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Abstract: The study was carried out in zone 7 of Ecuador, in ecosystems of the Southern Montane
Evergreen Forest of the Eastern Cordillera of the Andes that goes from 2200 to 3000 masl. In the
Evergreen Seasonal Lower Montane Forest of Catamayo-Alamor, which ranges from 1600-2000
meters above sea level and finally in the Semideciduous Foot Montane Forest of Catamayo-Alamor,
which ranges from 400-1600 meters above sea level. The objective was to know the occurrence,
structure and abundance of ]. neotropica. The investigation consisted of collecting secondary
information on the occurrence of the species, to later verify it in situ. Six sites with areas > 0.5
hectares were identified, four in the province of Loja and two in the province of Zamora Chinchipe.
Regarding the structure, it was determined that there are significant statistical differences as well as
in the dasometric variables between one site and another, presenting better growths El Tundo with
average values in DAP(cm)= 45.16; G(m2) = 1.41; HT(m)= 19.22; HC(m)= 13; VC(m3) = 3.55; VT(m3)
= 5.22. Regarding the Morisita index, the species presents adistribution pattern >1. Regarding
abundance, it was determined that Algeria presented a maximum of 297 (ind/ha), and La Victoria
46 (ind/ha) with a minimum.

Keywords: genetics; forest; ecosystem; wood; native; extinction

1. Introduction

Knowing the area of distribution of the species is important since it is considered as a fraction of
geographic space where the occurrence of a species is present and interacts in the short, medium and
long term with the ecosystem [21]. The natural distribution of some species covers large areas, other
species have a limited distribution. The larger the distribution, the greater the probability that there
is wide genetic variation. This is due to the occurrence of different adaptations to different local
environments.

The Juglans genus is part of the Juglandaceae family, the same one that appeared on the Asian
continent 56 million years ago with the species: ailantifolia, mandshurica and regia, the latter being
the most planted since its appearance, both in the old and in the New World, for its highly nutritious
fruits and its valuable wood [5].

Subsequently, 23 million years ago, the rest of the American walnuts appeared, preserving the
physical trait from the Asian species, migrating from North America to Central America (Mexico)
with the species |. olanchana, as the epicenter of speciation. of the other species of Central and South
America. Among these species are . boliviana (Bolivia), J. australis (Argentina) and ]. neotropica
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(Colombia), the latter is also present in Peru and was found in Ecuador approximately in the 15th
century [11].

[1] They mention that . neotropica is distributed in Ecuador, Colombia, Venezuela, Peru and in
New Zealand in the city of Auckland.

J. neotropica, it is distributed in the South American Andes, especially in Ecuador, Colombia,
Peru and Bolivia. In Ecuador it is found in the inter-Andean region, in the valleys and foothills of the
Andes mountain range.

[20] Reports the occurrence of the species of J. neotropica, in Ecuador in the provinces of Bolivar,
Loja, Azuay, Tungurahua, Chimborazo, Pichincha, Napo and Galapagos, Juglans neotropica, known
in Ecuador as "Nogal, Tocte" is an arboreal plant, apparently native to our country, it is distributed
in the Equatorial Andes with evidence of cultivation since pre-Columbian times.

Regarding the regulatory and protection entities of endangered species in the country,
especially ]. neotropica, up to now they do not have sufficiently complete information that allows
knowing the occurrence, distribution and abundance of the species, and therefore its state of
conservation

Currently, J. neotropica is classified as endangered, it has been seriously threatened by livestock
and agricultural activities that generate large deforested areas. The greatest affectation for South
America occurs in the dry and montane forests, where the species has its habitat

Due to the aforementioned and especially due to the lack of knowledge about the exact
distribution of the species, its delicate state of conservation, as well as the pressures that are being
exerted on these |. neotropica forests, due to agricultural expansion and selective extraction of high
commercial value, it was considered necessary to know its occurrence and abundance in specific
places in the city and province of Loja.

2. Materials and Methods

2.1. Study area

The study area is located in zone 7 with respect to Ecuador. Due to the topographic, altitudinal,
climatic and soil characteristics, this area is of ecological importance. Zone 7 is located between the
geographic coordinates 3°30' and 5°0' south latitude and 78°20" and 80°30' west longitude; It limits to
the north with zones 5 and 6, to the south and east with Peru, to the west with Peru and the Pacific
Ocean [18].

For the present study, the 3 provinces of the sampling Zone 7 in which there were current records
of the species J. neotropica were visited. diels. The provinces visited were: Loja (11,065.6 km2), EI1 Oro
(5,866.6 km2) and Zamora Chinchipe (10,559.7 km2), which represents 11% of the Ecuadorian
territory with an area of 27,491.9 km?2 in total [18].

J. neotropica, it is distributed in the provinces of Loja and Zamora Chinchipe in ecosystems of the
Southern Montane Evergreen Forest of the Eastern Cordillera of the Andes, which has an altitudinal
variation of 2200 to 3000 m asl, for the town of The Argelia, The Zafie, The Warm and The Merced.
For the provenance of The Tundo and The Victoria, the Catamayo-Alamor Semideciduous Foot
Montane Forest ecosystem is preferred, which has an altitudinal variation of 400 - 1600 masl. In
addition, in The Tundo provenance, walnut was also found in the Evergreen Seasonal Montane
Forest ecosystem. Bajo del Catamayo-Alamor, which has an altitudinal variation of 1600-2000 m.snm.

2.2. Occurrence

The databases of nationally and internationally recognized entities such as: GeoCat, Tropics,
Database and Ecuadorian Biodiversity System (BNDB) were consulted. The regional and
international botanical collection that these platforms have correspond to information from different
institutions and collectors, as well as research work derived from public and private projects.

Information was also collected from the decentralized Autonomous Governments GAD's, public
institutions (MAATE), private as well as private land owners.
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On the other hand, information was collected from the National University of Loja, Reinaldo
Espinosa Herbarium, as well as the Private Technical University of Loja, concerning collections of
books that contain data on the flora of the Andean forest. All the information was verified
geographically to validate the occurrence of the species in zone 7 of Ecuador.

Through internet access, it was also possible to collect important information on where the
occurrence of the species was reported. Undoubtedly the most reliable and accurate information was
that of residents and owners of private land where the occurrence of the species was suspected to be
possible.

All the information collected was entered into the ARCGIS 10.8 geographic information system,
for the generation of the geographic location of the occurrence.

2.3. Structure

Once the origin of the species was determined, several field trips were carried out in order to
select the sites where the species of ]. neotropica occurred, with a duration of 12 months. Each site was
visited at least three and at most five times depending on the size of the forest.

To determine the parameters as well as the structural indices, a forest inventory was carried out,
which consisted of two methods:

1. According to the statistical method
2. According to the objective

According to the statistical method, 100% was carried out in areas < one hectare, and in the case
of areas > one hectare, a simple random sampling was carried out and by the method according to
the objective, an inventory was carried out for the management of natural forest. which has an
intensity range from 1 to 5% of the total area [3].

The sampling intensity formula (I) was applied to determine if the sampled area is sufficiently
reliable and representative of the population.

Sample surface
="/ %100 )
Population area
Where:

I  =Sampling intensity

SM = Surface of the sample

SP =Population area

100 = Constant

2.3.1. Structural parameters

Next, we proceeded to georeference the individuals found = 10 cm DAP1.30m, above ground level,
known in forestry as stems. For this activity, a Garmin Montana 650 GPS was used.

Once the individuals of |. neotropica were inventoried and georeferenced, dasometric parameters
such as: DAP, Ht, Hc, G(m?) and V(m?) were calculated. The DAP data of the inventoried individuals
were organized by diameter classes of 10 cm by 10 cm width following the protocol [8].

Table 1. Dasometric parameters.

Denomination Formula
Diameter at breast height, above ground level DAP130m
Total height Ht(m)
Commercial height Hc(m)

1 - >
Basal area of an individual - . X DAP? ()

Basal area of the population A

@)

Volume of the stem in cubic meters Vm3 =Gm?2 = Hex F 4)
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2.3.2. Structural indices

Subsequently, a structural valuation index was calculated:

Morisita index.
= zq: Cooni—1 ¢
S_q,lmN(N—l) 5)
i=

Where:

I6= Spatial distribution index

q=number of frames

ni= Number of individuals in (-th square

N= Total number of individuals in all q squares

Values of <1 regular or uniform distribution, equal to one random distribution and greater than
one indicate an aggregated distribution, respectively (Morisita 1959).(I5)
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Figure 1. Spatial distribution models. Fountain. Adapted from [19].

2.4. Abundance

To determine the abundance of J. neotropica Diels, the reference in each one of the sites was
considered what established the [9], under ministerial agreement 125, article 11, where it is mentioned
that a species will be of low abundance when it is less than one tree every three hectares (0.33

trees/ha).
Finally, the following formula was applied:

Ai=Yn (6)

Where:
Ai = Absolute abundance
Y. n =Number of individuals of a species present in an area

The Materials and Methods should be described with sufficient details to allow others to
replicate and build on the published results. Please note that the publication of your manuscript
implicates that you must make all materials, data, computer code, and protocols associated with the
publication available to readers. Please disclose at the submission stage any restrictions on the
availability of materials or information. New methods and protocols should be described in detail
while well-established methods can be briefly described and appropriately cited.

Research manuscripts reporting large datasets that are deposited in a publicly available database
should specify where the data have been deposited and provide the relevant accession numbers. If
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the accession numbers have not yet been obtained at the time of submission, please state that they
will be provided during review. They must be provided prior to publication.

Interventionary studies involving animals or humans, and other studies that require ethical
approval, must list the authority that provided approval and the corresponding ethical approval
code.

3. Results

3.1. Ocurrence the J. neotropica

The occurrence of the J. neotropica species was found naturally and artificially with areas > 0.5
hectares of forest in 6 localities in zone 7 of Ecuador, which includes the provinces of Loja, El Oro and
Zamora Chinchipe. Of which four occurrences are in the province of Loja, and two in the province of
Zamora Chinchipe (Table 2)

Table 2. Localidades visitadas y estudiadas de . neotropica Diels la zona 7 de  Ecuador.

ECUADOR
ZONE7
OCCURRENCES
PROVINCES CANTONS FORESTS AREA (ha)
"El Tibio" (al) 0,8
ZAMORA CHINCHIPE ZAMORA

"La Merced" (a2) 3
SOZORANGA "El Tundo" (b1) 120
MACARA "La Victoria" (b2) 0,9

LOJA
"El Zafie" (b3) 92
LOJA

"La Argelia" (b4) 0,7

EL ORO No registra No registra 0

In this study, the provenances were located in terms of political and geographical location, as
can be seen in (Figure 2)


https://doi.org/10.20944/preprints202306.0599.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 June 2023 do0i:10.20944/preprints202306.0599.v1

OCCURRENCE OF THE SPECIES J. NEOTROPICA l l S '
WITH AREAS GREATER THAN 0.5 HECTARES OF St Sy
FORESTIN ZONE 7 OF ECUADOR DE SANTIAGO

DE COMFOSTELA

N PROJECTION: UTM
" w E DATUM: WGS 84
ZONE: 17§
s
ECUADOR

srerw TEeTw oW

- M -

)

The Merced (a2)

-\1:20240 480 720
Meters

The Tibio (a1)

0 450 900 1.800
e ] cters

The Tundo (b1) The Victoria (b2) T
0 1.100 2200 4.400 0 190 380 760 B
— —|ctETS e Vlcters [ =]
|1
L
ZONE 7
.
. srorw worw orw
: PROTECT:
~ Conservation, Domestication of J.Neotropica Diels.
. . for Commercial use, Genetic Improvement and Restoration
The Zafie (b3 — The Afge“a (b4) of Degraded Ecosystems in Southern FEcuador
0 335 670 1.340 0 230 460 920
—— — eters — — |V cters

Figure 2. Geographic location of occurrences of the specie J. neotropica.

3.2. Structural parameters

Regarding the structural parameters, it was possible to determine the dasometric variables of all
the localities found with areas greater than 0.5 hectares, the data correspond to the number of
individuals registered in the sampled areas as appropriate in each locality and taken to hectares for

a Best Performance. (Figure 3)
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(b3) (b4)

Figure 3. Measurement of structural parameters in the different localities of zone 7 of Ecuador, The
Tibio (al), The Merced (a2); The Tundo (b1) The Victoria (b2), The Zafie (b3), The Argelia (b4).

3.2.1. Horizontal structure

Regarding the horizontal structure of all the provenances, it was possible to show that the
diameter classes vary among them, as well as the number of individuals that make them up. The
provenance that registered the highest number of diameter classes was the Bosque Protector el Tundo
with 12 classes. Likewise, recording the individuals with the largest diameter (DAP1.30) with respect
to the other provenances, reaching a value of 134 centimeters.

On the other hand, the provenance that presented the highest number of individuals per hectare
was The Bosque naturalizado The Argelia with 399 ind/ha-1

DAP1,30em
al a2
25 23
LW B %
=

§4o P 3 =

27 3
= 30 = 15
z Z
g 2 S 10 8
A 7 6
& 10 b 5 7 .[) 3 g 5 -
g o M m B C m 3 el 1
-a 10-19.9 20-29.9 30-39.9 40-49.9 50-59.9 60-69.9 70-79.9 80-89.9 90-99.9 0 -
3 10-19.9 20-299 30-39.9 40-49.9 50-59.9 60-69.9
Z Diametric classes -

Diametric classes
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Figure 4. Number of individuals per class diameter classes in different provenances of the study area
The Tibio (al), The Merced (a2), The Tundo (b1), The Victoria (b2), The Zafe (b3), The Argelia (b4).

Morisita Index

According to the Morisita Index (I9), in the sampling units of all the provenances studied, a
distribution pattern > 1 was evidenced, which corresponds to aggregate.

3.2.2. Vertical structure

Regarding the vertical structure of all the provenances found, it was possible to show that the
arboreal component of |. neotropica reaches maximum heights of 24 to 36 meters depending on the
provenance, respectively, with the tallest individuals being found in the provenance of the The Tibio
Protected Forest. and the Tundo. (Figure 5)
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Figure 5. Vertical structure in the different provenances of the study area The Tibio (al), The Merced
(a2), The Tundo (b1), The Victoria (b2), The Zafie (b3), The Argelia (b4).

3.2.3. ANOVA
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With respect to the growth behavior of the dasometric variables between provenances of zone 7
of Ecuador, it was possible to show through the ANOVA that the dasometric variables of the J.
neotropica forests, from the different provenances present statistically significant differences between

them. (Figure 6)
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Figure 6. Analysis of variance of dasometric variables in the different provenances of the study area
The Tibio (al), The Merced (a2), The Tundo (b1), The Victoria (b2), The Zane (b3), The Argelia (b4).

3.2. Abundance

The total number of registered individuals of the ].neotropica species, in the different localities
per hectare were the following:

(a1)
400
300
(b4) 200
(b3)

(b2)

(a2)

(b1)
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Figure 7. Number of individuals of the species recorded per hectare in the different provenances of
the study area The Tibio (al), The Merced (a2), The Tundo (b1), The Victoria (b2), The Zafie (b3), The
Argelia (b4)

4. Discussion

4.1. Occurrence

Regarding the origin of the ]. neotropica species, six localities with areas greater than 5,000 m2
were identified in zone 7 of Ecuador, the same ones that correspond to the provinces of Loja and
Zamora Chinchipe, except in the province of Oro. According to [4], reports the Tundo walnut forest
in the Sozoranga Canton of the province of Loja, with an area of 96 hectares of native forest and an
altitudinal range of 800 to 2645 masl with a strongly inclined relief, which agrees with this study on
the occurrence of the species. Besides [15], reports the occurrence of the species in the Loja canton of
the Loja province in the The Argelia sector of a planted forest with an approximate age of 70 years
old where to date it has perfectly naturalized and has an area of 0.8 hectares. with an altitudinal range
of 2170 to 2250 masl, which agrees with this study. However, the occurrence of forest of the
J.neotropica species found in the Cerro el Zafie that goes with an altitudinal range from 2100 - 2800
masl with strongly inclined relief, of the Loja canton; La Victoria that corresponds to the Macara
canton and that goes with an altitudinal range of 1400 -1600 meters above sea level in the province of
Loja, as well as the occurrences of La Merced that goes with an altitudinal range of 200 -2200 masl of
the Zamora canton and The Tibio that goes with an altitudinal range of 2400 -2600 masl of the Zamora
canton of the Zamora Chinchipe province have not yet been reported until the with its exact location,
which has been done for the first time in this study. According to [6] [13], the Juglans species presents
a relative gregariousness in mature forest conditions, thus being found very scarce in natural
ecosystems, so this pattern is very similar to this research.

4.2. Structure

With respect to the structural parameters of the forest of the found provenances of the J.
neotropica species, it could be correctly identified in all the dasometric variables, but the scant
information from research related to the species makes it difficult to compare with other studies.
However [14] mentions that the planted forest of J. neotropica in Algeria presents dasometric variables
very similar to this study. According to [2] mentions that the young walnut trees, the stem is well
formed, reaching the tree from 25 to 30 meters in height with a DAP of 90 cm, this agrees with what
was found in the sites of this study.

Regarding Morisita's structural index, the species reports an aggregate distribution behavior Id
=> 1.0, that is, it likes to dominate a sector chosen by the species of an ecosystem. According to [12]
This type of distribution is irregular and not fortuitous, it occurs as a response to local differences in
habitat (microhabitat) where individuals find the best combination of factors, it also mentions that
aggregate distribution is the most frequent in nature and occurs Due to the tendency to aggregation
that exists in individuals, so plants tend to spread their seeds in their vicinity or in the same place
inhabited by them.

Regarding the abundance of the J. neotropica species, it presents differences between the number
of individuals per hectare in the different provenances, this is due to the fact that the ecosystems are
highly threatened by different anthropic activities such as livestock and agriculture [16]. For this
reason, the [7] mentions that the species is categorized as endangered.

On the other hand, the distribution of the species indicates that its distribution is increasingly
limited in number of individuals; however, it can be found with difficulty from 2,200-3,000 masl in
natural forest ecosystems with areas greater than 5 000 m2.

4.3. Abundance

In the abundance data obtained, it can be seen that the provenance with the highest individuals
per hectare of the species J.neotropica, was found in the town of Argelia, followed by Zafie and Tibio.
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According to [14], it mentions that the The Algerian forest is the product of a forest plantation, for
this reason the highest number of individuals was reported in this investigation per area unit with
an age of approximately 70 years, which has made it naturalize very well to the climatic conditions
that occur. present on the site. Regarding the Origin of the Tundo Protected Forest and the Tibio
provenance, which also reported a higher number of individuals per area unit according to the [10],
it is due to the fact that they are native forests that share very similar climate characteristics despite
being in different provinces respectively.

However, by area extension, The Tundo has approximately 130 ha of forest, being the largest of
all the provenances and Argelia as the smallest extension with 0.7 ha.

5. Conclusions

In zone 7 of Ecuador, there are not many relicts or fragments of native forests of J.neotropica, the
few fragments that exist presented a vertical structure in the form of an inverted j, which means that
there is good growth dynamics, insofar as to the vertical structure, the individuals presented a
dominance of the site with respect to other individuals that share their habitat. However, the number
of individuals per hectare is not abundant in all locations.
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