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Received in revised form: 27 September 2021 Loquat (Eriobotrya japonica) has a great potential to be cultivated as a fruit
coepred: £ 0ctoner crop in North Sumatra. In order to cultivate loquat, the availability of high-
quality seedlings is becoming an essential factor. This research was aimed
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husk (1:1), were used during the experiment in Cibodas Botanical Garden.
The results show that the highest percentage of seed germination on the
10™ week after planting was humus + roasted rice husk (91.18%) and
followed by humus + raw rice husk (77.78%) and raw rice husk + sand
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1. Introduction

Loquat or Biwa (Eriobotrya japonica L.) is a fruit plant with a high economic potential to
develop in Indonesia. Loquat is the primary commodity of fruit crops in the tropics originating
from China (Lin et al. 2007). In addition to China, currently, loquat has also become a major fruit
commodity in Spain, Turkey, Pakistan, India, Italy, Brazil and has been cultivated in more than 30
countries, including Japan, Greece, Israel, the Mauritius Islands, the United States, Australia,
Madagascar, New Zealand and South Africa (Badenes et al. 2000; Feng et al. 2007; Vilanova et
al. 2001). The nutritional content and utilization of loquat as an economic value commodity have
been reported in many studies. Loquat contains potent antioxidants (Marianne et al. 2018), sugars,
vitamins, minerals, phenolic acids, and organic acids (Fu et al. 2011; Zhang et al. 2015). Loquat
is a fruit plant that can be used directly or in processed form. The economic value of loquat is
increased three times greater by making processed products compared to consumption of fresh
fruit. Processed products from loquat fruit developed, such as jam, syrup, and fruit candy (Liu et
al. 2016; Tian et al. 2007). On the other hand, loquat is used to treat hypoglycemia as a source of
antioxidants, antiviral, antitumor, anti-inflammatory, cytotoxic, antimutagenic, and hypolipidemic
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activities (Baljinder et al. 2010). In addition, loquat extract is effective against cancer, chronic
bronchitis, cough, and diabetes (Li et al. 2016).

In Indonesia, the loquat plant is reported to have naturalized in limited montane forests of
Java and Sumatra (Kalkman 1993). Silalahi (2011) and Normasiwi et al. (2019) reported that
loquat plants had been planted in several areas such as North Sumatra Province (Karo, North
Tapanuli, Simalungun, Toba, Samosir, and Dairi), West Java (Cipanas), and North Sulawesi
(Tondano). However, loquat cultivation is still done conventionally, so that the resulting product
is not optimal and does not meet consumer demand.

Loquat plants can be propagated by seed, ducking, grafting, and cuttings. Research on the
propagation of loquat variant cv Mardan through cuttings by immersing cuttings on growth
regulators such as indole-3-butyric acid (IBA) and paclobutrazol (PBZ), resulted in a percentage
of cuttings growth 40%, propagation by grafting resulted in 70% of loquat seeds (Abbasi et al.
2014). Several vegetative and generative propagation efforts (Nasution et al. 2014; Surya et al.
2020; Tarigan and Barus 2014) and loquat cultivation (Tarigan et al. 2014) have been carried out
in Indonesia but have not yet obtained satisfactory results. In general, if fruit plants are propagated
through seeds, the characters or traits of the parents cannot be guaranteed to appear in the offspring,
or it can be said that there will be a possibility of the emergence of different characters from the
parents. The method of vegetative propagation ensures that the yield of the loquat produced will
be the same as that of its parents. Khan et al. (2002) reported that plants that were propagated
vegetatively would produce the same plants as their parents but were also influenced by the time
of propagation, the season, and the method used. The vegetative propagation technique effectively
produces stock with uniform crop production (Ismail et al. 2002). Seedlings of loquat fruit are also
suitable for use as ornamental plants by using rootstocks that have grown well, then connected to
scions that are ready to bear fruit to obtain relatively lower fruit plants.

The propagation of fruit trees is an important aspect of both seed and fruit production. Seeds
that have high quality are strongly influenced by the mother plant and its propagation techniques.
Furthermore, Hartman and Kester (2002) reported that no single mixed medium is ideal for seed
production of all types of plants. The propagation medium used in horticulture and forestry
cultivation consists of a mixture of organic and inorganic components with different but
complementary properties. The appropriate propagation medium depends on the species, the type
of propagation, the season, and the propagation system. In addition, most loquat orchards are built
using seed, grafting, and shoot cutting. It is due to the unavailability of certified seeds and a lack
of information about cultivation technology. In North Sumatra, as one of the centers for loquat
cultivation, information regarding production technology for high-quality seeds is still quite
limited. This study aims to determine the effect of planting medium for the propagation of loquat
seeds through cuttings and seeds.

2. Materials and Methods

This research was conducted at the experimental greenhouse of Cibodas Botanical Gardens,
Indonesian Institute of Sciences (LIPI) from April-July 2018. All planting materials in the form
of cuttings and seeds were obtained from exploring loquat plants cultivated in the Lake Toba
area, namely Tobasa, Samosir, Simalungun, Dairi, and Karo Regencies, North Sumatra. The
research location was at an altitude range of 9911523 masl, soil pH of 5-7, and relative humidity
of 50-80%. There were three types of plant material used in this experiment, including seeds,
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stem cuttings, and shoot cuttings (Fig. 1). Planting medium treatment was a combination of
humus, sand, raw rice husk, and roasted rice husk combined with a ratio of 1:1 in each medium
combination. The equipment used in this experiment includes polybags, shovels, rulers, and
stationery.
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Fig. 1. Type of propagation material used (a) seeds, (b) stem cuttings, (c) shoot cuttings.

2.1. Research Implementation
2.1.1 Seed Propagation

The seeds used for plant material came from 5 research locations in the Toba area, namely
Tobasa, Samosir, Simalungun, Dairi, and Karo Regencies. Then, the seeds obtained from the ripe
fruit were cleaned of the pulp (Fig. 1a), dried, and planted in various combinations of growing
medium. This study was arranged using a completely randomized design, with three types of
combination medium treatment, namely humus + roasted rice husk (1:1), raw rice husk + sand
(1:1), and humus + raw rice husk (1:1) and seven replicates times where each replicated five
experimental units (the minimum number of seeds used was 35 seeds per treatment). The
observed growth parameters included plant height, number of leaves, leaf length, leaf width,
number of shoots, percentage of germination. The observation process was carried out up to 12
weeks after planting (WAP).

2.1.2 Cuttings Propagation

Plant material (shoot cuttings and stem cuttings) came from 5 research locations in the Toba
area, namely Tobasa, Samosir, Simalungun, Dairi, and Karo Regencies. The stem cuttings used
as material were 30 cm long with two buds (Fig. 1b), while the shoot cuttings used were 20 cm
long and free of pests and diseases (Fig. 1¢). In the shoot cutting material, 3-5 leaves are left.
Before planting, shoot cuttings and stem cuttings were soaked in a root stimulant solution
(Rootone F) for 15 minutes, then the cuttings were planted in three types of combination medium,
namely humus + roasted rice husk (1:1), raw rice husk + sand (1:1), and humus + raw rice husk
(1:1). The experiment was arranged using a randomized block design with ten repetitions in each
experimental unit. Grouping is done based on the material used. Parameters observed included
growth percentage and number of shoots. Observations were made at four and eight weeks after
planting (WAP).
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2.2. Data Analysis

The data obtained were analyzed using analysis of variance. If there is a significant
difference, then it is continued with the Honestly Significant Difference (HSD) test to find out
which treatments have the same or different effects from one another. The software used for data
analysis was SPSS 16.

3. Results and Discussion

Differences in sources of plant material in propagation efforts are factors that affect the
production process and the quality of plant seeds. Therefore, two experiments were carried out in
this study, namely generative propagation of loquat through seeds and vegetatively through the
stem and shoot cuttings.

3.1. Seed Propagation

Based on the results of the trial of loquat seed germination in three different mediums, it
was seen that the highest germination of loquat seeds at 10" week was indicated by the
combination of humus + roasted rice husk at 91.18%, followed by a combination of humus + raw
rice husk at 77.78% and raw rice husk + sand by 69.44% (Fig. 2). These results indicate a
significant difference in the germination percentage value with the experiment of seed
propagation by Nasution et al. (2014), where the effort of soaking the seeds with animal urine
and cutting the seeds did not significantly affect the percentage of germination, with an average
germination rate of 41.67 - 70.83%. Furthermore, from the experimental results, it is known that
the best growing medium for seeds derived from seeds is a combination of humus and roasted
rice husk (Fig. 3). It is indicated by the results of observations on the parameters of plant height,
the number of leaves, leaf width, and leaf length at 8" and 12" week (Table 1). The combination
of humus and roasted rice husk medium significantly affected plant height, leaf number, leaf
width, and leaf length, with the highest average plant height being 9.18 cm, leaf number 5.51,
leaf number length 8.37 cm, and leaf width 3.78 cm at 12 WAP.
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Fig. 2. Average percentage germination of loquat (E. japonica) seeds in three different medium
types.
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Fig. 3. Germination of loquat (E. japonica) seeds on (a) humus + roasted rice husk, (b) humus +
raw rice husk, (c) raw rice husk + sand at 12 weeks after planting (WAP).

Table 1. Seedling growth of the loquat (E. japonica) derived from seeds

Plant Heicht Leaves Leaves Leaves
Time Medium (cm) g Number Length Width
(sheet) (cm) (cm)
Humus + Raw 5.81*+1.68 2.97°+1.06 5.50*+1.80 2.72*+0.96
Rice Husk
8 WAP Raw Rice Husk + 6.01*+1.64 2.68°+0.81 5.58*+1.71 2.75*+0.82
Sand
Humus + Roasted 6.61*+1.74 3.82%40.80 6.51*+1.48 3.12%40.82
Rice Husk
Humus + Raw 6.16°+1.68 3.90°+1.09 5.75°+1.71 2.80°+0.83
Rice Husk
12 WAP  Raw Rice Husk + 6.06°+1.67 3.31°+0.79 5.91°+1.64 2.90°+0.76
Sand
Humus + Roasted 9.18*42.47 5.51*+1.32 8.32%42.87 3.78*+1.03
Rice Husk

Notes: WAP= weeks after planting; Numbers followed by different letters in the same column and time show
significantly different results at the 5% HSD test level.

The results showed that the best growing mediums for seeds derived from seeds were a
combination of humus and roasted rice husks. The combination of humus and roasted rice husk
medium significantly increased plant height, the number of leaves, leaf length, and leaf width at
12 WAP. Based on the results of this experiment, it was known that the combination of humus
and roasted rice husks was able to meet the criteria for an excellent growing medium for loquat
seeds propagated through seeds. Roasted rice husk has light and coarse characteristics so that air
circulation is high, the ability to hold water is high, and it is black to absorb sunlight well.
Gusmailina and Pari (2003) reported that the addition of roasted rice husk in the growing medium
could also improve soil properties, including making fertilization more effective, improving soil
physical properties (porosity and aeration), binding nutrients (when excess nutrients) that plants
can use when nutrient deficiency, released slowly according to the needs of the plant. Supriyanto
and Fiona (2010) stated that the addition of roasted rice husk in the growing medium has a
significant effect on the height growth of Jabon seedlings, the addition of roasted rice husk can
increase the height growth of Jabon seedlings by 18.31-28.36%. In addition, Kurniastuti et al.
(2017) reported that the interaction between rice husk charcoal or ash with the addition proportion
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could increase lateral root length but could not increase dry shoot weight and root dry weight.
Factors of root growth affection are the presence of soil pores. Soil pores are spaces that can be
penetrated by roots and contain air for root respiration. Lateral roots increase in length due to the
gaps formed in addition to soil enhancers such as roasted rice husk in various proportions. In
general, each species has an optimum germination medium that is not the same. It is consistent
with several studies showing that the best medium for germination of each species is different,
such as topsoil mixed with sand (1:1) for Hevea brasiliensis seeds (Bahri and Saukani 2017), soil
medium mixed with manure and roasted rice husk (2:1:1) on Carica papaya seeds (Imanda and
Suketi 2018), soil medium mixed with manure and roasted rice husk (1:1:1) on Coffea arabica
seeds (Taryana and Sugiarti 2019). Furthermore, the medium used for plant propagation has
several requirements, namely compact enough (firm and dense) to be strong enough to support
upright stems, water holding capacity is good enough for its development (Hartman and Kester
2002), and not too humid because it will stimulate the growth of fungi that can cause disease
(Lakitan 1995).

3.2. Cuttings Propagation

Propagation efforts using shoot cuttings and stem cuttings have been carried out using three
types of combinations of growing medium (Fig. 4). Statistically, the results indicated that there
was no significant difference in the medium treatment for the growth of shoot cuttings and stem
cuttings of loquat plants, both in viability and number of shoots.

T
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Fig. 4. Growth of stem cuttings and shoot cuttings (E. japonica) on (a) humus + roasted rice
husk, (b) raw rice husk + sand, (¢) humus + raw rice husk.

The results showed that the medium with the highest value for the propagation of loquat
seedlings through shoot cuttings with a raw rice husk + sand medium combination. It can be seen
in the percentage of viability of 40% and the average number of shoots of 0.25 at eight weeks
after planting (Table 2). Furthermore, the combination of humus + roasted rice husk medium in
loquat propagation through stem cuttings had the best percentage of viability of 87.5%. At the
same time, the highest number of shoots was shown by the combination of raw husk + sand
medium, which was 1.57 shoots at eight weeks after planting.

The results showed that the mediums had the highest average value for the propagation of
loquat seedlings through shoot cuttings was a combination of raw rice husk + sand medium. The
combination of raw rice husk + sand medium supported shoot cuttings well and prevented shoot
rot from providing a good percentage of growth on loquat shoot cuttings. Suprapto (2014)
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reported that shoot growth on cuttings is supported by internal factors, including the genetic and
innate traits of the cuttings themselves, then the most dominant is influenced by external factors,
namely planting medium, temperature, and humidity. Sand has porous physical properties that
facilitate water and air circulation in the soil (Aldi et al. 2017), while rice husk is a light-medium,
has good water absorption capacity and does not affect pH, and does not contain nutrients and
salt solutions (Marlina and Rusnandi 2007).

Table 2. Growth of loquat (E. japonica) seedlings from vegetative propagation
Four weeks after planting Eight weeks after planting

Type of Medium Plant Plant
Samples . Shoots . Shoots
p survival Number survival rate Number
rate (%) (%)
Shoot Raw Rice Husk + Sand 40a Oa 40a 0.250a
cuttings ~ Humus + Roasted Rice Husk 37.5a Oa 18.7a Oa
Humus + Raw Rice Husk 40a Oa 10a 0Oa
Stem Raw Rice Husk + Sand 70a 1.143a 70a 1.571a
Cuttings ~ Humus + Roasted Rice Husk 87.5a 1.385a 87.5a 1.214a
Humus + Raw Rice Husk 80a 1.375a 70a 1.285a

Notes: Numbers followed by the same letter in the same column simultaneously show results that are not significantly
different at the 5% HSD test level.

On the other hand, the combination of humus + roasted rice husk was the best medium for
the growth of loquat plants from stem cuttings. Humus medium and roasted rice husk have the
advantage of being used as planting material. Humus is a planting material rich in organic matter,
can increase the capacity of groundwater and soil aeration, and can decompose toxic organic
compounds (Kurniawan et al. 2016). Roasted rice husk has good aeration that can improve the
physical and chemical structure of the soil, and the process of burning rice husk will produce a
sterile medium that can protect plants from plant growth-disturbing pathogens (Gustia 2013).
Suharsi and Andriani (2013) stated that the composition of roasted rice husk, soil, and compost
of 2:2:1 is the best medium to stimulate Sansevieria leaf shoot cuttings.

4. Conclusions

The planting medium significantly affects the percentage of loquat seed germination. The
best medium for the propagation of loquat seeds through seeds is the humus + roasted rice husk
medium, with a growth percentage of 91.18%. For propagation through shoot cuttings and stem
cuttings, the combination of planting medium used did not show a significant difference in yield.
However, the highest average value for the growth of shoot cuttings was shown by the combination
of raw rice husk + sand medium (40%), while for stem cuttings, it was a combination of humus +
roasted rice husk medium (87.5%). Based on the results of this study, for the fulfillment of loquat
seeds, it can be recommended propagation through seeds or stem cuttings.
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