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Abstract Vegetative propagation of chili by cutting offers an alternative method that produce
planting materials genetically identical to the mother. The growth and yield of three hybrids
chili cuttings grown with different compositions of inorganic fertilizer applications were
compared. The hybrids produced as cuttings of UNIB CH13, UNIB CH73, and UNIB CH65
were studied incorporating to fertilizer compositions which consisted of control (no fertilizer
applied), 250 kg Urea /ha + 500 kg TSP /ha + 400 kg KCI /ha, 1214.6 kg NPK (16:16:16)/ha,
and 607.3 kg NPK (16:16:16)/ha + 125 kg Urea/ha + 250 kg TSP /ha + 200 kg KCI /ha). The
results showed that the fertilizer composition and its interaction with hybrids producing
cutting were not significant for all growth and yield. Also, the cuttings of UNIB CH73
produced most fruit (59.50 g/plant) with harvest date at 70.7 days after planting (dap),
followed by UNIB CH13 (47.10 g/plant) with harvest date at 75.4 dap; and UNIB CHG65
(21.21 g) with harvest at 64.4 dap.
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Introduction

Chili pepper (Capsicum annuum L.) is an important and economically
viable horticultural commodity with high market demand. Besides being a
cooking spice, it is used as an industrial raw material. It contains energy,
protein, carbohydrates, calcium, fat, phosphorus, iron, vitamin A, vitamin C1,
and vitamin B1 (SIMCABAI, 2020). In 2019, chili productivity was 9.10
tons/hectare based on the Central Statistics Agency and the Directorate General
of Horticulture with a harvested area of 133,436 hectares. This has increased
from the previous year which only reached 8.77 tons/hectare with a harvested
area of 137,596 hectares (Ministry of Agriculture of the Republic of Indonesia,
2020). On a global scale, Indonesia is one of the chili-producing countries, but
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when compared to China, it is still low. China's productivity reaches 22.30
tons/hectare with a harvested area of 130,856 hectares. (Pusat Data dan Sistem
Informasi Pertanian (2016).

Quality seeds obtained through the use of hybrid varieties essentially
increase chili productivity. However, replanted hybrid varieties produce plants
that are not uniform due to segregation. Therefore, these seeds should be
bought by farmers every planting season. Furthermore, hybrid varieties also
have a higher selling price compared to free pollinated types, almost eight times
more expensive (Balitsa, 2020). In a series of previous studies, Bengkulu
University has produced hybrid varieties; UNIB CH13, UNIB C H65, and
UNIB C H73 (Ganefianti et al., 2013). They have the advantage of producing
more than 10 tons per hectare (Ganefianti et al., 2017). In early testing, it was
successfully propagated by cuttings (Romeida et al., 2020). However, a series
of further studies should be conducted to obtain data on the productivity of
hybrid chilies from cuttings.

Propagation by cuttings is the most common practice for annual plants
to produce the same plant as the mother. The use of cuttings planting material
produces plants with many branches (Wasonowati et al., 2018). Furthermore,
sweet potatoes can be propagated by cuttings (Mardi et al., 2016). Pepper can
be propagated by cuttings with a size of 15-30 cm (Saputra et al., 2019).
However, cuttings propagation on chili has not been widely studied. Plants
propagated from cuttings exhibit productivity deficiencies and other limitations.
Therefore, fertilization application can be conducted to overcome this. The
right combination of fertilization is expected to provide maximum results
through organic and inorganic fertilizers (Emir et al., 2017). The type of
fertilizer used is in the form of a single, compound or a combination of both.
Furthermore, the K fertilizer application of 386.19 kg/hectare can increase the
average harvest weight by 6895.47 g/plot (9.19 tons/hectare) (Widyanti and
Susila, 2015). Mutmainnah and Masluki's study (2017) explains that giving
Urea 2.5 g/plant + SP-36 5 g/plant + KCI 2.5 g/plant can yield fresh fruit
weight per plant of 176.66 g. Meanwhile, Prasetyo and Kusberyunadi (2015)
conducted a study of organic and inorganic combination fertilizers to produce
chili weights of 688.77 grams per plant. Raziliano et al. (2015) explained that
the Urea fertilizer dose of 250 kg/ha (100g/plot), TSP 500 kg/ha (200 g/plot),
KCI 400 kg/ha (160 g/plot) can increase the weight of fresh fruit by an average
226.54 g/plant. Furthermore, Prasetya (2014) stated that the use of pearl NPK
fertilizer at levels of 150 kg/ha, 300 kg/ha, and 450 kg/ha plus cow manure can
increase the growth of chili plant height at the age of 40 dap with an average of
43 cm and 68 cm at the age of 60 dap. According to Sulistyowati (2018), the
formulation of liquid NPK fertilizer (16:16:16) of 1000 kg/ha plus straw
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compost can provide production of 286.2 g/plant. Susanto et al. (2019)
explained that giving chili pruning treatment at the age of 5 and 12 dap before
applying NPK fertilizer (15:15:15) at 1000 kg/ha can produce fruit weight of
148.20 g/plant. Therefore, each combination of fertilization was produced in
different products, and a study of chili cuttings should be conducted with a
fertilization combination of single and compound. Furthermore, this study
aimed to obtain the growth and yield of three hybrid chili cuttings from various
fertilization.

Materials and methods

The study was conducted from July 2019 to November 2019 at the
Screen house, located in Surabaya Village, Sungai Serut Sub-district, Bengkulu
City, 10 meters above sea level. Furthermore, a Factorial Completely
Randomized Design (CRD) was conducted. The first factor is three varieties of
hybrid chili: V1 = cuttings UNIB C H13; V2= UNIB C H73 cuttings; V3=
UNIB C H65 cuttings. The second factor is the inorganic fertilizer application
PO = manure (control); P1 = Urea (250 Kg/ha) + TSP (500 Kg/ha) + KCI (400
Kg/ha) (Raziliano et al., 2015); P2 = NPK (16:16:16) 1,214,6 Kg/ha; P3 = NPK
(16:16:16) 607.3 Kg/ha + Urea 125 Kg/ha + TSP 250 Kg/ha + KCI 200 Kg/ha.
From the factors, 12 treatments were obtained, and each was repeated 5 times
to obtain 60 experimental units. Each experimental unit consisted of 2 plants to
obtain 120 plants.

Preparation begins with the mother tree care that will be used for cuttings
propagation. The tree was obtained from three varieties of hybrid chili plants
that were £six months old and had been harvested six times. The treatments
include controlling pests and diseases, watering, removing dead twigs, and
applying organic fertilizer. Furthermore, the cuttings were taken from three
varieties of parent trees, with the criteria of having 3 or more buds. Then, they
were treated with Growth Regulators (GR) (Romeida et al., 2020), and the
media used consisted of a mixture of soil, husk charcoal, and manure (1:1:1). It
is placed in polybags measuring 15 cm x 20 cm. Furthermore, cuttings are
placed in the middle of the media, and given a single lid, to reduce evaporation.
They are placed in the screen house, and cuttings that were 21 days old were
transferred to treatment media (polybag 40x 50 cm).

Harvesting was conducted when the hybrid chilies turned red, and the
variables observed were the number of live cuttings (%), plant height (cm),
plant canopy area, stem diameter (mm), harvest age, fruit weight per plant,
number of fruits per plant, fruit diameter, fruit length, root length. The results
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of observations were conducted through variance analysis of F test at a level of
5%, then analyzed with DMRT.

Results

This study used planting material from three varieties of UNIB chili
cuttings obtained from branches or young shoots (Figure 1). At the age of one
week, they show growing signs in the form of young leaves and immediately
begin to flower. The advantage of cuttings propagation was a growth
percentage of 91%.

(4) () (6)
Figure 1. Preparation of chili cuttings: (1) mother tree, (2) cutting material, (3)
cutting material that has been planted and covered, (4) cuttings ready to be

moved, (5) cuttings starting to bear fruit, and (6) chili cuttings start to ripen
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Chili plants propagated by cuttings have fibrous roots but do not have a
taproot (Figure 2).

(b)
Figure 2. Root view: (a) chili plant root propagated from seeds and (b) chili
plant root propagated by cuttings

The analysis results showed that there was no interaction between the
hybrid chilies from cuttings and a fertilizers combination. Meanwhile, the
fertilizers combination showed no significant difference in all variables. Hybrid
varieties from cuttings showed significant differences in all variables, except
the number of fruits per plant (Table 1).

Table 1. The yield of growth and three chili varieties from cuttings with
fertilization application

F-count

KK%
Variable F \ FxV
Harvest Plant Height 0,60 ns 14,69 * 1,91 ns 26,54
Stem Diameter 1,36 ns 8,76 * 1,72 ns 26,14
Canopy Area 0,59 ns 395,07 * 0,65 ns 13,8
Harvest Time 0,79 ns 3,56 * 0,91 ns 18,63
Fruit Weight/Plant 0,12 ns 423,36 * 1,01 ns 9,96
Number of Fruits/Plant 0,32 ns 0,14 ns 0,27 ns 23,61
One Fruit Weight 2,00 ns 96,56 * 1,07 ns 20,97
Fruit Length 1,21 ns 235,23 * 1,19 ns 14,23
Fruit Diameter 1,15 ns 10,68 * 1,08 ns 8,25

Information: ns = insignificant influence, * = significant influence, data are analyzed using 5%
Anava. P= Fertilizer, V= Variety, dap= days after planting.
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Three UNIB chili varieties propagated by cuttings gave significant
differences in the variables of harvested plant height, final plant height, stem
diameter, canopy area, harvest time, fruit weight/plant, one fruit weight, fruit
length, fruit diameter. Average data on growth observations of three hybrid
chili varieties are shown in Table 2.

Table 2. Average data on growth observations of three hybrid chili varieties

Variable UNIB CH13 UNIB CH73 UNIB CH65
Harvest Plant Height (cm) 63,56 a 49,43 b 40,47 ¢
Stem Diameter (cm) 0,56 a 0,47 b 0,40 b
Canopy Area (cm?) 3093,37 a 1513,82 b 908,49 ¢

Information: Numbers followed by the same letter in the same row have an insignificant effect at 5%
DMRT test

dUNIB hybrid chili propagated by cuttings had an average height from
40.47 cm — 63.56 cm. The CH13 variety was the highest, and it was
significantly different from the other two varieties. The stem diameter of UNIB
CH13 (0.56 cm) was the largest, and significantly different from UNIB CH73
(0.47 cm) and UNIB CH65 (0.40 cm). UNIB CH13 had the widest canopy
area, followed by UNIB CH73 and UNIB CHG65 (Table 2).

UNIB hybrid chili propagated by cuttings had a harvest time average of
64.4 to 75.4 dap. UNIB CHG65 (64.4 dap) gave the fastest harvest time, followed
by UNIB CH73 (70.7 dap) and UNIB CH13 (75.4 dap).

The average fruit weight of UNIB hybrid chili cuttings was 21.21 to
59.50 grams, and the three varieties were significantly different weights.
Furthermore, the UNIB CH73 was the highest fruit weight with an average of
59.50 grams, followed by the UNIB CH13 (47.10 grams) and the UNIB CH65
(21.21 grams).

The weight of the fruit was 1.49 - 4.23 grams, where UNIB CH73 was
the heaviest (Table 3), followed by the UNIB CH73, and the UNIB CH65.
Furthermore, UNIB hybrid chili propagated by cuttings had a different weight.

The fruit length of UNIB hybrid chili propagated by cuttings was 4.25 —
12.54 cm. Meanwhile, UNIB CH65 (4.25 cm) was shorter than UNIB CH73
(12.42 cm) and CH13 (12.54) (Table 3).
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Table 3. The average data observation of yield components and three hybrid
chili varieties

Variable UNIB CH13 UNIB CH73 UNIB CH65
Harvest Time (dap) 75,4 a 70,7 ab 64,4 b
Harvest Time (g) 47,10b 59,50 a 21,21 ¢

One Fruit Weight (g) 3,37h 4,23 a 1,49¢

Fruit Length (cm) 12,54 a 12,42 a 425b
Number of fruit/plant 14,45 a 14,82 a 15,02 a

Fruit Diameter (mm) 7,36 b 8,29 a 8,00 a

Information: Numbers followed by the same letter in the same row have an insignificant effect
on the 5% DMRT test

The number of fruit/plant was 14.45 — 15.02, and the highest was UNIB
CHG65 (15.02), followed by UNIB CH73 (14.82), and UNIB CH13 (14.45).
The diameter of chili fruit was 7.36 - 8.29 mm, where the UNIB CH73 (8.29
mm) was the largest, followed by UNIB CH65 (8.00 mm) and UNIB CH13
(7.36 mm). The results showed no effect of the inorganic fertilizers on all
observation variables (Table 4).

Table 4. Average growth and yield observations of chili cuttings with
combination fertilization

Variable Pl P2 P3
Harvest Plant Height (cm) 55,03 49,85 48,8
Stem Diameter (cm) 0,528 0,482 0,435
Canopy Area (cm?) 1863,51 1796,76 1897,66
Harvest Time (dap) 71,06 71,53 72,33
Fruit Weight/Plant (g) 43,06 42,74 42,46
Number of Fruits/Plant 14,93 15,03 14
One Fruit Weight (g) 2,98 2,96 3,36
Fruit Length (cm) 9,58 9,54 10,33
Fruit Diameter (mm) 7,93 8,07 7,88

Information: The numbers in the same row have an insignificant effect on the 5% DMRT test.

Discussion

As result, Chili plants propagated by cuttings had fibrous roots but do not
had a taproot. The roots appeared in about 1-4 places, and according to Faizin
(2016), the type of cutting material and carbohydrate content affected the root
formation process and growth. Hasanah and Setiari (2007) stated that the large
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number of roots that affected the area of water absorption and nutrients.

UNIB hybrid chili propagated by cuttings had an average height from
40.47 cm — 63.56 cm. The CH13 variety was the highest, and isignificantly
different from the other two varieties. Based on the description, the height was
62.65 cm-103.75 cm (PVTPP Agriculture General Secretary, 2019). However,
the height of the CH13 propagated by cuttings was lower than by seeds.
According to Wasonowati et al. (2018), Ppants propagated by cuttings and
seeds grew sideways and upward respectively.

The stem diameter of UNIB CH13 (0.56 cm) showed the largest, and it
was significantly different from UNIB CH73 (0.47 cm) and UNIB CH65 (0.40
cm). According to Suntoyo et al. (2015), large stem diameter can support plant
growth and yield. Furthermore, the plants support the fruit and the average stem
diameter propagated by cuttings was smaller than by seeds. According to
Maryono et al. (2019), the stem diameter of the UNIB CH73 is 0.626 cm, and it
was smaller due to the fast generative phase since the stem diameter growth
was divided by the flowers and fruit development.

UNIB CH13 gave the widest canopy area, followed by UNIB CH73
and UNIB CH65. A wide canopy area had a positive correlation with yield, and
such plants are expected to produce a large number of fruit-growing places
(Desita et al., 2015). The canopy area of plants propagated by cuttings was
wider than by seeds. Furthermore, chili plants' growth propagated by cuttings
was more directed to the side.

Hybrid chili propagated by cuttings gave a harvest time average of 64.4 to
75.4 dap. The harvest time of UNIB CH65 propagated by cuttings was faster
than by seeds, and the study results similar to Maryono et al. (2019) who
showed that the harvest time of the UNIB CH65 variety propagated by seeds
was 83.6 dap. For the UNIB CH73 variety, the flowering age was 70.7 dap, and
in a study conducted by Ganefianti et al. (2017), it was 71.2 dap. Furthermore,
the cuttings of UNIB CH13 had a flowering age of 75.4 dap and 61-81 dap.
Generally, chili plants propagated by cuttings had a faster harvest time than
seeds. Prastowo et al. (2006) explained that plants propagated by vegetative
(cuttings) had early fruit maturity.

The average fruit weight of UNIB hybrid chili cuttings was 21.21 to
59.50 grams, and the three varieties had significantly different weights.
According to Haice et al. (2013), the fruit weight is influenced by plant
genotype factors. The study of Maryono et al. (2019) showed that the same
variety propagated by seeds resulted in a fruit weight average of 84.39-201.91
grams, where the highest and lowest were UNIB CH73 and UNIB CH65. When
compared with plants propagated by seeds, the fruit weight propagated by
cuttings was still low even with a faster harvest. UNIB hybrid chili propagated
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by cuttings had a different weight. According to Fitriani et al. (2013), the
difference in the fruit weight is influenced by genetic factors of each variety.
The UNIB CH73 was the heaviest with 4.23 grams, and the variety description
of the fruit weight average was 2.79 - 8.57 grams. The UNIB CH65 propagated
by cuttings had a fruit length of 4.25 cm, and in a study conducted by Maryono
et al. (2019), a fruit length of 6.68 cm was obtained. Rahmayanti (2019)
explained that the UNIB CHG65 had a fruit length of 4.92 cm.

The number of fruit/plant was 14.45 — 15.02, and the highest was UNIB
CH®65 (15.02), followed by UNIB CH73 (14.82), and UNIB CH13 (14.45). The
number of fruits per plant in UNIB CH65 was lower than the varieties
description of 153.67-163.75. According to Ganefianti et al. (2006), the number
can affect the fruit weight since the number of fruits produced that depended on
the height. Furthermore, the number is influenced by the nutrients absorbed by
the plant. According to Sumarni and Muharam (2005), the availability of
sufficient and balanced nutrients can produce high chili production and good
quality. In this study, each hybrid chili variety propagated by cuttings produced
the same number of fruits.

The diameter of chili fruit was 7.36 - 8.29 mm, where the UNIB CH73
(8.29 mm) was the largest, followed by UNIB CH65 (8.00 mm), and UNIB
CH13 (7.36 mm). In addition, the UNIB CH13 had a larger fruit diameter than
the variety description ranging from 4.95 - 6.44 mm (PVTPP Agriculture
General Secretary, 2019). Similarly, the variety in the study of Maryono et al.
(2019) showed a diameter of 5.14 mm. The larger diameter was fewer fruits
which are produced to maximize its diameter. According to Bagunda et al.
(2020), the number of fruits affect the diameter, and it was evident in
watermelons of one fruit per plant having a diameter of 28 cm. The diameter
was larger than three fruits per plant, which was only 23 cm.

These three fertilizer treatments resulted in the same growth and yield.
Therefore, easier and cheaper fertilizers can be chosen by farmers. It is viewed
from the fertilizer price, Urea and TSP =Rp. 5,000.00/kg while for KCI £=Rp.
6,000.00/kg and NPK (16:16:16) =Rp. 9.000,00/kg (Panca, 2019) . The price
should be paid per hectare which required for a single fertilizer as Urea 250 kg
= Rp. 1,250,000.00; TSP 500 kg = IDR 2,500,000.00; KCI 400 kg = IDR
2,400,000.00, total IDR 6,1500,000.00. Meanwhile, the price of compound
fertilizer is NPK (16:16:16) 1,214,6 kg = IDR 10,931,400.00. Therefore, the
single fertilizer is cheaper which based on the price calculation.

It concluded that three hybrid chili varieties propagated by cuttings
showed fast flowering and harvesting with many fibrous roots and larger
diameters than those propagated by seeds.The varieties propagated by cuttings
produced fruit weights per plant ranging from 21.21- 59.50 grams, where the
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heaviest was UNIB CH75 of 59.50 g. Furthermore, the yield was still lower
than chilies propagated by seeds.
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