—

URBAN DEVELOPMENT
ND INFRASTRUCTURE

Wayan suparta, PhD
Editor




Chapter 23

Chapter 24

Chapter 25

Chapter 26

Chapter 27

Chapter 28

Contents

The Influence of Financial Decision and Corporate
Social Responsibility on Value of the Firm: Evidence
from Manufacturing Companies in Indonesia

I Gede Adiputra, Nyoman Suprastha and Kevin Andreas

The Effect of Environmental Accounting and Fundamental Factors
on Company Value
Irma P. Sofia and Sila Ninin W.

1 rban Architecture and Green Technology

Atrium Design as Noise Control in Buildings
Santi Widiastuti and Jennie Kusumaningrum

IoT (Internet of Things) for Participatory Planning
and Sustainable Urban Planning
S. Hariyani, E. B. Kurniawan, F. Usman and F. Shoimah

Amphibious Architecture: An Alternative Floodproof Design
for Urban Flood Mitigation in Palembang, Indonesia

Harrini Mutiara Hapsari Wahyu, Rizka Drastiani and

Sri Lilianti Komariah

Agricultural Technology and Cultivation

The Effect of Stem Cutting Type and Plastic-Covered
on Bougainvillea Growth in Green Open Space
Heti Herastuti and E. K. Siwi Hardiastuti

Propagation of Arrowroot Plants In Vitro for the Agroforestry
Environment Development
Endah Wahyurini and Susilowati

Potential of Kirinyuh (Chromolaena odorata) and Cow Manure
to Increase the Nitrogen Uptake of Tomatoes (Lycopersicum
esculentum L.) on Sandy Beach Soil

Lelanti Peniwiratri and Dyah Arbiwati

Optimum NPK Uptake of Paddy Soil By Applying Legume Residue
and Combining Organic-Inorganic Fertilizer
Oktavia S. Padmini

The Role of Guano Phosphate in Improving the Quality
of Compost from Household and Mushroom Media Waste
in Supporting the Zero Waste Concept

Tuti Setyaningrum and Dyah Arbiwati

X

207

217

231
233

247

259

269

271

281

289

299

307




Development and Lifestyle * ISBN: 978-1-53618-560-7
Wayan Suparta © 2020 Nova Science Publishers, Inc.

THE EFFECT OF STEM CUTTING TYPE
AND PLASTIC-COVERED ON BOUGAINVILLEA
GROWTH IN GREEN OPEN SPACE

Heti Herastuti"" and E. K. Siwi Hardiastuti’
Agriculture Faculty, UPN “Veteran” Yogyakarta,
Daerah Istimewa, Yogyakarta, Indonesia

ABSTRACT

The research aims to determine the effect of stem cutting type and plastic-covered on
bougainvillea growth in the green open space. Data were obtained from the experimental
garden of the Agriculture Faculty, UPN "Veteran" Yogyakarta, between October to
December 2019, using a Completely Randomized Design with the factorial arrangement.
Furthermore, the stem cutting type consisting of the terminal, middle, and basal, was
considered the first factor, while the use plastic-covered on cutting consisting of without
and with covering was considered the second. The result showed there is no interaction
between the stem cutting type and the plastic-covered in the growth of bougainvillea stem
cutting. The basal stem cutting produced better result on the number of days to sprout
(14,50 days), length of the longest shoot (9,67cm), root number (6,42), length of the
longest root (9,83cm) than the middle and terminal cutting. While the cutting with
plastic-covered produced the best result within the number of days to sprout (13,22 days),
shoot number (7,33), length of the longest shoot (8,69cm), root number (5.83) and length
of the longest root (9,00cm).

Keywords: bougainvillea, cutting type, plastic-covered

INTRODUCTION

Green open space is needed in cities due to the population increase of people relocating
to urban areas. Therefore, it is important to conduct layout and planning for proper utilization

" Corresponding Author’s Email: heti_astuti@yahoo.co.id.
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of lands with the maintained environmental balance. One of the most important areas that are
important in regional planning is the green open space. Rachmansyah [1] stated that green
open space can provide oxygen and absorb carbon dioxide and other air pollutants. The plants
in 1 ha of green space require 900kg of CO2 to conduct photosynthesis for 12h, and at the
same time, they will produce 600kg O2. According to Paramita & Suparta [2], stated that
without green open space, the microclimate in the city village could be affected. Not available
green open space as a source of oxygen causes the air exchange less good and less perfect.

According to Law Number 26 of 2007 concerning Spatial Planning, Green Open Space is
an elongated area, lane, or cluster that is used to grow natural and artificial plants. It is
dominated by vegetation such as trees, bushes, grasses, and many ornamental flower plants
such as the colorful bougainvillea, which grows best in full sun. This plant needs high light
intensity for good flowering and does best at 10 to 2500 feet above ground level by
Kobayashi [3].

According to Nurhikmah [4], Bougainvillea leaves have the ability to absorb timbale
metal emitted from the vehicle in response to the exposure time and also used as bio-
accumulator of timbale metal in the air. This is in accordance with the research conducted by
Nitesh [5], which stated that this plant has the ability to absorb and deposit dust consistently,
during the dry season. Therefore, they are recommended as a city garden element because
they are tolerant of pollutants. Furthermore, it also acts as a stabilizer and environmental
preserver of pollution due to various human activities.

Bougainvillea belongs to the Nyctaginaceae family, and it is propagated by cuttings,
layering, as well as budding. Macdonald [6] stated that the vegetative propagation by stem
cuttings has the ability to produce a large number of young plants from a single parent plant.
Therefore, it is a useful technique in the conservation of endangered plants and the rapid
propagation of new cultivars. Several factors tend to affect the rooting potential of stem
cuttings, which include species, specific cultivar needs, the source, position, type of cutting,
juvenility and condition of the stock plant, leaf removal, etiolation, girdling, and cutting by
Hartmann [7].

According to Rochiman & Harjadi [8], the cuttings’ growth is influenced by internal
factors, which include the material type, age, plant growth regulator, and carbohydrate
content. The varying types of cutting material cause variations in rooted ability. Amri [9]
stated that the basal cutting has a better root than the terminal and middle cutting on
Dalbergia melanoxylon, due to plant nutrient content such as carbohydrates, proteins, lipids.
nitrogen, enzymes, hormones, and rooting cofactor. Furthermore, Lesmana [10] stated that the
basal cutting produces the best respond on root number, root length, and root dry weight.

The external factors are the growing media environment, humidity, temperature, light.
and implementation. According to Hartmann [7], higher temperature and relative humidity
tend to stimulate root growth. Furthermore, covered is conducted by manipulating the
microenvironment, using plastic, which stabilizes temperature and relative humidity. While
Yusmaini & Suharsi [11] stated that cutting with plastic-covered produced the best result on
shoot length of Stevia rebaudiana Bertoni M. This is in line with research which stated that
cutting with covered produced the best result on leaf area of Mussaenda frondosa. The
objective of this study, therefore, is to assess the effect of stem cuttings type and plastic-
covered on the growth of Bougainvillea plants under shading net, ultimately to make an
efficient, rapid, cheap, and simple protocol for its propagation.
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METHODS

This research was conducted in the experimental garden, Faculty of Agriculture, UPN
"Veteran” Yogyakarta on latitude -7.740311 and longitude 110.441003, altitude 191m above
the sea level, between October and December 2019. The maximum and minimum mean daily
temperatures of the area ranged between 26,5°C and 31,6°C, while its monthly maximum and
minimum relative humidity was 92% and 68%, respectively. In this experiment, the
Bougainvillea spectabilis stem cuttings consisted of three different material in the terminal,
middle, and basal, of 20 cm in length were obtained from healthy parent stock early in the
morning (to ensure the plant is fully turgid) with a sharp thin-bladed pocket knife.
Furthermore, smooth and slanting cuts were administered at the stalk and lower ends below
the node, respectively, and prepared by removing the entire leaf. The process of bougainvillea
cutting treatment is illustrated in Figure 1.

A Completely Randomized Design involving the application of two factors, including (1)
stem cuttings types, which consists of terminal, middle, and basal. (2) plastic-covered,
including planting of stem cutting in polybag without plastic-covered and planting of stem
cutting in plastic glass with plastic-covered, were utilized.

r A r b
Keep the humidity of
Make the nursery with growing media, after 2
bomboo and covered with weeks shoot will sproute
shading net and the root will growth
after 3 months
1 S :
N i
Prepare the growing media Planting the stem cutting m
(sotl+compost) and the polybag without plastic-
matenial of cutting covered and the stem
(terminal, middle, and cutting in plastic glass with
basal) plastic-covered
1 : :
1
Fill in the growing media to : ;
perforated polythene bags E‘:;tak all %ﬁ?%ﬁ;gﬁ
of 10 x 15 cm and plastic kg e et
E: 2000 ppm for 60 munute
glass
\ w,

Figure 1. Process of bougainvillea cutting treatment.

Different parameters of Bougainvillea cuttings were evaluated 90 days after planting in
the rooting medium. The parameters were the number of days to sprout, shoot number, length
of the longest shoot (cm), leaf number, length of longest root (cm), and root number.
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Furthermore, the observed data were analyzed using the Analysis of Varian (ANOVA) at a
significance level of 5%, and if there were a significant effect continued by and DMRT
(Duncan Multiple Range Test), at 5% significant levels.

RESULT AND DISCUSSION

The analysis of variance revealed a significant effect of stem cuttings types and using
plastic-covered on planting of stem cutting. There was no interaction between stem cutting
types and using plastic-covered in bougainvillea growth. Figure 2 shows significant
differences in number of days to sprout, shoot number, and length of the longest shoot. The
basal cutting comparably provided the faster in terms of the number of days to sprout as it is
generally considered to contain higher amounts of reserved carbohydrates than middle and
terminal cutting.

Furthermore, carbohydrates were used by cutting material for faster sprouting. This is in
line Hidayanto [12], which stated carbohydrate content that is in the cutting material is main
factor within shoot primodial growth.

The middle and basal cutting produce better shoot number than the terminal, whereas
basal produced the longest shoot. This is due to the use of the nutrient reserves in the stem
cuttings as an energy source for the formation of shoots, which optimizes growth. The basal
cutting provides different responses than other treatments, which was influenced by varying
nutrient reserve content such us nitrogen and carbohydrate. The supply of low C/N ratio
(carbohydrates and nitrogen) tends to assist the process of more shoot forming.

Figure 3 shows the picture of terminal, middle and basal cutting treatment. The results
indicated that the basal stem cutting produced the greatest values in terms of root length (cm)
and number of roots per cutting.

Bt
s
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Number of daysto Shoot numbe Length of the longest
sprout (day) shoot

@ Termmal =0Middle  Baeal

Figure 2. Graph of number of days to sprout, shoot number and length of the longest shoot of
bougainvillea as influenced by stem cutting type.
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¥ gure 3. The stem cutting type of terminal, middle, and basal.

The Figure 4 illustrates the presence of significant differences in terms of leaf number,
ot number, and length of the longest root of bougenvillea. Furthermore, the basal cutting
“+hibited the best outcome in contrast with middle and terminal cutting. The basal cutting

no significant with middle cutting on leat number because they contained more reserved
“arbohydrates than the terminal. The basal cuttings significantly recorded the highest values
Sor all parameters studied and produced an ideal rooting percentage, the number of root per
ing, and length of the longest root. While the poorest was the terminal cutting [13].

The basal and middle cuttings have food reserves that contain enough substances for the
th process and leaf formation. Epidermal tissue is used by plants for leaf formation.
rding to Lesmana [10], the material content of cuttings in most food, use nitrogen to
ine the growth of roots and leaves. Furthermore, the root number of cutting stem
ed the best result on the basal than the middle and terminal. According to Eed [13], the
cutting showed the best result on rooting percentage, number of roots per cutting and
length.
Kumar [14] stated the hardwood cuttings produced the most root number and the longest
ssots compared to semi-hardwood and softwood cuttings. This is in line with Singh [15],
+hich stated the hardwood cuttings showed better growth than softwood and semi hardwood
gmitings.

Generally, the basal of stem has became hardwood so then it can be used for vegetative
sropagation. Overall, the basal cuttings have higher food reserves compared to middle and
=-minal cutting, and they are also related due to the presence of meristem tissue in the stem,
hich allows air changes and food substances available to the stem. The carbohydrate content
snd nitrogen are depended on growth and amount of nitrogen, respectively [16].

The basal cutting produced the best result in accordance with the length of the longest
~sot compared to the middle and terminal, due to-its high carbohydrate content. This is in line
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with the research conducted by Supriyanto & Prakasa [17], which stated that the ability to
form roots in the plant is influenced by its carbohydrate content as well as the hormonal
balance in the cutting material.

50
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Figure 4. Graph of leaf number, root number and length of the longest root of bougainvillea as
influenced by stem cutting type.

Figure 5 illustrates that cutting with plastic-covered was faster to sprout than without
plastic-covered. The stem cutting with plastic-covered produced the best result on the number
of days to sprout compared to others. The cutting with plastic-covered is carried out as a way
to manipulate microenvironment, while cutting without plastic-covered, can't adapt under
direct sunlight. According to Hartmann [7], the higher the temperature and relative humidity,
the greater the stimulated sprouts.

20
15

10

L9

Number of daysto Shootnmumber  Length of the longest
sprout (day) shoot

® Without plasticcovered = with plastic-covered

Figure 5. Graph of number of days to sprout, shoot number and length of the longest shoot of
bougainvillea as influenced by plastic-covered.
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The stem cutting with plastic-covered produces the best shoot number and longest shoot.
It also provides ideal conditions for cuttings to grow and provide a higher chance of survival.
According to Yusmaini & Suharsi [11], cutting with plastic-covered produces the best
average length of the longest shoot than cutting without plastic-covered. Covering with
plastic has been able to create optimum condition for cutting. The average temperature in this
research is 26°C with 90% humidity, whereas without plastic is 28°C with 66 - 70%
humidity.

Figure 6 illustrates that the use of plastic-covered provided no significant effect on leaf
number, however, after 3 weeks, it is opened, and the leaf has the ability to grow optimally.
Ultimately, leaves have the ability to photosynthesis so that it will increase the number. The
cutting with plastic-covered produced the best result on root number and length of longest
root which is a way used to maintain relative humidity during propagation, which is needed in
the 2-3 weeks, with higher relative humidity (80 - 90%). Furthermore, Pierik [18] stated that
plastic-covered tend to increase the relative humidity of the air to achieve an ideal state, and it
is conducive for cuttings to keep growing and not dry.

40 3367 3467

30

20

10 gaqq 642 g B ]
Leaf number Foot number Length of the longest

root {cm)

® Without plastc-covered with plashic-covered

Figure 6. Graph of leaf number, root number and length of the longest root of bougainvillea as
influenced by plastic-covered.

According to Rochiman & Harjadi [8], the optimal temperature for root formation in
plant types is 26°C, with a humidity of 80 - 90%. This research was supported by Hartmann
[7], which stated that 15 - 26°C temperatures is ideal for the formation of shoots and roots in
cuttings. Root formation in cuttings involves the process of cell differentiation in areas
bordering the cuttings surface, subsequently cells become meristematic. The cells divide and
extend through the cortex and epidermis, thereafter it becomes to primordial roots. In these
conditions, more root can be produced on cuttings with plastic-covered.

CONCLUSION

Based on the results and discussion, the following conclusion was made, there is no
interaction between the stem cutting types and using plastic-covered in growth of
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bougainvillea stem cuttings. The basal stem cutting produced better result on all parameters
than the middle and terminal cutting. The cutting with plastic-covered produced the best
result on the number of days to sprout, shoot numbers, length of the longest shoot, root
numbers and length.of the longest root
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