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Abstract. Vasconcellea pubescens A. DC. is a fruit commodity that has the potential to be
researched and developed This plant is the only member of the Family Caricaceae found
in Indonesia There are 3 areas in Java that are overgrown with this plant: Dieng Plateau,
Bromo, and Cangar-Batu with an altitude of 1500 - 2400 above sea level around the
volcano area However, plants are known to have a variety of flower expressions in
different trees It is necessary to know the determination of sex as an efficient effort
inbreeding This research is a descriptive exploratory study with survey methods, semi-
structured interviews and strengthened by a questionnaire. Retrieval of data in this study
using a simple random technique. Utilization of plants as sweets and as fresh fruit for direct
consumption. The utilization of plant organs includes ripe fruit and seeds. The knowledge
of the local community regarding the determination of sex in this plant is still limited.
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1 Introduction

Vasconcellea pubescens A. DC. or "karika™ or "mountain papaya" are plants originating
from tropical America precisely from the highlands of the Andes, South America. This plant
was introduced to Indonesia in the period before World War 11 by the Dutch East Indies colonial
government and was successfully developed in the Dieng Plateau. In other parts of Indonesia,
V. pubescens A. DC. can be found in the Bromo and Cangar, East Java. Since 2011, this plant
has been widely studied because of its potential as medicinal plant material. Biodiversity studies
are now getting a lot of attention both at the national and international levels. Biodiversity
studies consist of inter and intra-type diversity as well as inter and intrapopulation diversity.
Information on genetic relationships between individuals within and between species has
important uses for the improvement of V. pubescens A. DC. So that they can be transplanted in
other areas, thereby expanding the distribution area of plants.

The study of V. pubescens A. DC. as a medicinal plant and its potential for health began to
be developed, following the studies in question. Characterization based on morphology,
antioxidant capacity, and analysis of protein banding patterns for C. pubescens Lenne & K.
Koch [1]. Furthermore, the antibacterial activity of V. pubescens A. DC. leaf extract from the
Dieng plateau against diarrheal-causing bacteria studied showed that ethyl acetate and n-hexane
fraction of leaf extract significantly had antibacterial activity against Shigella flexneri and
Bacillus cereus [2]. Analysis of carbohydrate content resulted in a tendency for more mature V.
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pubescens A. DC. fruit to increase in total carbohydrate content, but the crude fiber content
decreased [3]. Plant V. pubescens A. DC. produces vitamin C which is an acidic compound and
is useful as a source of antioxidants [4]. V. pubescens A. DC. seed extract also caused death in
A. aegypti mosquito larvae at 24 and 48 hours of exposure [5]. The fruit content has also been
studied as a source of flavonoids [6].

Study results on the antioxidant activity of leaf ethanol extract using DPPH method showed
antioxidant activity with an 1C50 value of 30.8 ppm [7]. Fruit of V. pubescens A.DC positively
contains flavonoids, polyphenols, tannins, and triterpenoids [6]. It was also explained that the
active compound of cysteine protease and papain in the plants of V. pubescens A. DC. had the
ability as anti-diabetic compounds [8]. V. pubescens A. DC. in Indonesia is found with a variety
of flowers, including male, female and amphisexsual flowers. Local people's knowledge of the
variety affects the productivity of the carica plant. This study aims to determine local knowledge
about sex determination in V. pubescens A. DC. The results of this study can illustrate the need
for us to evaluate the way to determinate sex in V. pubescens A. DC. clearly.

2 Materials and Methods

This research was conducted from December 2020 to March 2021 in East Java and Central
Java. The method used was a survey by interviewing respondents who were randomly selected
(purposive random sampling) and direct observation. The questionnaire method was carried out
semi-structured to several respondents with the following respondent criteria are residents
whose surrounding area is overgrown with V. pubescens A. DC. in Dieng Plateau, Bromo, and
Cangar-Batu. Questionnaires were administered to obtain data regarding knowledge about the
sex determination of V. pubescens A. DC. in Java, Indonesia. The research data that has been
collected were analyzed descriptively.

3 Result and Discussion

The exploration in Dieng Plateau, Central Java, and several places in East Java reported
that V. pubescens A. DC. can be found in three places: Dieng Plateau, Central Java; Tahura R.
Soeryo People's Forest Park Area, Cangar - Batu, East Java; and Bromo, Pasuruan, East Java.
The map of the observation area on the island of Java, Indonesia is shown in Figure 1.
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Fig 1. (a) Map of Central Java; (b) Map of East Java (The image marked in yellow shows
the location where it was found V. pubescens A.DC., in Batu and Pasuruan).



In Dieng Plateau, several points where V. pubescens A. DC. grew to be close together. In
this location, V. pubescens A. DC. grows both cultivated and growing wild. Likewise, several
growing points in Cangar and Bromo. From the exploration activities, it is seen that the
distribution of V. pubescens A. DC. in the three areas is irregular. V. pubescens A. DC. grows
between agricultural land and people's homes. These plants also grow on roadsides to recreation
areas and in places that are not easy to reach. In some of these areas, V. pubescens A. DC. can
be found clustered or solitary.

There are several indicators in the investigation of local knowledge on sex determination
of V. pubescens A.DC., including knowledge of the existence of plant growth, ownership of
plants, utilization of plants for daily needs, the parts of plants used, obtaining seeds or plant
seeds, how to plant, the origin of plants growing in that place, the types of plant sex, and how
to differentiate between plants of different sex.

In the three exploration areas in Dieng Plateau, Bromo, and Cangar-Batu, local people
within a radius of no more than 300 meters are sufficient to know the existence of V. pubescens
A. DC. Local people can explain well the points of growth of the plants and explain other
possible places where the plants grow. In the Dieng Plateau, many V. pubescens A. DC. are
found at an altitude of 1900 - 2400 meters above sea level, most of them are plants that are
deliberately cultivated on agricultural land even though wild plants are also found. In Bromo, at
an altitude of 1897 meters above sea level, V. pubescens A. DC. found growing wild in between
people's homes and agricultural land and there is one cultivated agricultural land. In Cangar-
Batu, this plant grows wild at an altitude of 1671 meters above sea level at several points around
hot springs, around residential areas, and in the agricultural land of Brawijaya University.

Not all local people have V. pubescens A. DC. plants, some people cultivate it in several
more than 10 trees and some others do not. On the Dieng Plateau, V. pubescens A. DC. in large
quantities and almost uniformly in an agricultural land belonging to the farmer who is the
supplier for the confectionery entrepreneur. In Bromo, it is known that one part of agricultural
land belongs to farmers which are land for cultivation, the rest grows wild. In Cangar-Batu, it is
known that one part of agricultural land belonging to Brawijaya University is used for the
cultivation of V. pubescens A. DC.

Not all local people take advantage of these plants, either their plants or obtain them from
other people for their daily needs. In the Dieng Plateau, this plant has been widely used,
including seeds for nurseries and ripe fruit for sweets as a typical product of the Dieng Plateau
which has long been known in Java, Indonesia, and managed by several business entities.
According to the narrative of one of the confectionery producers V. pubescens A.DC., the plants
on their land have not yet produced fruit, so the producer body relies on 5 suppliers who are
supply the fruit in large quantities. Fresh fruit for direct consumption. Meanwhile, in Bromo,
the local people are known as "karikaya™ and some local people rarely use this plant even though
the plant often thrives wildly in dense residential areas. As for its use, it uses ripe fruit. In
Cangar-Batu, as in Bromo, this plant is not widely cultivated and is not widely used in everyday
life. V. pubescens A. DC. in Cangar-Batu is an area far from densely populated settlements,
almost the same as the area overgrown with these plants in the Dieng Plateau.

Generally, local people do not know the exact origin of V. pubescens A. DC. seeds. The
local people know that the area where they live have been around for a long time. There are
various stories about the origin of these plant seeds. The local people know that the plant was
developed from seeds and cuttings. In Dieng Plateau, the origin of this plant cannot yet be
explained well, there is information that in the period leading up to World War Il the Dutch East
Indies colonial government succeeded in introducing and developing these plants in the Dieng
Plateau. Cultivators of V. pubescens A.DC in Dieng Plateau are found in large quantities and



wide cultivated land so that seeds can be obtained easily from farmers. In Bromo, the origin of
V. pubescens A. DC. is not yet clearly known by the local community, it is known that there is
only one cultivator in the area. In Cangar-Batu as in Bromo, the origin of the plant cannot be
explained properly, the seeds are obtained from residents to residents. Cultivation location of
V. pubescens A. DC. It is known that only one and is located in separate land by Universitas
Brawijaya academics who are obtained from other regions.

Local knowledge is limited on sex determination. The different types of sex are not well
explained. In the Dieng Plateau, you can find more trees with bulging and tight fruit. In Bromo,
local people tell of the types of trees that are often found with female flowers bearing lots of
fruit and meeting. In Cangar-Batu, different types of sex are not yet a concern of the local
community. Local people have not differentiated these plants into different sexes. This is
different from the use of male Carica papaya L. flowers by local people in Java, in general, to
be processed into food and not the case for female flowers. Local people, in general, have not
explained well the different types of flowers in V. pubescens A. DC.

Several types of V. pubescens A. DC. based on the morphology of interest found in
exploration activities as shown in Figure 2.

(b) (c) (d)
Fig 2. (a) a tree with male flowers (no fruit at all); (b) a tree with female flowers (the
fruit is swollen and short-stemmed) with a large humber of fruits (c) a tree with male and
female flowers (the fruit tends to be smaller and long-stemmed with a large number of fruits);
(d) a tree with male flowers and flowers similar to male flowers that are slightly swollen (no
fruit at all); (e) a tree with male flowers (the fruit tends to be smaller and long-stemmed and
the number of fruits tends to be very few, around 1-3)

Investigation of local knowledge that can be used to determine the sex of V. pubescens A.
DC. in Central Java and East Java showed a significant difference. In Dieng Plateau, their
limited knowledge in identifying the sex of the carica plant is since most people know and use
the fruit very well but not interest to the flowers. Local knowledge of the Family Caricaceae
with its uniqueness in the sex of the flower and the type of plant dioecius is poorly understood.
The same thing happened to the local knowledge of the people in Batu and Pasuruan which
incidentally V. pubescens A.DC grows only in certain places and is not popular as the plants
that grow in Dieng.



4 Discussion

V. pubescens A. DC. which grows in the Dieng Plateau area, apart from being a plant that
can grow wild, it is also a cultivated plant in a large and wide area, in contrast to these plants
that grow in Bromo and Cangar-Batu whose cultivation is still limited and many are found to
be growing wild. There are artificial changes caused by humans, namely there are types of
changes made by humans in the form of cultivated plants, including structural changes [9].
Structural changes, although generally heritable, are nevertheless often the result of
environmental influences during plant life. Ecological factors or environmental factors are many
and varied, often mixed in a complex and dependent manner. Whether isolated or in
combination, various ecological factors can contribute to absence or presence, fertility or
weakness, and the relative success or failure of various plant communities through their
constituent taxons [9].

Morphological characteristics of flowers as organs of generative reproduction of plants did
not show any variation in V. pubescens A. DC. which grows in the three observation areas.
Flowers at various heights uniformly have male and female flower types with short-stemmed
and long-stemmed fruit types. In female flowers, it is known that the base of the flower is round,
the shape of the curved edges of the threaded petals, the position of the ovary to the base of the
flower sitting right at the base of the flower, stamens, crowns, and ovaries.

In Indonesia, species in the Caricaceae Family other than V. pubescens A. DC. which was
found with a greater number and wider distribution was Carica papaya L. Thus, studying the
morphology of flowers, sex, and local knowledge of Carica papaya L. was very necessary to
clarify knowledge about sex determination in V. pubescens A. DC. It is known that Carica
papaya L. is a tropical fruit plant that has health benefits, high commercial value, and is available
throughout the year. Production of free-seeded papaya seeds / pure lines must pay attention to
the morphology of the flowers and the type of pollination. The type of pollination in papaya is
divided into two, namely self-pollinating plants and cross-pollinating plants. Papaya is included
in the self-pollinating group, for example, Kapoho, Sun-rise Solo, and Eksotika [10].

Papaya which has a type of hermaphrodite flower that is cleistogamous is included in the
self-pollinating papaya group [11]. Papaya varieties that have large fruit sizes are usually
included in the cross-pollinate group [12]. Papaya plants have three sexes of flowers, namely
male plants, female plants, and perfect plants [13]. Male plants only produce male flowers,
female plants only produce female flowers (without any pollen), and perfect plants produce two
types of flowers, namely male flowers and perfect flowers. When viewed from the type of
flowering, papayas are classified as dioecious (male and female flowers on separate plants) or
gynodioecious because they have perfect flowers (multi-sex flowers). The female flowering
papaya has a round fruit shape and has few seeds [10].

4 Conclusion

The results showed that the local knowledge regarding the determination of sex in V.
pubescens A. DC. is still limited.
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