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ABSTRACT

This study aims to study the interaction between varieties and the correct dose of potassium fertilizer, determine the
right dose of potassium fertilizer and the appropriate variety of sweet potato in Ultisol. In this study, the research de-
sign used was a completely randomized block design (RAKL) with two (2) factors with three replications. The first
factor is three varieties of sweet potato, namely Cilembu, Atin 3, and Beta 1. The second factor is the dose of KCI ferti-
lizer which consists of 4 levels of dosage, namely 0 kg ha™', 150 kg ha™’, 300 kg ha”, and 450 kg ha™ KCl fertilizer. The
results showed no significant interaction between the dose of KClI fertilizer and the three varieties of sweet potato. The
Antin 3 variety produced the most extended tendril length compared to the other two varieties. The lowest number of
branches was produced by Beta 1 variety. The Cilembu variety produced the most significant tuber weight per plot and
estimated weight per plot. The Cilembu variety is proven to have the highest level of sweetness.
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INTRODUCTION

Sweet potatoes (lpomea batatas L.) are a type
of plant whose food storage rate is found in tubers.
Sweet potato plants are thought to have originated
in the Central American region that spread throughout
the world. The spread of sweet potatoes to Asia
was carried out by Spanish people in the 16th century
who entered various countries with tropical climates
such as the Philippines, Japan, and Indonesia (Purwono
& Purnawati, 2007). Sweet potatoes are one of the
foodstuffs that are quite in demand in Indonesia, in
addition to significant staples such as rice. Sweet
potatoes can be used in various processed that people
in Indonesia quite prefer as secondary food ingredients
(Antia et al., 2006). The chemical components
contained in sweet potatoes are composed mostly
of water 72.8% and carbohydrates 24.2%, and other
contents such as fats, proteins, minerals, and vitamins
significantly affect the planting activities and
genetics of sweet potatoes (Richana, 2012). Sweet
potatoes ([pomea batatas L.) are a type of plant whose
food storage rate is found in tubers. Sweet potato
plants are thought to have originated in the Central
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American region that spread throughout the world.
The spread of sweet potatoes to Asia was carried
out by Spanish people in the 16th century who entered
various countries with tropical climates such as the
Philippines, Japan, and Indonesia (Purwono &
Purnawati, 2007). Sweet potatoes are one of the
foodstuffs that are quite in demand in Indonesia, in
addition to major staples such as rice. Sweet potatoes
can be used in various processed that are quite
preferred by people in Indonesia as secondary food
ingredients (Antiaer al., 2006). The chemical
components in sweet potatoes are composed chiefly
of water 72.8% and carbohydrates 24.2%, and other
contents such as fats, proteins, minerals, and vitamins
significantly affect the planting activities and genetics
of sweet potatoes (Richana, 2012).

Indonesia is the fifth largest sweet potato-
producing country in the world (BPS, 2016). Data
shows sweet potato production in 2014 reached
2,382,658 tons and in 2015 decreased to 2,297,634
tons. Sweet potatoes in Indonesia are used as food
as much as 89%, with the average level of
consumption ranging from 7.9 kg/capita/year with
demand varying in the fulfillment of their needs.
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The Growth and Production

Food diversification, including sweet potatoes, needs
to be developed because it is considered necessary.
The need for sweet potatoes as food and the
industrial field is increasing, and increased sweet
potato production. The decrease in the production of
sweet potatoes is suspected because the area of
planting of land used in the cultivation of sweet
potatoes used is decreasing, and the transfer of land
functions that occur in various regions to the sweet
potato commodity itself.

Ultisol land has enormous potential as a stra-
tegic choice for agricultural development to compen-
sate for the narrowing of fertile land that is decreas-
ing and can be one of the solutions for agricultural
development that takes place because there is still
many lands that have not been entirely used in the
territory of Indonesia (Subowo, 2012). Ultisol has a
yellow-red soil color. Its aggregates are unstable, soil
porosity and water holding capacity are very low, pH
is low, and nutrient content is low. Ultisol also has
few micro and macro-organisms of both its type and
abundance. The utilization of marginal land such as
Ultisol needs to be managed quality and health both
from physical, chemical, and biological aspects.

Fertilization is one of the efforts in increas-
ing the production of sweet potato plants. Sweet po-
tato plants require elements N, P, and K in the for-
mation of bulbs. Potassium (K) nutrients can in-
crease the formation of sugar substances in sweet
potato plant tubers, increase flower formation as well
as chlorophyll, increase water absorption, increase
the strength of plant leaves, increase carbohydrate
formation, increase leaf enlargement and increase
resistance to disease (Juanda & Cahyono, 2000). The
primary role of nutrient K in plants is as an activator
of various types of enzymes. The K element availa-
ble in the soil causes plants to fall resistant, stimulate
root growth, and plants are more resistant to pest and
disease attacks. The use of K fertilizer at doses of
300 kg/ha affects the growth and yield of sweet pota-
to plants (Hakim et al., 2018). According to Lestari
(2009), K fertilizer can increase the yield of sweet
potato plants and increase the dose given. Sweet po-
tato production results can be increased by fertilizing
correctly and well with the level of composition and
implementation of its giving (Djalil, 2004).

The use of superior varieties is one of the
accessible and appropriate technologies to increase
crop yields (Balitkabi, 2012). Varieties of sweet po-
tatoes include Cilembu, Beta 1, and Antin 3, released
by Balitkabi. The selection of varieties used is based
on the planting area and the taste of sweet potatoes.
The sweet potato plant is a plant that can grow on
marginal soils such as Ultisol Bengkulu.
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MATERIALS AND METHODS

This research has been carried out from Janu-
ary 2020 to May 2020 in Beringin Raya Village,
Muara Bangkahulu District, Bengkulu City. The
experimental design used is a randomized complete
block design (RCBD) factorial with two factors. The
first factor is the variety consisting of three (3) vari-
eties. The second factor is the dose of potassium
fertilizer consisting of four (4) dose levels that are
0 kg ha', 150 kg ha™, 300 kg ha™, and 450 kg ha™
fertilizer KCI. Sweet potato plants planted on a map
measuring 3 m x 2 m each mapped has a planting
distance of 75 cm x 50 cm. Overall the area of land
used is 36 m x 12 m.

The data obtained were analyzed using Analy-
sis of Variance (ANAVA), with a test level of 5%.
Real different data will be conducted an average
comparison test (LSD) for varieties. The effect of
the treatment of potassium fertilizer obtained is ana-
lyzed by orthogonal polynomial method to get the
correct dose in the soil of Ultisol. Particular data of
the level of sweetness is presented in a description.

RESULT AND DISCUSSION

The results of the variant analysis showed that
there were noticeable differences between varieties
to the variables observed in this study, as seen in plant
tendril length variables, the number of plant branches,
weight/plot, and level of sweetness. As for the treat-
ment of potassium fertilizer, doses and interactions
exert an unreal influence on all observed variables
(Table 1).

The diameter of bulbs formed differs in real
between varieties. The research results conducted by
Erita et al. (2012) showed that each genotype could
adapt to the environment. These genetic differences
can affect the growth and yield, and adaptability of a
variety grown in an environment.

Fresh bulb weight shows that there is no no-
ticeable difference in the three varieties of sweet
potatoes. This is in line with the results of research from
Lakitan (2007) that external factors affect the growth and
yield of sweet potato plants. Sweet potato plants al-
ways grow new shoots from their growth and old leaves
and branches that make fresh bulb weight difficult to
accumulate (Hakim et al., 2018). The Atin 3 variety
had the longest significant plant length tendrils com-
pared to Beta 1 and Cilembu. Welsh (2005) states that
an area generally has the same environmental condi-
tions, but the differences in phenotypes respond to the
surrounding environment differently.
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Table 1. Results of variance analysis of observed variables

F-calc
No
Variable Variety P Dosg Interaction CV (%)
otassium

1. Tendril length 35.50* 0.49 ns 0.34 ns 25.82
2. Number of branches  6.52* 2.51 ns 1.83 ns 19.61
3. Diameter of bulbs 0.30 ns 1.20 ns 1.89 ns 20.78
4. Fresh bulb weight 121 ns  0.48 ns 0.58 ns 48.25
5. Bulb/sample weight  6.98 * 0.48 ns 0.55ns 47.28
6. [Estimated weight of (o0 40 0c  127ns 4722

bulbs/tiles

* significant at 5% level (P<0.050) ; ns non significant (P>0.050)

On average, it can be seen that Beta varieties
have lower growth and yields (Table 2). According
to Erita et al. (2012), each genotype can adapt to the
environment. These genetic differences can affect the
growth and yield as well as the adaptability of a
planted variety.

The heaviest bulb/sample weight was produced
by the Cilembu variety (376.08 g), which was signifi-
cantly different from Atin 3 and Beta 1. The bulb weight
of sweet potato was influenced by the environment in
which it was planted and the nutrients absorbed. The
research results Hakim et al. (2018) showed that the
dose of potassium fertilizer would have a significant
effect on the yield of tubers formed.

The estimated weight of bulbs formed in this
study showed the best value for the Cilembu variety
(6019.8a), which was significantly different from the
Antin 3 variety (3525.9 g) and the Beta 1 variety (3091 g).
The environment is an external factor that drives the
yield of cultivated plants (Pigllucci, 1996).

The level of sweetness obtained by each variety
with an average of 14.75 Brix in the Cilembu variety,
Antin 3 variety of 11.75 Brix, and Beta 1 of 11.20 Brix
(Figure 1). Description of Balitkabi (2012) indicates
that the Cilembu variety is a sweet potato variety
with a sweet taste.

KCI fertilizer is an inorganic fertilizer that
plays a role in the growth and yield of each plant.
The content of K elements contained in KCI fertilizer
can help in the process of carbohydrate accumula-
tion, transport of carbohydrates, assist in the process
of working enzymes in plants, and can improve the
quality of crop yields. The application of potassium
fertilizer can affect the quality of sweet potato plants
(Garfansa et al., 2021). Plants lack element K result-
ing in the growth of plants into dwarfs, leaves look
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dry and burned on the sides, inhibit the formation of
charcoal hydrates on seeds, the surface of the leaves
show uneven symptoms of chlorotic, the appearance
of brown patches similar to symptoms of the disease
on the dark green part. While excess potassium can
cause the leaves to age quickly, the mg content of
the leaves can decrease, so that the activity of photo-
synthetic is disrupted (Paulus, 2006).

The application of KCI in sweet potato plants
in this study had an insignificant effect on all ob-
served variables. The results of the initial soil analy-
sis showed that the K content in the soil was 0.26
me/100 g, which was relatively low, and the soil pH
was 4.36. This means that the soil used in this study
is a type of soil that is less fertile and acidic.

This is thought to be one of the factors that make
the treatment of K fertilizer not significantly affect
sweet potato plants because the nutrients provided have
resulted in an excess effect (luxury consumption). The
level of K fertilizer given is significant for each dose.
As shown by the research results by Amisnaipa et al.
(2009), the application of K fertilizer at low to
moderate nutrient status showed a significant in-
crease in plant length, while K fertilizer with high
nutrient status did not show an increase in plant
length. This is thought to make the plant not respond
to the treatment given (Astuti, 2010).

The external factor that is suspected to be one
of the causes of the ineffectiveness of KCI treatment
given to sweet potato plants is the occurrence of
leaching on the soil caused by continuous rain during
the study. The loss of K element that occurs does not
significantly affect the application of KCIl fertilizer.
The research results conducted by Musnamar (2003)
indicate that loss of nutrients can occur due to evaporation,
absorption, and leaching of nitrate compounds by
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continuous rain, which makes the initially available
nutrients little or none at all. According to Haris &
Krestini (2009), element K is a nutrient that moves
and is sensitive to the washing process, especially in
the tropics with high rainfall.

The physical properties of ultisol, which have
a clayey texture with high water-holding properties,
make sweet potato plants disrupted in tuber growth.
Sweet potato plants grow well in soil that has good
drainage and aeration. Although intensive soil mana-
gement efforts have been carried out on the land
used, it still does not affect the growth and yield of
sweet potato plants in the ongoing research.

The altitude, which is classified as low, which
results in high rainfall conditions, makes the application
of K fertilizer not optimally translocated to sweet
potato tubers. Humidity affects the rate of transpiration

in plants (Lakitan, 2007). An environment with high
air humidity affects the diffusion of water in the air
space, on growth will take place slowly. If, on the
contrary, the humidity in conditions around plants is
low, then the diffusion of water in the air space on
growth takes place quickly.

The height of the study site in the lowlands is
suspected to be one of the external factors that make
the treatment of K fertilizer application not significantly
affect the growth and yield of sweet potato plants.
The altitude factor is one factor that influences plant
growth because it is not the same as the place where
the plant is located and makes each variety tested
perform different adaptability. This is by Pigllucci
(1996) statement that the unequal environment in
areas on the earth's surface causes plants to develop
different adaptation mechanisms.

Tabel 2. Average growth and production of three sweet potato varieties

Bulb/sample Estimated
WVarieties  Tendril lenght (cm)  Number of branches weight () weight of
bulbs/tiles(g)
Cilembu 97.19b 4.55a 376.08a 6019 8a
Atin 3 21741a 2.72a 220.05b 31325.9b
Beta l 118.55h 18.38h 192 87b 3091k

Numbers followed by the same lowercase letter in the same column is not significantly different at

the 3% L5D} level

|
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Figure 1. Histogram of sweetness levels of three varieties of sweet potato at

different dose levels
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CONCLUSION

There was no real interaction between KCI
fertilizer and the three varieties of sweet potatoes in
the study conducted. The Antin 3 sweet potato variety
showed the highest growth seen from the highest
tendril length growth compared to the other two varieties.
The Beta 1 variety produces the growth of the smallest
number of branches. The Cilembu variety produces
the bulb/sample weight and the highest estimated weight
of bulbs/tiles and the sweetest flavors.
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