lindl. (Rosaceae) 

Non-
traditional 

Shrub Regular  February-
May 

Difficult   10 g of fruits Decoction in half 
a liter of water 

20 minutes  A cup every 
four hours 

Control kidney 
inflammation 
and infection 

Solapa Macleania salapa 
(Benth.) Hook. f. ex 
Hoerold (Ericaceae) 

Non-
traditional 

Shrub Regular January-
August 

Difficult   Variable Raw Not applied Fresh fruit Nutritional 
10 g of fruits  Infusion in ¼ liter 

of water   
Instantly Time water Control 

infections and 
diarrhea 

Ushpa 
grande 

Vaccinium crenatum 
(G. Don) Sleumer 
(Ericaceae) 

Non-
traditional 

Shrub Abundant March-
July 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
Variable Slices of fruit in a 

liter of water 
Instantly Refreshment Nutritional 

5 g of fruits Decoction in a 
liter of water 

Three 
minutes 

½ cup every 
four hours 

Decongest the 
bronchial 
tubes 

30 g of fruits Macerate in a liter 
of cane alcohol 
(cañazo) 

30 days 1/8 cup three 
times a day 

Control 
stomach 
spasms 

Ushpa  Vaccinium 
floribundum Kunth 
(Ericaceae) 

Non-
traditional 

Shrub Abundant   February-
May 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
20 g of fruits  Decoction in a 

liter of water 
15 minutes Time water Regulate 

blood 

40 g of fruits Macerate in a liter 
of cane alcohol 
(cañazo) 

30 days 1/8 cup a day Regulate 
blood 
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Table 2. Traditional and non-traditional native fruit trees with functional properties (cloud forest: 2000-2900 masl). 
 

Local name 
of the fruit 
tree 

Scientific name Commercial 
fruit 

Plant 
type 

Fruit 
production 

Harvest 
months 

Farming 
in farms 

Amount 
used 

Way of 
preparation 

Preparation 
time 

Way of use Functional 
property 

Lanche 
chiquito 

Myrcianthes 
myrsinoides 
(Kunth) Grifo 
(Myrtaceae) 

Non-traditional Tree Scarce February-
April 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
Variable Milky maize 

pudding 
(mazamorra) 

Variable Dessert Nutritional 

20 g of 
leaves  

Infusion in a 
liter of water 

Five minutes A glass every 
four hours 

Control 
respiratory 
infection 

40 g of 
leaves  

Macerate in 
half a liter of 
cane alcohol 
(cañazo) 

20 days 1/8 cup 
every 12 
hours 

Control 
respiratory 
infection 

Lanche o 
lanche 
grande 

Myrcianthes 
myrsinoides 
(Kunth) Grifo 
(Myrtaceae) 

Non-traditional Tree Regular  May-July   Difficult Variable Raw Not applied Fresh fruit Nutritional 
Variable Milky maize 

pudding 
(mazamorra) 

Variable Dessert Nutritional 

50 g of 
fruits 

Decoction in a 
liter of water 

Five minutes  A glass three 
times a day 

Control 
stomach and 
respiratory 
infections 

Lanche 
colorado 

Myrcianthes 
myrsinoides 
(Kunth) Grifo 
(Myrtaceae) 

Non-traditional Tree Scarce January Difficult Variable Raw Not applied Fresh fruit Nutritional 
40-50 g of 
fruits  

Decoction in a 
liter of water 

Five minutes  Time water Control 
diarrhea and 
respiratory 
infections, 
digestive 

Granadilla Passiflora 
ligularis Juss. 
(Passifloraceae) 

Traditional Shrub Regular May Seed 5 g of 
leaves  

Poultice in 
cane alcohol 
(cañazo) 

Instantly Direct 
application 

Control 
infections 

Yuto Rapanea andina 
Mez 
(Primulaceae) 

Non-traditional Shrub Regular June Difficult 10 g of 
fruits  

Smoothie in 
half a liter of 
water 

15 minutes Two glasses 
a day for 15 
days 

Control 
diabetes 

Mora Rubus nubigenus 
Kunth (Rosaceae) 

Traditional Herb Regular April Difficult Variable Raw Not applied Fresh fruit Nutritional 
200 g of 
fruits  

Jam in half a 
liter of water 

25 minutes Dessert Nutritional 

100 g of 
fruits 

Infusion in half 
a liter of water 

Instantly Every four 
hours 

Reduce 
inflammation of 
the throat 
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Muyaca Rubus robustus 
C. Presl 
(Rosaceae) 

Non-traditional Shrub Regular February-
September 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
Variable Slices of fruit 

in a liter of 
water 

Instantly Refreshment Nutritional 

Four to six 
young 
leaves  

Infusion in a 
cup with water 

15 minutes A glass every 
six hours 

Control 
diarrhea and flu 

10 tender 
fruits  

Decoction in 
half a liter of 
water 

10 minutes A cup a day Reduce 
inflammation 

Zarzaparrilla Rubus 
acanthophyllos 
Focke (Rosaceae) 

Non-traditional Shrub   Regular  May-
September 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
30 g of 
fruits 

Smoothie in a 
liter of warm 
water 

Instantly Time water Decongest the 
bronchial tubes 

Guañul Cavendishia 
bracteata (Ruiz & 
Pav. ex J. St.-Hill.) 
Hoerold 
(Ericaceae) 

Non-traditional Shrub Abundant   April-July Difficult   Variable Raw Not applied Fresh fruit Nutritional 
A root Decoction 10 minutes Two glasses 

a day 
Control 
diarrhea and 
diabetes 

Chimicuno Symplocos nuda 
Bonpl. 
(Symplocaceae) 

Non-traditional Tree Abundant November-
December 

Difficult 30-40 g of 
fruits 

First roasted, 
then 
decoction in a 
liter of water 

10 minutes A cup four 
times a day 

Intestinal 
cleaning and 
laxative 

Vara negra Ribes colandina 
Weigend 
(Grossulariaceae) 

Non-traditional Herb Abundant May Possible 
by seed 

Variable Raw Not applied Fresh fruit Nutritional 
Variable Slices of fruit 

in a liter of 
water 

Instantly Refreshment Nutritional 

20 g of 
fruits + 10 
stems of 10 
cm + half 
lemon 

Decoction in 
half a liter of 
water 

Five minutes Time water Relieve 
intestinal colic 
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Table 3. Traditional and non-traditional native fruit trees with functional properties (cloud forest: 1000-1900 masl). 
 

Local 
name of 
the fruit 
tree 

Scientific 
name 

Commercial 
fruit 

Plant 
type 

Fruit 
production 

Harvest 
months 

Farming 
in farms 

Amount 
used 

Way of preparation Preparation 
time 

Way of use Functional 
property 

Chirimoya Annona 
cherimola Mill. 
(Annonaceae) 

Traditional Tree Scarce May-July Possible 
by seed 

Variable Raw Not applied Fresh fruit Nutritional 
20 g of 
leaves 

Decoction in a liter 
of water  

10 minutes Two glasses 
a day 

Reduce 
inflammation 
of the throat 

Higo  Ficus carica L. 
(Moraceae) 

Traditional Tree Scarce May Difficult 5 g of 
leaves 

Decoction in a liter 
of water 

15 minutes A cup every 
three hours 

Control 
diarrhea 

Chuco Miconia 
vaccinioides 
(Bonpl.) Naudin 
(Melastomatace
ae) 

Non-traditional Shrub Scarce March-
April 

With 
difficulty 
by buds 

Variable Raw Not applied Fresh fruit Nutritional 

20 g of 
fruits + a 
lemon 

Decoction in a liter 
of water 

10 minutes A glass a day Reduce 
inflammation 
of the throat 

Maracuyá Passiflora edulis 
Sims 
(Passifloraceae) 

Traditional Shrub Abundant  May-July 
October-
November 

Possible 
by stakes 

5 g of 
leaves 

Infusion in a liter of 
water 

15 minutes Three to four 
cups a day 

Nervous 
system 
relaxant 

Granadilla 
de ratón 

Passiflora sp. 
(Passifloraceae) 

Non-traditional Liana Regular    February-
April 

Possible 
by seed 

Variable Raw Not applied Fresh fruit Nutritional 
10 g of 
leaves 

Infusion in a liter of 
water 

15 minutes A cup three 
times a day 

Reduce fever 

Tungay Physalis 
peruviana L. 
(Solanaceae) 

Traditional Herb Regular   March-
June 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
5 g of 
fruits 

Smoothie in half a 
liter of water 

Instantly A cup a day Control 
diabetes 

40 g of 
fruits 

Smoothie in a liter 
of water 

Instantly ½ cup a day Eliminate 
intestinal 
parasites 

50 g of 
fruits 

Decoction in a liter 
of water 

15 minutes A cup every 
three hours 

Control 
diarrhea 

Lúcuma Pouteria 
lucuma (Ruiz & 
Pav.) Kuntze 
(Sapotaceae) 

Traditional Tree Abundant October-
December 

Possible 
by seed 

Variable Raw Not applied Fresh fruit Encourage the 
production of 
breast milk, 
prevent 
Alzheimer's 
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Naranjilla Solanum 
quitoense Lam. 
(Solanaceae) 

Traditional Shrub  Abundant   January-
August 

Difficult Four to 
five fruits 

Slices of fruit in a 
liter of water 

Instantly Refreshment Nutritional 

Two fruits Decoction in ¼ liter 
of water 

15 minutes A glass four 
to five times 
a day 

Control 
infection, 
diarrhea, and 
urinary 
inflammation 

Toronche Vasconcellea 
parviflora A. 
DC. 
(Caricaceae) 

Non-traditional Tree Regular    March-
August 

Difficult Variable Raw Not applied Fresh fruit Nutritional 
 Variable Slices of fruit in a 

liter of water 
Instantly Refreshment Nutritional 

200 g of 
fruits 

Jam in half a liter of 
water 

25 minutes Dessert Nutritional 

Chicope Vasconcellea 
pubescens A. 
DC. 
(Caricaceae) 

Non-traditional Tree Regular    April-
October 

Possible 
by seed 

Four fruits Smoothie in a liter 
of warm water 

Instantly Time water Control 
infections 

200 g of 
fruits 

Milky maize pudding 
(mazamorra) in half 
a liter of water 

25 minutes Dessert Nutritional 

30 g of 
fruits 

Decoction in a liter 
of water 

10 minutes Time water Purgative 
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Table 4. Native fruit trees of paramos and cloud forests, traditional and non-traditional only for food consumption as fresh fruit. 

 

Local name of the 
fruit tree 

Scientific name Ecosystem Altitude 
(masl) 

Commercial 
fruit 

Plant 
type 

Fruit 
production 

Harvest months Farming in 
farms 

Chin chin Acnistus arborescens (L.) Schltdl. 
(Solanaceae) 

Cloud forest 2000-2900 Non-traditional Tree Abundant January-March By stakes 

Piña de zorro Ananas sp. (Bromeliaceae) Cloud forest 1000-1900 Non-traditional Shrub Scarce March-December Difficult 

Espina de culebra Berberis saxicola Lechl. (Berberidaceae) Cloud forest 2000-2900 Non-traditional Shrub Scarce April-August Difficult 

Toronja Citrus paradisi Macfad. (Rutaceae) Cloud forest 1000-1900 Traditional Tree Regular December-January Difficult 

Moyuyo Cordia lutea Lam. (Boraginaceae) Cloud forest 1000-1900 Non-traditional Shrub Scarce Not reported Difficult 

Pitiquish Dioscorea sp. (Dioscoreaceae) Cloud forest 1000-1900 Non-traditional Tree Scarce April By seed 

Arrayán  Eugenia myrobalana DC. (Myrtaceae) Cloud forest 1000-1900 Non-traditional Tree Abundant Not reported By seed 

Higo anaranjado Ficus sp. (Moraceae) Cloud forest 1000-1900 Non-traditional Tree   Regular  May-July  Difficult 

Huambillo Gaiadendron punctatum (Ruiz & Pav.) G. 
Don (Loranthaceae) 

Cloud forest 2000-2900 Non-traditional Tree Scarce March-April Difficult 

Ushpa de venado Gaultheria reticulata Kunth (Ericaceae) Paramo 3000-3700 Non-traditional Shrub Abundant   February-March Difficult 

Nogal Juglans neotropica Diels (Juglandaceae) Cloud forest 1000-1900 Non-traditional Tree Abundant   May Difficult 

Lisho Miconia lutescens subsp. piurensis 
Wurdack (Melastomataceae) 

Cloud forest 2000-2900 Non-traditional Shrub Abundant  April Difficult 

Pisho Oryctanthus sp. (Loranthaceae) Cloud forest 1000-1900 Non-traditional Tree Scarce Not reported Difficult 

Tumbo  Passiflora mollissima (Kunth) L.H. Bailey 
(Passifloraceae) 

Cloud forest 1000-1900 Non-traditional Tree Scarce Not reported By stakes 

Guayaba Psidium guajava L. (Myrtaceae) Cloud forest 1000-1900 Traditional Shrub Abundant  Mach-April By seed 

Mora Rubus adenothallus Focke (Rosaceae) Cloud forest 2000-2900 Non-traditional Shrub Regular April Difficult 
Mora Rubus roseus Poir. (Rosaceae) Cloud forest 2000-2900 Non-traditional Shrub Regular May-September Difficult 

Pepinito Solanum muricatum Aiton (Solanaceae) Cloud forest 2000-2900 Non-traditional Herb Regular April-August Difficult 

Ushón  Spondias mombin L. (Anacardiaceae) Cloud forest 1000-1900 Non-traditional Tree Abundant   December-February By seed 
Pomarrosa Syzygium jambos (L.) Alston (Myrtaceae) Cloud forest 1000-1900 Non-traditional Tree Abundant   Not reported By seed 

Mashupes Vasconcellea candicans (A. Gray) A. DC. 
(Caricaceae) 

Cloud forest 2000-2900 Non-traditional Tree Scarce January Difficult 

Babaco Vasconcellea sp. (Caricaceae) Cloud forest 2000-2900 Non-traditional Tree Scarce June-July By seed 
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Figure 2. Number of fruit species according to ecological levels. 
 

 
Figure 3. Therapeutic functions of functional fruit species of the paramos and cloud forests. 
 

 
Figure 4. Main botanical families of fruit trees in paramos and cloud forests. 
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Therapeutic properties that other South American Andean societies also assign in the case of the same species or 
genera typical of the ecosystems of paramos or cloud forests (Benites et al. 2019, Carrillo-Perdomo et al. 2015, 
Ganoza-Yupanqui et al. 2021, Guevara et al. 2019). Of the various forms of preparation, the most used were infusion, 
decoction, and maceration, similar to other Andean species of Northern Peru (Llaure-Mora et al. 2021). Some 
species showed the advantage of concentrating their medicinal bioactive substances in shells and leaves 
(Stefănescu et al. 2019, Ganoza-Yupanqui et al. 2021).  
 
The botanical families with the largest number of fruit species were Ericaceae (ushpas, guañul, solapa), Rosaceae 
(moras, zarzamoras, muyacas, sachón), Myrtaceae (lanches, arrayán, pomarrosa), Solanaceae (naranjillas, 
pepinos, tungay), Caricaceae (toronche, chicope) y Passifloraceae (tumbo, granadilla, maracuyá) (Figure 4). 
Shrubby species of Ericaceae and Rosaceae were mostly distributed in the paramo, especially Vaccinium 
floribundum Kunth, Vaccinium crenatum (G. Don) Sleumer, Gaultheria bracteata G. Don, Gaultheria reticulata Kunth, 
and Hesperomeles obtusifolia (DC.) Lindl. These species present high potential for production of edible fruits and 
leaves used for medicinal purposes (Stefănescu 2019, Pastor Cabanillas 2019). In the cloud forest the most 
important species belonged to the genera Myrcianthes and Passiflora, both with medicinal properties (Fischer & 
Miranda 2021, López et al. 2018, Ruiz Reyes et al. 2018). In contrast Rosaceae and Solanaceae were mostly shrubs 
(Llanos Ramos 2018, Sanjinés Asturizaga et al. 2006). The most important families were also documented as 
important in other studies (Alarcón-Barrera et al. 2018, Bueno et al. 2021, Karasawa & Mohan 2018, Samaniego et 
al. 2020, Van den Eynden et al. 2003).  
 
To ensure consumer safety it is important that ethnobotanical studies guarantee the taxonomic identity of species 
in trade and are complemented by phytochemical studies (Ascate-Pasos et al. 2020, 2022, Organización 
Panamericana de la Salud 2019, Rodríguez-Silva et al. 2020). 
 
The water catchment service provided by the paramos and cloud forests can be improved by using the diversity of 
fruit species of high economic value in reforestation initiatives and the protection of these ecosystems to turn them 
into economically profitable areas, especially considering that it is not a single species promising to encourage its 
propagation but a spectrum of 49 species of which 47% (23) are of trees and 45% (22) shrubs with great capacity 
to prevent soil degradation and improve moisture capture (Figure 5). Much emphasis has been placed on tree 
species for reforestation purposes, and little attention has been paid to shrubs which nevertheless have an 
important role both in the cover and fixation of soils and improvement of water permeability and retention due to 
their extensive root system (Gonzáles Castillo et al. 2005). 
 

 
Figure 5. Dominant Fruit Plant Types. 
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Figure 6. Fruit trees of the paramos and cloud forests of Northern Peru: Guaguña (A), Ushpa de oso (B), Sachón de páramo (C), Ushpa (D), Sachón (E), Tungay (F), Muyaca (G), 
Chicope (H), Mora (I), Chin chin (J), Vara negra (K), Chimicuno (L), Pepino (M), Lanche negro (N), Lisho (O). 
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Conclusions 
Our study underlined the importance of traditional knowledge of the communities of the area in which the paramos 
and cloud forests of the Andes of Northern Peru (department of Piura) are located, showing that currently only 
20% of the existing potential of diversity of known fruit species of these ecosystems is consumed. 
 
The communities in the research area knew and used 49 fruit species of which 39 (80%) were not traditionally 
marketed and 27 (55%) in addition to being food, had therapeutic functions of up to ten health conditions. 
Over 88% of the culturally known fruit species and their greatest floristic richness, represented by six families 
(Rosaceae, Ericaceae, Myrtaceae, Passifloraceae, Solanaceae and Caricaceae) are concentrated in the cloud forest. 
This place is the intermediate ecosystem for the protection of the paramo and its water function, but at the same 
is the most affected by human occupation. 
 
Because 47% and 45% of the recorded species are tree and shrub species respectively, they represent an 
advantageous option for reforestation and a climate change adaptation strategy by forest carbon management 
propagating native species with economic food and nutraceutical potential. 
 

The species with nutritional and medicinal use are consumed as the fruit as well as by using the leaves, which 
means an advantage for their use in innovations by having their availability permanently throughout the year.  
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