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ABSTRACT

Superior varieties are one of the components that play an important role in increasing agricultural products. One of the
efforts to increase the production of coffee plants, among others, is introducing several local coffee clones that can be
used as options in the development of coffee cultivation. This study aimed to evaluate the yield of local coffee
growing in Tanggamus Regency, Lampung compared to national superior varieties. The research was carried out at
the farmer's coffee plantation, Way Harong Village, Air Naningan District, Tanggamus-Lampung - Indonesia, from
January 2018 to October 2019. The method used was a demonstration plot with a randomized block design with four
replications. The six local coffee clones evaluated were: Kuning, Kasio, Hijau, Komari, Randu Alas, and Sailing
coffee compared to the national superior variety coffee, SA 237. The evaluation of local coffee yield was aimed at the
character of the number of production branches per plant, number of coffee cherries per productive branch, number of
coffee cherries per coffee bunch, weight per dry bean, and yield of dry beans per plant. Evaluation in the second year
(2019) was done after the plants received technological improvements with fertilization. The results which were
analyzed using the analysis of variance (ANOVA) with the mean BNT test at the 5% level showed that among the six
local coffee clones studied had very significantly different characteristics. The local clone Komari had the highest
yield close to the national superior coffee yield, SA 237, while Sailing had the lowest yield.
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1. INTRODUCTION growth rate is 8% per year, while the production growth
per year is only 2% [3].
Coffee is the main plantation commodity in Indonesia.
Coffee plantations in Indonesia are mostly Robusta
coffee, which are smallholder coffee plantations
(96.06%) involving 1.7 million farmers [1]. According
to Defitri [2], the role of Robusta coffee has a strategic
value in the context of empowering the people's
economy. In Indonesia today, the demand for coffee
continues to increase both domestically and
internationally, the rate of increase in consumption is
higher than the rate of production. The domestic coffee

Lampung is one of the main Robusta coffee-
producing provinces. In 2018 the total area of Robusta
coffee in Lampung was 161.162 ha with production
reaching 133,243 tons or a productivity of 8.26 quintal
per hectare [4]. According to Darwis [5], the
Tanggamus-Lampung Regency is included in the area
development location stipulated in the Decree of the
Minister of Agriculture Number 472 of 2018. Robusta
coffee is generally developed in the low to medium
lands (0700 m asl), but Robusta coffee quality (fenest
Robusta) is produced in the highlands. According to
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Camargo [6] and Joét et.al. [7], altitude is one of the
factors that affect the growth, quality, and taste of coffee
plants. The difference in altitude is closely related to
changes in temperature. For every 1,000 meters increase
in altitude, there will be a decrease in temperature of
6.5°C [8] or an average of 0.65°C per 100 meters. The
decrease in temperature has the greatest impact on
changes in plant physiology [9]. In addition, higher
elevations also have a lower oxygen content so that the
coffee cherries ripen more slowly. These conditions
trigger the formation of coffee beans with better aroma
and taste characters [10]. However, according to
Rahardjo [11], coffee plants if the cultivation system is
implemented properly will result in production with

Table 1. Chemical properties of the research site in
Wayharong Village, Air Naningan District, Tanggamus
Regency, Lampung, Indonesia.

Soil Chemical Value Value
Properties (2018) (2019)
pH : H20 5.20 5.48
KCl1 4.63 4.62
% C Organic 1.56 1.71
% Nitrogen 0.12 0.18
P20s available 5.54 29.79
(ppm)
K20 available 30.43 35.81
(ppm)
P potential (mg 23.15 55.81
P205 per 100 g)
K potential (Mg 33.07 32.53
K20 per 100 g)
Exchangable 0.41 0.37
Acidity (C
mol/kg): Al-e
H-e 0.44 0.46
K-e (C mol/kg) 0.38 0.47
Na-e(C mol/kg) 0.59 0.51
Ca-e (C mol/kg) 5.23 4.85
Mg-e (C mol/kg) 1.50 1.07
CEC (C mol/kg) 15.69 16.12

Source: The results of the analysis at the Natar [P2TP
Laboratory, South Lampung (2018 and 2019)

high yield quality. One of them is by improving plant
genetic material. Increasing the productivity of coffee
plantations by improving plant genetics can be done by
encouraging the selection and utilization of various
specific-location local clones. Local coffee is a genetic
resource that needs to be protected and preserved. To
find out the genetic potential,
identification/characterization is needed to evaluate the
good characters that appear in an environment [12].

The aim of this study was to evaluate the generative
character of the yield components of several local coffee
clones in Tanggamus, as a clone that is considered to be
adaptive in the local area because it has been planted on

average at least 12 years ago from generation to
generation. Therefore, information on the yield of
several local clones is deemed necessary to determine
their potential. From these results, it is hoped that there
will be prospective local clones of coffee that have the
potential to excel. The superior characteristics of the
local clones of Tanggamus coffee that became the basis
for the selection/evaluation were those with high yield
potential when compared to the national superior coffee
varieties.

2. MATERIALS AND METHODS

The research was carried out from January 2018 to
October 2019 at the location of coffee farmers in
Wayharong Village, Air Naningan District, Tanggamus-
Lampung-Indonesia Regency with an altitude of about
350 m above sea level. The soil type at the research site
was red yellow podzolic (PMK) and the chemical
properties of the soil were analyzed at the Soil
Laboratory of Lampung Assessment Institute for
Agricultural Technology (Lampung AIAT) (Table 1).

The materials used in this study were: 6 local coffee
clones of Tanggamus evaluated (Kasio, Kuning, Hijau,
Komari Randu Alas, and Sailing), are the parent trees of
local coffee clones planted by farmers in Tanggamus -
Lampung, and have been registered for its protection as
a registered local variety at the Center for Plant Variety
Protection and Agricultural Licensing (PPVTPP)
Jakarta. As a comparison, coffee clone that had been
used was a national superior coffee variety, SA 237.
The study used a randomized block design with four
replications. Six local coffee clones and one comparison
variety SA 237 as treatments and 4 parent plants/trees of
each local coffee clone were observed as well as
replicates. Observation data in the form of generative
characteristics of coffee as a component of yield
consisting of the number of productive branches per
plant, the number of coffee bunches per productive
branch, and the number of fruits per bunch. To
determine the yield potential, yield data were collected
consisting of dry coffee production per tree and dry
bean weight. Plant maintenance carried out in the form
of liming using Dolomite 1kg per tree, adding nutrients
by giving 10 kg of fermented manure per tree, 400 gr of
urea per tree, 240 gr of Rock Phosphate per tree, and
320 gr NPK fertilizer per tree, which was given in April
2018 and April 2019.

Analysis of the data by means of ANOVA and
continued with the mean value test using LSD at a 5%
significance level [13].

3. RESULTS AND DISCUSSIONS

3.1. Robusta Coffee Generative Characters in
Tanggamus
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The results of the generative character analysis showed
that among the coffee clones evaluated, there were
significant differences in both 2018 and 2019
observations (Table 2). These differences indicate that
there are genotype variations between one individual
and another [14]. Table 2 shows that the average results
of observations of the generative character of the
number of productive branches, the number of coffee
bunches per productive branch, and the number of fruits

with high yield can encourage genetic improvement and
increase the productivity of coffee plantations.

This increase in yield may also be influenced by the
growing environment that had been done by improving
cultivation techniques for plant maintenance, in the
form of liming and fertilizing both fermented manure
fertilizers and inorganic fertilizers. Cultivation
techniques and growth compatibility are environmental
factors that can affect high coffee yields [17]. The

Table 2. Results of processing the generative character data for several Robusta coffee clones in Tanggamus

2018 and 2019

Robusta coffee

Generative Characteristics

clone Productive branch number Coffee bunches per Fruit per bunch
productive branch

2018 2019 2018 2019 2018 2019
Kasio 22.0° 24.0° 7.5 7.0¢ 16.25 % 18.0°
Kuning 19.25°¢ 26.0° 7.75% 8.0 17.25° 17.25°
Hijau 17.25¢ 19.0¢ 6.75 < 7.0¢ 13.0¢ 14.0¢
Komari 16.0 ¢ 18.0¢ 8.0° 8.25"% 20.0* 20.0*
Randu Alas 13.75° 14.0 ¢ 6.25< 8.75% 19.75* 20.0*
Sailing 14751 14.75 ¢ 5.25¢ 9.0° 15.0 15.0¢
SA 237 32.02 35.5¢® 10.75* 1552 10.0°© 14.75°¢
CV/KK (%) 19.7 21.5 15.9 18.6 20.2 20.6

Note: the numbers followed by the same letter are not significantly different in LSD test at 5% level.

per bunch in the first year (2018) increased in the
second year (2019). The superior variety of SA 237
coffee has the highest number of productive branches
and the number of coffee bunches per productive branch
compared to 6 clones local coffee tested, but for the
character of the number of fruits per bunch the highest
was the Komari local coffee clone (Table 2). This
indicates that among the local coffee clones evaluated,
the local Komari coffee clone has the best generative
character and has high potential approaching the high
yielding variety SA 237 coffee.

3.2. Coffee Yield

Yield evaluation was the basis for selecting the
superiority of the coffee clones tested, coffee with high
yield potential was identified if the value is higher than
the national superior coffee variety. The character of
high yield potential is one of the important characters
that must be possessed by a superior coffee
clone/variety [15]. Table 3 shows an increase in yield
from the first year (2018) to the second year (2019), so
the superiority of the yield of local coffee clones can be
seen in the second year (2019), which were Komari and
Kuning local clones coffee had higher yield than the SA
superior variety (SA 237), and the highest was Komari.
These results indicate that local Komari and Kuning
coffee clones can be used as genetic material with high
yields, to increase the diversity of site-specific local
clones. This is in line with the results of the research by
Evizal and Prasmatiwi [16] which stated that the use of
a variety of local clones of specific, site-specific coffee

results of Pujiyanto's research [18] showed that the
application of 13.5 kg of cow manure per tree
significantly increased coffee production by more than
33% per year. Furthermore, according to Da Matta,
et.al. [19] the condition of elite Robusta coffee clones in
Brazil with intensive plantation management was able to
produce 12 tons ha™.

Table 3. The results of data processing of yield and
bean weight of several Robusta coffee clones in
Tanggamus-Lampung, 2018 and 2019

Robusta Dry Coffee bean Dry Coffee bean
coffee yield per plant (kg) weight (gr)
clone 2018 2019 2018 2019
Kasio 1.52°¢ 3.12° L.11¢  1.30°%
Kuning  1.65° 499%  1.13  1.40°
Hijau 1.33°¢ 2.28° 1124 1.20%
Komari 1.73° 5.1272 1.20° 1.73¢
Randu  1.43¢ 3.02° 1.18% 1,18 ¢
Alas
Sailing  1.28 ¢ 2.40° 1.20°  1.20°
SA 237 2.14° 4.50* 1.28%  1.28°%
CV/KK  6.09 6.09 6.06 6.20
(%)

Note: the numbers followed by the same letter are not
significantly different in LSD test at 5% level.

The increase in the yield of coffee studied from the
first year (2018) to the second year (2019) showed that
there was a responsiveness of plants to the environment,
with the maintenance of plants and efforts to improve
the garden with the provision of dolomite and organic
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(fermented manure) and inorganic fertilizers in the
coffee garden which had a good effect and there was an
increase in the development of productive characters.
Provision of manure in the long term can increase the
content of macro and micronutrient [20], increase
particulate organic carbon and dissolved organic carbon
[21]. Other functions of manure are increasing the C-
organic nitrogen of the soil, and can improve aggregate
stability, porosity, and soil moisture content [22]. The
application of manure and inorganic mineral fertilizers
has a better effect on soil quality [23]. In line with the
research results of Kidanemariam et.al. [24] and
Cyamweshi, et.al., [25], increased coffee fruit yield was
positively correlated with pH, total N, P, and K
available in the soil. This increase also found in this
study results of the analysis of the soil where the
activity was carried out (Table 1).
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Figure 1 Performance of Coffee Clones

The element N is the main limiting factor for the
growth of coffee plants [26]. Lack of N elements will
cause plant vegetative growth to be [27]. Element P has
an important role in generative growth and yield
components. The availability of sufficient P will be well
absorbed by plants so that the generative growth and
components of the yield are optimal. In addition,
organic C and N content were positively correlated with
normal seeds [28].

Figure 2 Performance of coffee’s dry bean weight

4. CONCLUSION AND SUGGESTION

The evaluation of the yield of several local Robusta
coffee clones in Tanggamus showed that the best coffee
was the Komari clone which had higher number of fruits
per bunch, dry bean weight, and production per tree
compared to the national superior variety SA 237. It is
suggested that local coffee clones can be proposed as
national superior varieties
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