THE EFFECT OF Indole-3-Butyric AC ID (IBA) CONCENTRATION AND
CUTTING LENGTH ON THE PROPAGATION AND GROWTH OF
GRAPE (Vitis vinifera L.)

THESIS

By

KEZIA WINONA HASUGIAN

BACHELOR PROGRAM OF AGROECOTECHNOLOGY
FACULTY OF ANIMAL AND AGRICULTURAL SCIENCES
UNIVERSITAS DIPONEGORO
SEMARANG
2025



THE EFFECT OF Indole-3-Butyric AC ID (IBA) CONCENTRATION AND
CUTTING LENGTH ON THE PROPAGATION AND GROWTH OF GRAPE
(Vitis vinifera L.)

By

KEZIA WINONA HASUGIAN
NIM: 23020221140117

One of the requirements for obtaining a Bachelor of Agriculture
degree in the Bachelor Program of Agroecotechnology, Faculty of
Animal and Agricultural Sciences, Universitas Diponegoro

BACHELOR PROGRAM OF AGROECOTECHNOLOGY
FACULTY OF ANIMAL AND AGRICULTURAL SCIENCES
UNIVERSITAS DIPONEGORO
SEMARANG
2025

1l



SHEET STATEMENT AUTHENTICITY THESIS

Which marked hand under This :

Name : Kezia Winona Hasugian
Student ID Number 23020221140117
Program Study : Bachelor of Agroecotechnology

With This state as following :

1. Thesis entitled: The Effect of Giving Different Concentrations of Indole-
3-Butyric Acid ( IBA) and Cutting Lengths on Success Propagation And
Growth Plant Wine ( Vitis vinifera L.) and related research are the
author's own work.

2. Every idea and quotation from the work of others in the form of
publications or other forms in this thesis has been acknowledged in
accordance with the standard procedures of the scientific discipline.

3. Writer Also confess that thesis This can produced blessing guidance and
support full from Supervisor that is : Ir. Karno M.Appl.Sc., Ph.D. and
Rosyida, SP, M.Sc.

If at a later date this thesis is found to contain things that indicate that it has been
done fraud academic so writer willing title bachelor Which The author has
obtained it and withdrawn it in accordance with the provisions of the

Agroecotechnology Undergraduate Study Program, Faculty of Animal Husbandry
and Agriculture, Diponegoro University.

Semarang, July
2025 Author,

Kezia Winona Hasugian
Know:

Principal Supervisor Member Mentor

Ir. Karno M.Appl.Sc., Ph.D. Rosyida, SP, M.Sc.

iii



LEMBAR PENGESAHAN SKRIPSI

Judul Skripsi

Nama Mahasiswa
Nomor Induk Mahasiswa
Program Studi/Departemen

Fakultas

PENGARUH PEMBERIAN KONSENTRASI

Indole-3-Butyric Acid (IBA) DAN PANJANG

STEK YANG BERBEDA TERHADAP
KEBERHASILAN PERBANYAKAN DAN
PERTUMBUHAN TANAMAN ANGGUR
(Vitis vinifera L.)

KEZIA WINONA HASUGIAN

23020221140117
S-1 AGROEKOTEKNOLOGI/PERTANIAN

PETERNAKAN DAN PERTANIAN

Telah disidangkan di hadapan Tim Penguji
dan dinyatakan lulus pada tanggal............

Pembimbing Utama

Ir. Kamo M. Appl.Sc., Ph.D.

Kectua Program Studi

Dr. Ir. Eny Fuskhah, M.Si.

Dckan

Prof. Sugiharto, S.Pt., M.Sc., Ph.D.

Pembimbing Anggota

Rosyida, S.P., M.Sc.

Ketua Panitia Ujian Akhir Program

Bagus Herwibawa S.P., M.P.

Ketua Departemen

Ahmad N. Al-Baami, S.Pt., M.P.,, Ph.D.



SUMMARY

KEZIA WINONA HASUGIAN. 23020221140117. 2025. Influence Giving
Concentration Indole-3-Butyric AC ID (IBA) And Long Cuttings Which Different
On the Success of Propagation and Growth of Grape ( Vitis vinifera L.)
(Supervisors: KARNO and ROSYIDA ).

This study aims to determine the effect of different concentrations of /ndole-
3-Butyric Acid (IBA) and cutting stem lengths on the success of propagation and
growth of grape plants ( Vitis vinifera L.). This study was conducted in the
greenhouse of SMK Negeri H. Moenadi Ungaran and the Physiology Laboratory.
And Plant Breeding, Faculty Animal and Agricultural Sciences, Universitas
Diponegoro on December 2, 2024 — March 17, 2025.

The experimental design used was Factorial with 2 factors and 3 test. Factor
First is giving concentration auxin synthetic IBA with 5 level that is control or 0
ppm (Z0) , 100 ppm (Z1) , 150 ppm (Z2) , 200 ppm (Z3) , and 250 ppm (Z4) . The
second factor was the length of the stem cuttings with 3 treatment levels, namely
15 cm (P1), 20 cm (P2), and 25 cm (P3). The design produced 15 combinations.
And 45 unit test with every unit there is 5 stem cuttings This resulted in a total of
225 cuttings. Observed parameters included shoot emergence time, shoot number,
shoot length, leaf number, root number, root length, total chlorophyll, and the
percentage of live cuttings.

The results showed that soaking the cuttings in IBA solution significantly
affected the parameters of the number of shoots, shoot length, number of leaves,
number of roots, root length, and total chlorophyll. The length of the cuttings
significantly affected the parameters of the time of shoot emergence and the
percentage of live cuttings. The interaction between the soaking solution and the
length of the cuttings significantly affected the length of shoots, root length, and
total chlorophyll. The concentration of 200 ppm show best results on all over
Parameters. A stem length of 15 cm indicates the fastest shoot emergence time.
The interaction between a 200 ppm IBA soaking solution and a 20 cm stem length
increased shoot and root length, as well as total chlorophyll in the leaves.

The conclusion of this study is that the IBA concentration of 200 ppm (Z3)
showed the best results in cutting growth. Cuttings with a stem length of 15 cm
(P1) showed the fastest shoot emergence time. Soaking cuttings in a solution with
a concentration of 200 ppm (Z3) with a cutting length of 20 cm (P2) resulted in
the longest average shoot and root length, as well as the highest total chlorophyll.
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CHAPTER1

INTRODUCTION

1.1. Background

Grapes (Vitis vinifera ) are a fruit plant with a variety of colors and
are commonly used to produce fresh grapes, dried grapes, and beverages
such as wine. Grapes are an important horticultural commodity worldwide,
and grape cultivation plays a significant economic role (Wulandari, 2023).
Grapes are quite popular in Indonesia and have the potential for further
development. Grape cultivation in Indonesia is not comparable to market
demand, as evidenced by the import of 101,899 tons of grapes, a deficit in
the fruit trade worth more than IDR 5 trillion (Central Bureau of Statistics,
2022). Grape production in Indonesia is not sufficient to meet domestic
market demand, so efficient grape cultivation methods are needed, one of
which is vegetative propagation through stem cuttings.

Grapes are a plant that can be propagated using the method generative
and vegetative. Method cuttings is Wrong One Vegetative propagation
techniques in plants are commonly used in the production of quality grape
seedlings (Wulandari, 2023). Vegetative propagation is a method of plant
propagation to produce new plants that have certain characteristics. identical

with plant parent between other with method cuttings And graft.



New plants in cutting propagation are produced in a relatively shorter time,
originating from parts of existing plants, without going through... process
conception or formation seed, as well as own characteristic genetically
identical to the parent plant so that the superior characteristics of the parent
plant can be maintained (Sulyo et al. , 2019). Stem cuttings are a vegetative
propagation method used to produce new plants identical to the parent plant
by cutting healthy and mature stems from the parent plant and then growing
them in a planting medium to stimulate the growth of roots and shoots of the
new plant.

The success of grape cutting propagation is greatly influenced by
external factors, one of which is hormones. Auxin is a plant hormone that
plays a role. main as regulator enlargement cell and trigger growth plant
roots. Auxin is a growth regulator that plays a role in the process elongation
cell, hinder shoots lateral, stimulate root growth, and preventing leaf
abscission (Sofwan et al. , 2018). Auxin is added to plant cuttings to
stimulate root cell growth. Administering auxin hormone to plants at the
appropriate concentration will have a positive effect on plant development
(Pramudito et al. , 2018).

IBA ( Indole-3-Butyric Acid ) is a type of synthetic hormone
belonging to the auxin group that is capable of stimulating root growth in
vegetative propagation, including stem cuttings. IBA is considered... more

effective compared to type other due to its stability more



tall. Stability IBA more height compared to type auxin other, This is due to
the minimal transfer of IBA to the base of the cuttings and the conversion of
IBA to TAA (Wiraswati and Badami, 2018). The concentration of IBA at
100 ppm has not shown a significant effect on the growth progress of stem
cuttings. so that need addition concentration IBA on 100 ppm (Oktaviana et
al. ,2022).

Research on grapevine stem cutting propagation has been extensively
conducted, but information on the most effective combination of IBA
concentration and cutting length for successful grapevine propagation and
growth is still limited. This suggests that gaps for further study, this study
aims to determine the effect of providing different concentrations of /ndole-
3-Butyric Acid (IBA) and cutting stem lengths on grape propagation ( Vitis

vinifera L.).

1.2. Objective and Benefits

Objective from study This is:

1. To examine the effect of various concentrations of IBA on the success
of grape stem cuttings ( Vitis vinifera L.).

2. To examine the effect of different stem cutting lengths on the success
of grape stem cuttings ( Vitis vinifera L.).

3. Review influence interaction giving various concentration /ndole-3-
Butyric AC ID (IBA) with long stem cuttings Which different on the

success of grape stem cuttings (Vitis vinifera L.).



1.3.

The benefits for this study are :

Provides information on the effect of administering various
concentrations of Indole-3-Butyric Acid (IBA) on the success of grape
stem cuttings ( Vitis vinifera L.).

Provides information on the effect of different stem cutting lengths on
the success of grape stem cuttings ( Vitis vinifera L.).

Give information about influence interaction between Indole-3-Butyric
acid concentration AC ID (IBA) with long stem cuttings Which

different on the success of grape stem cuttings ( Vitis vinifera L.).

Research Hypothesis

Hypothesis study being tested is as following:

The IBA concentration of 200 ppm is optimum and effective for the
success and growth of stem cuttings in grape plants ( Vitis vinifera L.).
Long cuttings 20 cm effective to success And growth stem cuttings in
grape plants (Vitis vinifera L.).

There is an interaction between the concentration of Indole-3-Butyric
Acid (IBA) and different cutting lengths on the success of stem cutting

growth in grape plants ( Vitis vinifera L.).



CHAPTER 11

REVIEW LIBRARY

2.1. Grape Plants (Vitis vinifera L.)

Grape plant (Vitis vinifera L.) is a plant that can grow in the lowlands

and belongs to the family Vitaceae . Grape plants are classified as follows:

Kingdom : Plantae

Division : Magnoliophyta

Class : Magnoliopsida

Order : Vitals

Family : Vitaceae

Genus : Vitis

Species : Vitis vinifera L. (Linng, 1908).

Grapevines can thrive with adequate light intensity and optimal
temperatures. Grapevines require a temperature range of 25°C to 32°C for
grafting. Temperatures below 25°C or above 32°C slow callus formation
and can kill cells in the graft, even with adequate sunlight (Ramadhan,
2022).

Grape plant ( Vitis vinifera L.) is a horticultural commodity that is
popular among some Indonesians. The demand for grapes is increasing.

Which tall No accompanied with amount production wine Which


https://id.wikipedia.org/wiki/Vitaceae

produced, Wine on year 2018 experience decline production by 8% from
year 2017, on year 2019 experienced an increase as big as 15% from 2018,
and in 2020 production decreased again by 14% from 2019 and production
in 2021 increased by 6% from the previous year (BPS, 2021).

The choice of grape variety can affect the growth of cuttings. Grape
varieties have different genetic potentials in responding to their growing
environment (Oktaviana et al., 2022). Variety Which used that is varieties
Red Master, because it has the desired characteristics of high productivity,
high adaptability to extreme weather, disease resistance, and good fruit
quality. The Red Master grape variety is one of the best grape varieties. One
type wine with productivity tall. Characteristics Red Master is the fruit
colored red purplish which shaped oval And skin thick, and tends to taste
sweet.

Grape plants, apart from being rich in nutrients, are able to cleanse
toxins from the liver, help improve kidney function, blood cell formation,
are antiviral and anti-cancer, and are able to prevent damage. tooth. Wine
own characteristic language so that can neutralize blood that is too acidic and

has a detrimental effect on the body (Utami et a/ ., 2016).

2.2. Cuttings Stem Plant Wine ( Vitis vinifera L.)

Grape production can be increased by plant propagation techniques.

Wrong One technique propagation plant wine Which can



applied is cuttings (Oktaviana et al., 2022). Cuttings are a method of
propagating propagation vegetative with use part from Plants such as twigs,
stems, and shoots. Cuttings are an alternative method of vegetative seedling
propagation because they use plant material from vegetative organs in the
form of pieces of stems, branches, and twigs (Renvilia et al., 2016). The
advantages of plant propagation through cuttings are that the plants have the
same characteristics as the parent plant, are inexpensive, and can be done
quickly. The advantages of propagation through cuttings are that the
characteristics similar with parent, cost more cheap, more fast, simple And the
time required is relatively short (Mulyani, 2015)

The origin of the planting material in stem cuttings significantly
influences plant growth. Stem cuttings from the base are more commonly
used for propagation due to their highest success rate (Luta, 2023). Stem
cuttings also have a rapid shoot emergence rate. part base can experience
growth more fast (Wiraswati and Badami, 2019). The base of the stem or
branch has better growth hormones, so the roots and shoots emerge more
quickly compared to other cuttings from which planting material originates
(Mulyani, 2015). The highest carbohydrate content is found in the stem
stem. Using the base of the stem can speed up the rooting initiation process
to a greater extent than the middle and shoots (Fancora et al., 2017).

Parameter grow cuttings is with appear shoots Which signifies success

cuttings. Success cuttings can known in a way direct with



observing the emergence of shoots that develop into new plants and roots
(Panjaitan et al., 2014). The success of cuttings can also be seen from the
time shoots appear, the number of shoots, the length of shoots, and the
length of roots. The growth parameters of cutting stems can be determined
from the time the shoots break, the number of shoots, and the length of

roots. shoots which grow, long shoots and long root (Octaviana et et al.,

2022).

The length of the stem cutting plays a role in determining the success
of vegetative plant propagation. The food or carbohydrate reserves in the
stem cutting are influenced by the length; the longer the stem, the more
carbohydrates it contains. This supports the formation of roots and shoots,
thus increasing the success of grape cuttings. (Tasnudin And Kadekoh,
2021). Long stem cuttings usually The optimum length of grape cuttings was
found to be 20 cm, showing a significant effect on the growth rate, shoot

emergence rate, and shoot and root length.

2.3. Indole-3-Butyric AC ID (IBA)

Indole-3-Butyric Acid or IBA is a synthetic auxin hormone. Which
play a role in speed up growth root. Auxin able to increase the percentage of
root formation, accelerate root initiation, increase the number and quality of
roots (Simanjuntak, 2021). The IBA hormone has mobility Which Enough

low And still on place his gift



so that No hinder growth and development shoots (Sylviana
etetal., 2019).

IBA is more effective than NAA and IAA, because IBA is more stable
to use in tuning. IBA more stable to oxidase and light, and its chemical
properties and mobility within the plant are more stable, as well as its long-
lasting effects. These properties of IBA make its use more successful. IBA
remains near the given place and does not spread to other parts of the cutting
so it does not affect the growth of other parts. (Zasari, 2015). IBA is the best
auxin commonly used, because it is non-toxic to plants at high
concentrations and is effective in stimulating rooting of several plant species

(Prastyo, 2016).

IBA not only plays a role in root formation but also supports shoot
growth. Administering IBA at the right concentration will improve the
distribution of nutrients and energy from the plant's internal reserves, thus
supporting new shoot growth (Zasari, 2015). Response auxin on plant
influenced by concentration Which given, where too high a concentration is
inhibiting due to competition between molecule auxin For attached on
receptors so that only partially bound and not working optimally (Puspita et
al., 2020).

IBA is generally used in the form of a solution applied to the part of
the plant to be rooted. IBA is dissolved in water. adapt concentration

Which needed in propagation cuttings



Stems. The effectiveness of the IBA solution concentration used affects the
plant's physiological response to root stimulation. Application of auxin to
grapes showed an increase in leaf number, stem diameter, roots, and shoots,
with a success rate reaching 100% (Tarmizi and Barunawati, 2022). The
right concentration is needed to provide optimal results for grape
propagation by stem cuttings. An IBA concentration of 100 ppm has not
shown a significant effect on the growth of grape stem cuttings, so an
additional IBA concentration above 100 ppm is required (Oktaviana et al. ,

2022).
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CHAPTER III

MATERIAL AND METHOD

The research was conducted from December 2024 to March 2025 at
the Greenhouse of H. Moenadi State Vocational School, Ungaran with an
average daily temperature of 29.90 °C and average daily humidity of 75.47
%. Observations were continued at the Plant Physiology and Breeding
Laboratory at the Faculty of Animal and Agricultural Sciences, Universitas

Diponegoro, Semarang, Central Java.

3.1. Material Study

Material Which used on study This consists of on tool And
Materials. The materials used include Red Master grape seeds , water,
planting media, and Indole-3-Butyric Acid (IBA). The tools used include 15
x 15 polybags, shovels, watering cans, pH meters, TDS, thermo-
hygrometers , and gloves. hand, scales with accuracy 0.1 g, ruler with
accuracy of 0.1 cm, cutting scissors, labels, stationery, scissors, and a

camera.

3.2. Method Study

Experimental Design. The research was conducted experimentally
using a 5x3 Factorial Design with a Completely Randomized Design (CRD)
with 3 replications, resulting in 15 combinations and 45 units. test with
every unit there is 5 stem cuttings so that total obtained 225 stem cuttings

served on Attachment 1. Factor First is



giving concentration auxin synthetic IBA with 5 level that is control or 0 ppm

(Z0) , 100 ppm (Z1) , 150 ppm (Z2) , 200 ppm (Z3) , and 250 ppm (Z4) . The

second factor is the length of the stem cuttings with 3 levels of treatment,

namely 15 cm (P1), 20 cm (P2), and 25 cm (P3). The area where the cuttings

were placed was shaded with paranet and watered in the morning and

evening.

Factor 1 Concentration I/ndole-3-Butyric AC ID (IBA) :

Z0 : 0 ppm (Control) Z1
: 50 ppm

72 : 100 ppm

73 : 150 ppm

74 : 200 ppm

Factor 2 Long Stem Cuttings:

P1 :15cm
P2 :20 cm
P3 125 cm

Research Procedures

. The research includes the preparation of tools

and materials, preparation of planting media, preparation of synthetic auxin

solution, soaking cuttings, planting, maintenance, harvesting, and observation.

1)  Preparation of tools and materials

The planting medium consists of a composition of cow manure, soil

and rice husks. as much as 1 : 1 : 1. Comparison composition made with

calculate volume composition fertilizer pen cow, land, husk in a way The

same Lots

12



then mixed as presented in Appendix 15. Polybags are arranged with a
distance between polybags of 15 cm x 15 cm Appendix 15. The planting
medium that has been put into the polybag is watered to maintain its
humidity. The filled polybag is placed in a place that gets enough sunlight
according to the layout of the research.
2)  Tuning Plant

Cuttings are taken in the afternoon to reduce water evaporation.
Cuttings are taken using a sharp knife or pruning shears to avoid damaging
the root growth tissue on the plant stem. Cuttings are 15 cm, 20 cm, and 25
cm long pieces of grapevine stem (Red Master) with at least three buds. The
base of the cutting is cut at a 45° angle to provide a wider surface area for

root growth.

3) Making Solution IBA

The preparation of IBA solution as a treatment was divided into 5
concentrations of IBA, namely 0 ppm (control), 100 ppm, 150 ppm, 200
ppm, and 250 ppm. The preparation of IBA solution was carried out in the
Plant Physiology and Breeding Laboratory presented in Appendix 15. The
initial stage of preparing IBA solution was to make an IBA stock solution
with a concentration of 1000 ppm or 1000 mg/l. The preparation of IBA
stock solution was as much as 1.020 g in 10 ml of 96% alcohol then added
with distilled water until the volume became 1000 ml. The second stage was

to prepare the IBA solution concentration using the dilution formula:

13



V1 x M1 =V2x M2
Information :
V1 : Volume of stock solution to be taken M1 :
Concentration solution stock IBA 3000 ppm
V2: Total soak volume 1000 ml

M2 : Concentration the solution that will made

4) Immersion Material Cuttings

Immersion material cuttings that is stem cuttings as much as '2 part
soaked in receptacle containing solution fungicide Score during 30 minute on
concentration of 1 ml/L, then soaked again in the IBA solution container
using a tray according to the treatment concentration that was made

previously. by soaking for 3 hours is presented in Appendix 15.

5) Planting
Planting, namely the stem cuttings that have been dried are then
planted with depth reach 4 — 6 cm (1/3 part) on media planting in polybags is

presented in Appendix 15.

6) Maintenance

The cuttings are watered every day in the morning and evening and
placed in a suitable place. Which shady. Watering media done every 2 time a
day. If the soil is damp, no watering should be done. Weeds all around plant
cleaned in a way mechanical with sickle or with empty hands pull out And

clean weeds. Symptom attack pest or

14



Diseases seen in plants are controlled using pesticides. Fertilization is

carried out by administering NPK fertilizer at two times. Sunday after plant,

so that growth plant wine Good And Fertilization will then be given every

two weeks, with a dose of fertilizer urea 1.7 g/plant, KCl 1.6 g/plant, And

SP36 2.2 g/plant is presented in Appendix 15.

Parameter Observation. Parameter Which observed in study This that is:

1)

2)

3)

4)

Time to emergence of shoots (DAP), calculated from the emergence
of the first shoots. appear on day after planting. The emergence shoots
marked with the rupture of the bud eyes. Observed daily from 0 HST
to 30 HST.

The number of shoots was calculated from the number of shoots that
emerged in each treatment and replication. Observations were made
when the leaves began to grow and were already visible, and this was
done until the end of the experiment.

study namely 12 MST.

Shoot length (cm), Shoot length was measured from the length of
shoots that grew in each treatment and replication using a meter.
Observations were carried out every week until 12 weeks after
planting.

The number of leaves (strands) was counted weekly until the leaves

fully opened in each treatment and replication. Observations were

made until the end of the study, which was 12 weeks after planting.
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5)

6)

7)

8)

The number of roots is calculated from all the roots that grow in each
treatment And test. Observation done until the end research, namely
12 MST.

Root length (cm) was measured from all roots growing in each
replication of the treatment combination. Measurements were taken
from the base of the stem to the tip of the longest root using a tape
measure at harvest time.

Total chlorophyll content (mg g ' ) was calculated using a
spectrophotometer by grinding 0.25 g of sample, then dissolving it in
10 ml of 80% acetone and stirring until the chlorophyll dissolved. The
extract was filtered using Whatman filter paper, after which it was
placed in a cuvette and its absorbance was measured. with long wave
663 nm And 645 nm. The formula for calculating total chlorophyll can
be calculated using the Hendry and Grime (1993) formula in Khafid et
al . (2021) as follows:

Total chlorophyll (mg g ') =20.2 A645 nm + 8.02 A663

nm Description:

A663 = absorbance on long wave 663 nm A645 =

absorbance at length wave 645 nm

Percentage of live cuttings, living cuttings are marked with fresh
stems, growing shoots and roots. The percentage of live cuttings is:
Live Cuttings = Number of Live Cuttings / Total cuttings planted x

100%
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Data analysis

Model linear which explains every mark influence as following:

Yik =p+Zi+P;+(ZP);+ €x

Information :

Y ik = Value observation consequence influence type treatment i-th
And length of the jth treatment stem in the kth replication

v = Value average middle general

Z; = Influence additives concentration IBA on level

to—1P; = Additive effect of stem length at level j

(ZP) i = Influence interaction between concentration IBA level to — i And

length of the jth level rod

€ ik = Influence of experimental error on the ith IBA concentration factor,

stem length jth on kth test to propagation cuttings grape stems .

Hypothesis statistics Which tested is as following:

Influence factor concentration IBA

HO:Z0=7Z1=722=273=74=0 (No There is influence concentration
IBA on the results of grape stem cuttings)

H1 : Minimum There is One Z ; # 0. (There is influence concentration
IBA on the results of grape stem cuttings)

Influence factor IBA concentration

HO : P1 = P2 = P3 = 0 (There is no effect of the length of the stem
treatment on the results of grape stem cuttings)

H1 : Minimum There is One P j # 0. (There is influence long stem
treatment of grape stem cuttings)

Influence interaction IBA concentration And stem length

HO : Z0P1 = Z0P2 = Z0P3 = Z1P1 .... = 0 (No There is influence
interaction between concentration IBA with long stem treatment to

grape stem cuttings)
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H1 : There is at least one Z ; P j # 0. (There is an interaction effect
between IBA concentration and stem length treatment on grape cutting

results)

Analysis of Variance (ANOVA) at 5% level was used to analyze the
data. results observation There is whether or not influence treatment. Results
analysis variety shows influence Which real, so that test Different Real The

smallest (BNT) level of 5% is used.
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CHAPTER 1V

RESULTS AND DISCUSSION

4.1. Compilation Results Analysis Variety Fingerprint

Based on the analysis of variance on all parameters, several results
were obtained on all parameters with the treatment of the origin of the
planting material and concentration [Indole-3-Butyric AC ID (IBA).
Compilation results analysis the variety can be seen in Table 1.

Table 1. Analysis Parameter Variety Observation

Treatment
Parameter IBA Bar
Observation . Length Interaction (Z x P)
Concentration (P1/P2/P3)
(Z0/Z1/22/23/74)
Time of
Emergence *(b/b/b/a/c) *@B () Mr.
of Shoots
(HST)
smount *(b/be/befalc) M. Mr.
Shoot *P1(g/bede/b/bed/ef)
Length *(d/b/b/a/c) Mr. P2(fg/det/bcde/a/tg)
P3(g/be/cdef/bed/ef)
(cm)
fg?‘(l;’ttmn g Tblabbiab) Mr. M.
Amount Root *(c/b/ab/a/b) Mr. Mr.
Root *P1(defg/cdefg/bedef/b/be)
Length *(c/b/b/a/b) Mr. P2(fg/efg/becde/a/bedefg)
P3(h/bedef/bed/be/g)
(cm)
Total *P1(cde/ef/ab/abc/bed)
Chlorop *(c/bc/ab/a/ab) Mr. P2(f/bcd/bed/a/abe)
hyll P3(def/be/bed/bed/bed)
E?‘rl(i:r?gtage *(bc/abc/ab/a/c) *(chapter) Mr.
Cuttings

Note : *Influential real (F-count>F-table) And Mr. = No influential real (F-count<F- table)



Results study show that treatment concentration IBA has a significant
effect on the time of emergence of shoots, number of shoots, length shoots,
amount leaf, amount root, long root, total chlorophyll. The length of the stem
has a significant effect on the parameters of the time of emergence of shoots
and the percentage of cuttings life. Interaction treatment concentration IBA
And long The stem has a significant effect on shoot length, root length, and

total chlorophyll.

4.2. Time Shoots Appear

The treatment of IBA concentration and stem length had a significant
effect. to parameter tall plant, as well as No there is interaction between the
two treatment. Results time appear shoots on cuttings stem wine for each
treatment is presented in Table 2.

Table 2. Time of Shoot Emergence Due to IBA Concentration and
Cutting Stem Length

Stem Concentration IBA (ppm)

Length(cm) 0 100 150 200 250  Awverage
(HST)

15 900 833 933 633 1167  825°

20 1000 1167 1200 833 1233  10.50°

25 1200 1200 1133 1033 1300  1142°

20

Average 10.33° 10.67° 10.89° 8332 1233°¢

Different superscripts on the mean column or mean row indicate significant differences
(P<0.05)

Application treatment concentration IBA influential real to time of
appearance shoots (Table 2). Concentration IBA 200 ppm show results The
best in growing the fastest shoots. IBA concentration treatments were 0
ppm, 100 ppm, 150 ppm, And 250 ppm different real to parameter time

appear



shoots cuttings stem wine. Treatment long stem cuttings 15 cm show results
best in grow shoots fastest. Long stem cuttings 20 cm and 25 cm show
difference real to parameter time grape stem cutting shoots appear.

The fastest shoot emergence time parameter was shown in the 200
ppm IBA concentration treatment with an average of 8.33 days after
planting (DAP) (Table 2). This is because soaking the grape cuttings in the
IBA hormone solution stimulates cell division in the meristem tissue, which
causes root formation. Good root formation increases the efficiency of
nutrient and nutrient absorption in plants, thereby accelerating shoot growth.
According to Oktaviana et al. (2022), the use of IBA hormone has a
significant impact on the day of bud break in grape stem cuttings, where the
exogenous auxin content stimulates the growth of grape shoots. The
application of exogenous auxin at various concentrations can affect the time
of shoot emergence, which is influenced by the origin of the planting
material used. Sari (2019) explains that the effectiveness of plant growth
regulators depends on the source of the planting material, the concentration
applied, the location of the hormone's action, and the plant's growth phase.

The fastest shoot emergence time parameter was shown in the
treatment of 15 cm stem cutting length with an average of 8.25 days after
planting (Table 2). shoots influenced by existence reserves nutrition Which

stored. Cuttings with long stem 15 cm show time appear shoots Which
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tend more fast compared to with long stem 20 cm And 25 cm, due to the lack
of energy distribution throughout the rod, thus reducing focus on formation
shoots. Matter This in accordance with research by Tasnudin and Kadekoh
(2021) which states that the influence of endogenous auxin and food
reserves is sufficient to stimulate cell division. in grow shoots, so that time
appear shoots between stem treatments are relatively the same.

Immersion stem cuttings in solution concentration IBA Which
appropriate will stimulate growth, while too high a concentration will inhibit
growth due to the synthesis of ethylene which is the opposite of auxin.
Research by Sholeha et al. (2023) shows that auxin endogen And exogenous
influence exchange ion H+ And K+, as well as support synthesis protein as
source energy. Source energy that is formed will stimulate regeneration
process meristem on end the coleoptile becomes a growing point, which

develops into a shoot primordia to form a shoot.

4.3. Number of Shoots

Treatment concentration IBA give influence real, but Stem length had
no significant effect on the number of shoots, and there was no interaction
between the two treatments. The average number of shoots on grape stem

cuttings for each treatment is presented in Table 3.
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Table 3. Number of Shoots Due to IBA Concentration and Cutting

Stem Length
Long ) Concentration IBA (ppm)
Stem (cm) 0 100 150 200 250  Average
(shoot)
15 1.33 1.33 1.00 1.67 1.33 1.33
20 1.33 1.67 1.00 2.33 1.33 1.58
25 1.00 1.33 1.33 2.00 1.00 1.42

Average 122°  1.44% 111 2.00* 1.22°¢

Superscript Which different on line average show difference significant (P<0.05)

Application treatment concentration IBA influential real to number of
shoots (Table 3). IBA concentration of 200 ppm showed significantly
different results. compared to with treatment concentration IBA IBA 0 ppm,
100 ppm, 150 ppm, and 250 ppm in increasing the number of shoots. The
highest number of shoots shown on treatment concentration IBA 200 ppm
with an average of 2.00 shoots (Table 3). This is in accordance with research
by Kaushik and Shukla (2020) which showed that the 200 ppm IBA
treatment produce amount shoots Which more Lots on cuttings stem
Marigold plants were compared with IBA treatments of 100 ppm and 300
ppm. The appropriate IBA concentration will encourage the regeneration of
tissue that is cut due to cutting the stem cutting, resulting in the distribution
of nutrients and energy For form shoots. According to Merchant et al.
(2021), IBA application stimulates meristem activity in the cut wound area
in the propagation method vegetative, so that speed up transportation
carbohydrate and proteins aimed at the formation of shoots and the

development of external shoots.
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The length of the cuttings did not significantly affect the number of
shoots (Table 3). This could be due to nutrient availability, hormonal
activity, and tissue regeneration in the cut area. Amanah et al. (2022) stated
that the number of shoots, which is part of plant growth, is more influenced

by the meristems present in the cuttings used.

4.4. Shoot Length

Treatment concentration IBA give influence real, but stem length does
not have a significant effect on the number of shoots parameter, as well as
there is interaction between the two treatment. Average long shoots on grape
stem cuttings for each treatment is presented in Table 4.

Table 4. Long Shoots Consequence IBA concentration and Length of

24

Stem Cutting
Ié?:ri o Concentration IBA (ppm) Aver

0 100 150 200 250 age
(cm)

(cm)

15 10.07 ¢ 19.47bede 2353 b 27204 15,18 20.07
20 13.10%  15.87 9f 19.40%d  3300° 1328 2034
25 10.10 ¢ 21.50 ¢ 17.20 bedef 2107054 1487 17.47

Average 11.09¢  18.94° 20.04 ° 27.09%  14.44°

Superscript Which different on line average or matrix interactions show significant
difference (P<0.05)
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[llustration 1. Interaction Graph of IBA Concentration Treatment and
Cutting Stem Length on Grape Cutting Shoot Length

Based on Illustration 1 show existence interaction between IBA
concentration treatment and cutting stem length that influence on the
number of shoots of grape stem cuttings. The length of shoots in the 15 cm
stem length treatment continued to increase up to an IBA concentration of
200 ppm, but decreased after the IBA concentration reached 200 ppm.
reached 250 ppm. This indicates that the IBA concentration of 200 ppm is
the optimal point, and any higher concentration will be toxic to the cuttings.
This is in accordance with research by Primary ef al. (2022) Which state that
use hormone Excess IBA will trigger ethylene synthesis which inhibits the
growth of astek.

Treatment with an IBA concentration of 200 ppm with a stem length
of 20 cm experienced improvement compared to with treatment IBA 0, 100,
150, and 250 ppm, but No different real between 0, 150, And 250 ppm.

Treatment
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long stem 20 cm continues to increase until IBA concentration of 200 ppm,
but decreased after reaching 250 ppm. This was due to excessive IBA use,
which caused a decrease at 250 ppm. Research by Shiri et al. (2019) show
that Concentration IBA which exceed limit optimal will trigger toxic effects
due to the formation of ethylene which inhibits shoot growth.

Shoot length in the 25 cm stem length treatment increased on
concentration IBA 100 ppm, decline on concentration 150 ppm, increasing at
200 ppm, and ending with a decrease in concentration 250 ppm.
Improvement which happen caused by by existence IBA factor as a stimulant
of meristem activity that supports cell division, decreased in treatment 150
ppm can be caused by the ability of the cutting stem which is still not
sufficient to utilize IBA optimally, whereas decline on 250 ppm caused by by
The formation of ethylene due to the accumulation of excess IBA. This was
demonstrated in Thsan's research (2022) Which state that ethylene Which
produced plant It acts opposite to auxin, thus inhibiting growth in cutting
propagation. A balance of auxin concentration and plant energy is necessary

to support optimal growth.

4.5. Number of Leaves

Treatment concentration IBA give influence real, but stem length no

give influence real to parameter amount leaf,
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as well as no there is interaction between second treatment. Results amount
leaf on grape stem cuttings for each treatment is presented in Table 5.

Table 5. Number of Leaves Due to IBA Concentration and Cutting

27

Stem Length
Stem Concentration IBA (ppm)
Length 0 100 150 200 250  Average
(cm)
(strand)
15 13.33 18.33 16.67 25.33 14.67 18.42
20 17.33 25.33 21.00 28.33 19.33 23.00
25 13.00 16.33 17.33 26.33 14.00 18.25

Average 14.56°  20.00® 18.33° 26.67* 16.00 °

Superscript Which different on line average show difference significant (P<0.05)

Application treatment concentration IBA influential real to number of
leaves (Table 5). IBA concentration of 200 ppm showed significantly
different results compared to the IBA concentration treatments of 0, 150,
and 250 ppm in grow amount leaf. Amount leaf most shown in the 200 ppm
IBA concentration treatment with an average of 26.67 leaves (Table 5). This
is in accordance with research by Apriliani ef al. (2015) which showed that
the 200 ppm IBA treatment increased the number of leaves in cuttings plant
bayur compared with treatment NAA 100 ppm And
200 ppm. This is due to IBA's ability to persist in plant tissue for a relatively
long time, thereby stimulating leaf growth. Pamungkas and Nopiyanto
(2020) explain that plants naturally own hormone endogen which
limited for stimulate growth leaf, so that required addition substance

regulator grow to support the optimal leaf growth process.



The length of the cuttings did not significantly affect the number of
leaves (Table 5). This is due to the lack of nutrient availability and
endogenous hormone content in the cuttings. Masli et al. (2015) stated that
the low carbohydrate availability in cuttings results in high protein levels,
which play a greater role in supporting shoot elongation than leaf formation.
The length of the cuttings does not significantly affect the number of leaves,
as it is stimulated by external auxin and nutrient reserves concentrated at the
base of the cutting. Research by Nofri and Bahar (2021) showed that the
application of synthetic auxin at optimal concentrations can increase

primary root growth in water apple cuttings.

4.6. Number of Roots

Treatment concentration IBA give influence real, but Stem length had
no significant effect on root number, and there was no interaction between
the two treatments. The average number of roots on grape stem cuttings for

each treatment is presented in Table 6.
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Table 6. Number of Roots Due to IBA Concentration and Stem
Length Cuttings

29

Long ) Concentration IBA (ppm)
Szgﬁ) 0 100 150 200 a50  Average
(root)
15 7.67 15.33 15.33 15.33 10.33 13.42
20 8.00 8.33 6.00 18.00 8.67 10.08
25 3.00 10.33 13.00 10.67 8.67 9.25

Average 6.22°¢ 11.33°  11.44%  14.67°2 9.22°

Superscript Which different on line average show difference significant (P<0.05)

Application treatment concentration IBA influential real to Number of
roots (Table 6). The 200 ppm IBA concentration showed significantly
different results compared to the 0, 100, and 250 ppm IBA concentration
treatments in increasing the number of roots. The 0 and 100 ppm treatments
showed significant differences in the number of roots of grape cuttings. The
best results were shown in the 200 ppm IBA concentration treatment with an
average of 14.67 root (Table 6). Matter This in accordance with Hossain and
Gony (2020) showed that the number of roots per strawberry plant showed a
significant difference in the application of a 200 ppm IBA solution, resulting
in a maximum number of roots, more effective than the 100, 300, and 0 ppm
treatments. The correct IBA concentration will stimulate cell division in the
roots. Pratama et al. (2022) stated that auxin produced by plants in meristem
tissue has the ability to increase the success of root formation, accelerate the
root initiation process, increase the number and improve the quality of roots,

and support uniform root growth.



The length of the cuttings did not show any significant difference in
the number of roots (Table 6). This may be influenced by the presence of
nutrient reserves that are optimally concentrated in the roots. In accordance
with results study by Octaviana et al. (2022) Which state that the addition of
exogenous hormones to the stem cuttings will increase growth due to the
availability of optimal food reserves, which marked with emergence root.
Nutrition in form carbohydrate in cuttings plays an important role in
supporting the root formation process in plants. According to Daskalakis et
al . (2018), adequate carbohydrate reserves capable provide energy For
division And differentiation cells, thus accelerating root formation on grape

stem cuttings.

4.7. Root Length

Treatment concentration IBA give influence real, but Stem length had
no significant effect on root length, and there was an interaction between the
two treatments. The average root length of grape stem cuttings for each

treatment is presented in Table 7.

Table 7. Long Root Consequence Concentration IBA And Long Stem Cuttings
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Stem Concentration IBA (ppm) Aver
Length 0 100 150 200 250 age
(cm)
(cm)
15 13.13 def6 1343 cdefz 14 0Q bedel 1650 P 15.23 bede 1432
20 11.93 & 12.70¢  153005de 19432 13.90 bedefz 14,84
25 7.50 " 14,37 bedef 15,60 0ed 1590 be 11.33¢ 13.34

Average  10.86 ¢ 13.50° 15.03° 17.282 13.49°

Superscript Which different on line average or matrix interactions show significant
difference (P<0.05)
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[llustration 2. Interaction Graph of IBA Concentration Treatment and
Cutting Stem Length on Grape Cutting Root Length

Based on [Illustration 2 show existence interaction between
concentration treatment IBA And long stem cuttings Which influential to
root length cuttings stem wine. Treatment concentration IBA 200 ppm with
The 20 cm stem length increased and was significantly different compared
to the 0, 100, 150, and 250 ppm IBA treatments. Root length in the 15 cm
stem length treatment continued to increase up to an IBA concentration of
200 ppm, but decreased after the concentration reached 250 ppm. Tamba et
al . (2019) explained that the application of IBA at an optimal concentration
can stimulate root growth through the flow of auxin from the apical
meristem to the base area of the plant, which causes carbohydrates to
concentrate to support the root formation process. This indicates that the 200
ppm IBA concentration is the optimal point, and the rest will be toxic to

cuttings.
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The 20 cm stem length treatment continued to increase up to an IBA
concentration of 200 ppm, but decreased after reaching 250 ppm. This is
because the use of IBA at concentrations of 0 to 200 ppm stimulates
Optimal cell division leads to increased root length, while when the IBA
concentration reaches 250 ppm, root growth is inhibited due to ethylene
production. This is consistent with research by Simanjuntak (2021), which
states that plant stem cuttings have an optimal IBA concentration limit,
exceeding which will inhibit root growth in the cuttings.

Root length in the 25 cm stem length treatment continued to increase
until concentration IBA 200 ppm, However experience decline after
concentration reach 250 ppm. Improvement which happen This is due to the
presence of IBA as a stimulant of meristem activity that supports root
elongation, while the decrease at 250 ppm is caused by the formation of
ethylene due to the accumulation of excess IBA. This is shown in the
research of Mariana et al. (2023) which states that the use of auxin at the
right concentration will stimulate root elongation. Because existence auxin
Which flow from part meristem apical towards the section plant basalt, so
that carbohydrates in plants will gather to stimulate root formation. Root
elongation in cuttings can be increased by administering auxin, which also
plays a role in facilitating absorption element Hara from media planting.

Rosalia (2016)
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explains that the ability of cuttings to form roots is influenced by the
presence of growth regulators, especially auxin, as well as the root
formation process. callus in part base cuttings. Use hormone auxin on
concentration Which in accordance proven capable speed up growth root
length .

Treatment of stem cutting length did not show any significant
difference. long root (Table 7). Matter This can influenced by The addition
of auxin and nutrient reserves in the stem is optimally concentrated in the
roots. This is in accordance with the research results by Pratama et al
(2022) which stated that that giving auxin with concentration Which in
accordance able to increase root length, making it easier for plants to absorb
nutrition And element Hara For grow the flowers. Long stem cuttings No
influential significant to long root This is because the availability of external
auxin and concentrated nutrient reserves at the base of the cutting are
sufficient to stimulate rooting. This is supported by research by Nofri and
Bahar (2021), which showed that the concentration of synthetic auxin

Which appropriate will add primary root length on cuttings guava water.

4.8. Total Chlorophyll

Treatment concentration IBA give influence real, but Stem length had
no significant effect on total chlorophyll parameters, and there was an
interaction between the two treatments. The average total chlorophyll

content in grape stem cuttings for each treatment is presented in Table 8.
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Table 8. Total chlorophyll Consequence Concentration IBA And
Long Stem Cuttings

34

Long Concentration IBA (ppm) A
Stem ver
(cm) 0 100 150 200 250 age
gmg g !
15 24,05 1841 29,682 29,012 2566 b 25.29
20 17.73 F 25804 2452bd 33952 28 36abe 25.25

25 21.534%f  2759b  9g75bd 9579 bed 95 17 b 25.42

Average 21.10°  23.93% 2699 29253  2638%

Superscript Which different on line average or matrix interactions show significant
difference (P<0.05)
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[llustration 3. Interaction Graph of IBA Concentration Treatment and
Cutting Stem Length on Total Chlorophyll of Grape Cuttings

Based on Illustration 3 show existence interaction between IBA
concentration treatment and stem cutting length that affect the total
chlorophyll of grape stem cuttings. The IBA concentration treatment of 200
ppm with a stem length of 20 cm experienced an increase compared to the
treatment IBA 0, 100, 150, And 250 ppm, but no different real between

100, 150, And 250 ppm. Treatment long stem 20 cm experience



increase at IBA concentration of 100 ppm, decrease after the concentration
reaches 150 ppm, improvement on concentration IBA 200 ppm, And ended
with a decrease in the concentration of 250 ppm. Total chlorophyll in the 15
cm stem length treatment decreased to an IBA concentration of 100 ppm, an
increase in the concentration of 150 ppm, but experienced a decline again
until reach 250 ppm. Matter This can caused by by The initial concentration
is not optimal for chlorophyll biosynthesis and then decreases again due to
excess IBA hormone which increases ethylene and inhibits it. synthesis
chlorophyll. According to Luo ef al. (2023), use Auxin at optimal levels will
stimulate chlorophyll biosynthesis and photosynthesis, while auxin at high
levels will inhibit chlorophyll accumulation through repression of
chlorophyll biosynthesis genes mediated by ARF7-IAA14, thereby
suppressing biosynthesis genes, causing oxidative stress, and chlorophyll
degradation.

Parameter total chlorophyll in The 20 cm stem length showed a
fluctuating pattern at various IBA concentrations due to the influence of
hormone doses on plant metabolism. This 1s because the use of IBA at
concentrations of 0 to 200 ppm stimulates chlorophyll biosynthesis
optimally so that total chlorophyll increases, while when total chlorophyll
decreases, this occurs because excess IBA triggers oxidative stress and
ethylene production. This is in accordance with the statement by Widiayani
et al. (2024) which states that auxin cuttings are related to chlorophyll in
photosynthesis, where giving substance regulator grow will stimulate

formation
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chlorophyll pigments in leaves thus increasing the rate of photosynthesis
and plant production.

Total chlorophyll in the 25 cm stem length treatment continued to
increase until concentration IBA 100 ppm, However Keep going experience
decline until the concentration reaches 250 ppm. The increase in total
chlorophyll in the treatment of 25 cm stem length up to 100 ppm IBA
concentration is caused by optimal hormone stimulation of the activity of
enzymes that play a role in chlorophyll biosynthesis, thereby supporting
maximum chlorophyll formation. The decrease in total chlorophyll after the
IBA concentration reaches 150 ppm to 250 ppm is caused by the toxic effect
of the hormone auxin which triggers ethylene production as a stress
response. Ethylene is antagonistic to auxin and can inhibit the process of
chlorophyll synthesis. According to Widiayani et al. (2024), cuttings with
the addition of auxin are related to chlorophyll in photosynthesis, where the
administration of growth regulators will stimulate formation pigment
chlorophyll on leaf so that increase the rate of photosynthesis and plant

production.

4.9. Percentage Cuttings Life

Treatment concentration IBA give influence real, but stem length No
give influence real to parameter percentage live grape cuttings, and there
was no interaction between the two treatments. The percentage of live

cuttings in grape stem cuttings for each treatment is presented in Table 9.
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Table 9. Percentage of Living Cuttings Due to IBA Concentration and
Cutting Stem Length
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Ié(t)él;clg1 _ Concentration IBA (ppm) Aver
(cm) 0 100 150 200 250 age
(%)
15 33.33 33.33 40.00 33.33 26.67 35.00°
20 40.00 40.00 46.67 53.33 40.00 45.00°
25 20.00 33.33 33.33 40.00 20.00 31.67°

Average  31.11°% 3556  40.00%° 4222°? 28.89 ¢

Different superscripts on the mean column or mean row indicate significant differences
(P<0.05)

The application of IBA concentration treatment had a significant effect
on the percentage cuttings life (Table 9). Concentration IBA 200 ppm show
the results that different real compared to with treatment concentration IBA 0
And 250 ppm in grow percentage cuttings life. Percentage cuttings life best
shown on treatment concentration IBA 200 ppm with average of 42.22%
(Table 9). The stem length of 20 cm showed significantly different results
compared to with treatment long stem 15 cm And 25 cm. Results best
parameters percentage live cuttings are found in IBA concentration treatment
of 200 ppm and stem length of 45 cm.

Observations showed that the application of 200 ppm IBA produced the
best results. This is because the auxin content of IBA stimulates callus
formation and vascular tissue differentiation, as well as meristematic activity.
This finding is supported by Tarmizi and Barunawati (2022), who stated that
auxin application to Ninel grape varieties increased leaf number, stem
diameter, and roots. And shoots with level success reach 100%. Success
cuttings too supported by optimization absorption water And nutrition

through network root



formed, thus strengthening the resistance and regeneration of cuttings during
the early growth phase. Research by Jesika et al . (2024) showed that the
response of grape stem cuttings and the administration of a concentration of
200 ppm provided results highest on variables shoot length, amount leaf, root
length and root dry weight.

Treatment with a stem length of 20 cm showed a significant difference
in the percentage of live cuttings, which was 45% (Table 9). This could be
caused by internal and external factors, including the environment. According
to Apriani and Suhartanto (2015), the success of cuttings is influenced by
environmental factors, including temperature, humidity, and availability of
nutrients, soil, light, and minimal plant-disturbing organisms in the form of
pests and diseases. According to Darwo And Yeny (2018), success cuttings
influenced by various factors, internal factors in the form of plant type, age of
cutting material, uniformity also play an important role in supporting

propagation through cuttings.
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CHAPTER V
CONCLUSION AND SUGGESTION

5.1. Conclusion

Based on the results of the research that has been carried out, it can be
concluded that that concentration IBA 200 ppm (Z3) show results The best in
cutting growth. A cutting stem length of 15 cm (P1) indicates the fastest
time for shoot emergence. Soaking a 20 x m cutting stem in solution
concentration 200 ppm (Z3) produce average long longest shoots and root

length, as well as the highest total chlorophyll.

5.2. Suggestion

Based on the research that has been carried out, suggestions that can
be given are: that is adapt environment growth especially in greenhouse

temperature and humidity to avoid fungus or disease in grape cuttings.
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ATTACHMENT

Attachment 1. Layout Study

Z3P2U3 | Z1P3U2 | Z1P2U2 | Z1P1U1 ZAP1U2
Z4P2U3 | Z1P2U3 | Z0P3U3 | Z3P3U3 | Z0P2U2
Z2P3U1 | ZOP1U3 | Z0OP2U1 | Z4P3U3 | ZOP1U2
Z3P3U1 | Z3P1U3 | Z0P3U2 | Z1P1U3 | Z4P3U2
Z3P2U1 | Z1P3Ul | Z2P3U2 | Z2P1U1 Z2P3U3
Z2P1U3 | Z4P2Ul1 | Z4P2U2 | ZOP1U1 Z1P10U2
ZAP1U3 | Z4P1UI | Z1P3U3 | Z1P2U1 Z2P2U2
Z3P1U2 | Z3P2U2 | Z2P2U1 | Z3P3U2 | ZAP3Ul
Z2P2U3 | Z2P1U2 | Z0OP3U1 | Z0P2U3 | Z3P1Ul

Information :

Treatment Concentration

IBA Z0 = 0 ppm (control)

Z1 =100 ppm
72 =150 ppm
73 =200 ppm
74 =250 ppm

Treatment Long Stem Cutting P1

=15cm
P2=20cm
P3=25cm



Attachment 2. Calculation Fertilizer

Recommendations Fertilizer Recommendation Plant Wine

45

N 100 kg N/ha Urea
P 60kgP,0 s/ha SP36
K 100 kg K10/ha KCl1

1 hectare = 10,000 m2

. 2 .

Distance Plant 40 cm x 20 cm 800 cm 2

Need fertilizer per plant :
e Urea (46% N)
Need 100% urea / Ha = ' Xli((l)lO,OOO =217,391 g/ha =217.39 kg/ha

Per plant = 217-¥1=1 73 g/plant
125,000

e SP36 (36% P205)
Need SP36 100% / Ha = ® x60,000 = 166,667 g/ha = 166.67 ke/ha
6

Per plant = 166667 =1 33 o/plant
P 125,000 &P

e KCI (60% K10)
Need KCI100% / Ha =% x.60,000 = 166,667 g/ha = 166.67 kg/ha

Per plant = 16697 =1 33 g/plant
er plan o33 giplan



Attachment 3. Calculation Concentration IBA

Calculation amount IBA For make solution stock 1000 ppm with IBA
purity of 98%

MIxCl=M2xC2

MI1 x 98 =1000 x 100

M1 = 1,020 mg (diluted with water (1000 ml)

Information :

MI1 =Mass IBA (mg)

C1 = IBA Purity

M2 = Mass solution IBA 100%
C2 =1IBA Purity 100%

Dilution each treatment is carried out with method :
a. Concentration 0 ppm

V1 x M1 =V2xM2

V1x1000=1000x0

V1 =0 ml solution stock + 1000 ml of distilled water
b. Concentration 100

ppm V1 x M1 =V2

x M2

V1 x 1000 = 1000 x 100

V1 =100 ml solution stock + 900 ml of distilled water
c. Concentration 150

ppm V1 x M1 =V2

x M2

V1 x 1000 =1000 x 150

V1 =150 ml solution stock + 850 ml of distilled water
d. Concentration 200

ppm V1 x M1 =V2

x M2

V1 x 1000 = 1000 x 200

V1 =200 ml solution stock + 800 ml of distilled water
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e. Concentration 250
ppm V1 x M1 =V2
x M2
V1 x 1000 = 1000 x 250
V1 =250 ml solution stock + 750 ml of distilled water
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Attachment 4 . Data Temperature And Humidity Daily

Date Temperature Daily =~ Humidity Daily Flat - Flat
Flat — Average (%)
(°0)

02 December 2024 28.50 84.50
03 December 2024 24.50 77.50
04 December 2024 31.50 67.00
05 December 2024 34.00 61.50
06 December 2024 29.50 72.00
07 December 2024 33.00 66.50
08 December 2024 35.00 60.50
09 December 2024 32.00 67.50
10 December 2024 27.50 81.00
11 December 2024 33.00 62.50
12 December 2024 26.00 84.50
13 December 2024 32.50 69.00
14 December 2024 29.00 76.50
15 December 2024 29.00 81.50
16 December 2024 29.50 75.50
17 December 2024 34.00 67.00
18 December 2024 27.50 82.50
19 December 2024 33.50 67.00
20 December 2024 33.50 63.50
21 December 2024 33.50 76.00
22 December 2024 32.50 68.00
23 December 2024 30.00 73.00
24 December 2024 27.50 82.00
25 December 2024 32.50 70.50
26 December 2024 30.50 73.00
27 December 2024 30.00 71.00
28 December 2024 27.50 83.50
29 December 2024 29.50 76.00
30 December 2024 29.00 75.50
31 December 2024 33.00 60.00

01 January 2025 29.50 75.50

02 January 2025 31.00 74.00

03 January 2025 32.50 71.00

04 January 2025 32.50 67.50

05 January 2025 31.00 69.00

06 January 2025 29.00 76.00

07 January 2025 29.50 72.00

08 January 2025 30.00 71.50

09 January 2025 27.50 77.50
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10 January 2025
11 January 2025
12 January 2025
13 January 2025
14 January 2025
15 January 2025
16 January 2025
17 January 2025
18 January 2025
19 January 2025
20 January 2025
21 January 2025
22 January 2025
23 January 2025
24 January 2025
25 January 2025
26 January 2025
27 January 2025
28 January 2025
29 January 2025
30 January 2025
31 January 2025
01 February 2025
02 February 2025
03 February 2025
04 February 2025
05 February 2025
06 February 2025
07 February 2025
08 February 2025
09 February 2025
10 February 2025
11 February 2025
12 February 2025
13 February 2025
14 February 2025
15 February 2025
16 February 2025
17 February 2025
18 February 2025
19 February 2025
20 February 2025
21 February 2025
22 February 2025

33.50
29.50
26.00
31.00
30.00
31.50
33.00
29.50
32.00
31.00
31.00
29.00
28.50
29.50
29.00
32.50
30.00
27.00
27.00
27.50
24.50
29.00
27.50
27.50
28.50
27.00
29.00
30.00
31.00
29.50
28.00
27.50
29.00
30.50
31.00
30.00
28.50
27.00
29.00
30.00
31.00
29.50
28.00
27.50

64.00
73.50
87.00
69.00
75.50
70.50
65.00
73.50
67.00
71.00
66.50
74.00
77.00
74.00
74.00
66.50
74.50
84.00
81.00
77.50
87.00
75.50
79.00
81.00
82.00
85.00
78.00
76.50
74.00
81.00
83.50
86.00
79.00
75.50
73.00
77.00
82.00
85.00
78.00
76.50
74.00
81.00
83.50
86.00
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23 February 2025 29.00 79.00

24 February 2025 30.50 75.50
25 February 2025 31.00 73.00
26 February 2025 30.00 77.00
27 February 2025 28.50 82.00
01 March 2025 28.00 83.50
02 March 2025 30.50 77.50
03 March 2025 32.00 72.00
04 March 2025 30.50 75.50
05 March 2025 31.50 74.00
06 March 2025 29.00 81.00
07 March 2025 30.00 79.50
08 March 2025 31.00 76.00
09 March 2025 32.00 74.00
10 March 2025 29.50 78.50
11 March 2025 28.00 82.00
12 March 2025 30.00 78.00
13 March 2025 31.50 73.50
14 March 2025 30.00 76.00
15 March 2025 29.50 81.00
16 March 2025 30.50 77.50
17 March 2025 28.50 84.00
Average 29.90 75.47

Data Temperature And Humidity Daily Vocational School N H Moenadi
Ungaran, Semarang Regency, Central Java in December 2024 — January
2025.



Attachment 5. Analysis Data Time Appear Shoots

51

Stem Concentration IBA Aver
Length | ° z0 71 72 73 z4 roal .
(HST)
1 8.00 8.00 9.00 6.00 13.00 44.00 8.80
P1 2 10.00  8.00 8.00 7.00 12.00 45.00 9.00
3 9.00 9.00 11.00 6.00 10.00 45.00 9.00
Sub-Total 27.00 25.00 28.00 19.00 35.00 134.00
Average 9.00 8.33 9.33 6.33 11.67 8.93
1 11.00 12.00 11.00 9.00 11.00 54.00 10.80
P2 2 10.00 13.00 12.00  9.00 14.00 58.00 11.60
3 9.00 10.00 13.00 7.00 12.00 51.00 10.20
Sub-Total 30.00 35.00 36.00 25.00 37.00 163.00
Average 10.00 11.67 12.00 833 12.33 10.87
1 11.00 12.00 11.00 11.00 12.00 57.00 11.40
P3 2 1200 11.00 13.00 10.00 13.00 59.00 11.80
3 13.00 13.00 10.00 10.00 14.00 60.00 12.00
Sub-Total 36.00 36.00 34.00 31.00 39.00 176.00
Average 12.00 12.00 11.33 10.33 13.00 11.73
Total 473.00
93.00 96.00 98.00 75.00 111.00 10.51
Stem Length 70 ZlConcerzltzratlon Ig? 74 Average
(HST)
P1 9.00 8.33 9.33 6.33 11.67 8.25
P2 10.00 11.67 12.00 833 12.33 10.50
P3 1200 12.00 11.33 10.33 13.00 11.42
Average 10.33 10.67 10.89  8.33 12.33

Information : P = Treatment Long Trunk. P1 = 15 cm; P2 = 20 cm; P3 = 25 cm. Z = IBA
Concentration. Z0 =0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 =200 ppm; Z4 =250

ppm. Each replication consists of 5 plants.

1.  Degrees Free (db)

Total db=(abr)—-1=(533)-1=44
db Treatment =(@b)—-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =@-Db-1H=6-1H)3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 5. (Continued)
2.  Factor Correlation (FK)
¥ Yijk 2

FK ~ abr473.00
2

- 533
=4971.76

3. Amount Square (JK)

JK Total (JKT) =Y Yijk2 - FK
— (8.00 2+10.00 2+

=191.24

Y Yij

-FK

JK Treatment JKP) = "
7.00° +25.007+

(2

... +14.002)-4971.76

. +39.00)

=151.24

3

¥ Yijk 2
br

JK Treatment (Z) = —FK

(93.00 2+ 96.00 % + ... + 111.00 ?)

—4971.76

33
=74.36

3 Yij
2 -FK
JK Treatment (P) =

a.r

(134.00 2+ 163.00 2

—4971.76

+176.00 )

=61.64

JK Interaction (ZxP)

—4971.76

= JKP - JK (Z) - JK (P)

=151.24 -74.36 - 61.64

=15.24
JK Error (JKG) = Jakarta — JKP
=191.24-151.24
=40.00

52



53

Attachment 5. (Continued)

4. Square Middle (KT)

T Card (KTP) = [KP _ bl 10.80
reatment Card ( ) = db Treatment 14 )
KT (Z _IK(Z) = [y = 37.18
JK(P) 2
KT (P) :M) — 61.64 = 1541
JK (ZxP) 4
KT (ZxP) =m 15,2 =191
JK (G) _ 4
KT Error (KTG) ="db G -8 = 1.33
40.00
5. F—Count 30
ID card 10,
F Calculate Treatment = = = 8.1
(G) 80 ——
F Count (Z k1@ 317.3138 =788
ount (Z) “KT©G) _ 37 .
F Count (P _KT®) i =11.56
ount (P) = KT G) :1 ) .
F Calculate (ZxP) =—— =143
KTG) _ 562
1.33
6. Table Anova
Sources of Diversity db JK KT F-count lz(_)t?g;
Treatment 14 151.24 10.89 8.10° 2.04
Concentration IBA (Z) 2 74.36 37.18 27.88 " 3.32
Long Stem (P) 4 61.64 15.41 11.56 " 2.69
Interaction (ZxP) 8 15.24 1.91 1.43™ 2.27
Error 30 40 1.33
Total 44  191.24

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count < F Table 5%).

7.  Coefficient Diversity (KK)

\/ KT Error

=— X
R ataan Total

Vv 1.33

~Tosp X100

=10.98 %

KK 100
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Attachment 5. ( Continued)
Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK = 10% < 20%, then data already homogeneous.

8.  Test Different Real The smallest (BNT) Treatment Concentration (Z)

IVEREE N
4.

Sd (Error Standard) = \/

2KTG 3
b.r
t (a, db) =1.70
LSD a =Sd xt (w/2,db)=0.54x 1.70 = 1.11
T Middl Z4 Z2 Z1 Z0 Z3 Notati
reatment . yawe 1233 1089 1067 1033 833  hoto
74 12.33 _ c
72 10.89 1.44 0.00 b
Z1 10.67 1.66° 022™  0.00 b
Z0 10.33 2007 056™ 034" 0.00 b
73 833 400" 256" 234" 200" OB -
Table Results Test Carry on Treatment Single Z with BNT level 0.05
Treatment Average Notation
Z0 10.33 b
Z1 10.67 b
72 10.89 b
73 8.33 a
74 12.33 c

9.  Test Different Real The smallest (BNT) Treatment Long Stem (P)

2.1.33
Sd (Error Standard) = \/ = \/ =042
2KTG 5.3
a. r
t (a, db) =1.70
LSD a =Sd xt (w/2, db) =0.42 x 1.70 = 0.71
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Attachment 5. ( Continued)

Middl P3 P2 P1 .
Treatment o 11.42 10.50 875 Notatio
Value
P3 11.42 _ a
P2 10.50 0.92 0.00 b

Pl 825 317" 225" 0N

Table Results Test Carry on Treatment Single P with BNT level 0.05

Treatment Average Notation
Pl 8.25 c
P2 10.50 b

P3 11.42 a




Attachment 6. Analysis Data Amount Shoots

56

Stem Test Concentration IBA Total Aver
Length 70 Z1 Z2 73 74 age
(Sprout)
1 1.00 2.00 1.00 2.00 1.00 7.00 1.40
P1 2 2.00 1.00 1.00 2.00 2.00 8.00 1.60
3 1.00 1.00 1.00 1.00 1.00 5.00 1.00
Sub-Total 4.00 4.00 3.00 5.00 4.00 20.00
Average 1.33 1.33 1.00 1.67 1.33 1.33
1 1.00 2.00 1.00 2.00 2.00 8.00 1.60
P2 2 1.00 1.00 1.00 3.00 1.00 6.00 1.20
3 2.00 2.00 1.00 2.00 1.00 8.00 1.60
Sub-Total 1.33 5.00 3.00 7.00 4.00 22.00
Average 1.00 1.67 1.00 2.33 1.33 1.53
1 1.00 1.00 1.00 2.00 1.00 6.00 1.20
P3 2 1.00 1.00 1.00 2.00 1.00 6.00 1.20
3 1.00 2.00 2.00 2.00 1.00 8.00 1.60
Sub-Total 3.00 4.00 4.00 6.00 3.00 20.00
Average 1.00 1.33 1.33 2.00 1.00 1.33
Total 63.00
11.00 13.00 10.00 18.00 11.00 1.40
Long Stem Concentration IBA Average
Z0 Z1 Z2 Z3 Z4 g
(Sprout)
Pl 1.33 1.33 1.00 1.67 1.33 1.33
P2 1.33 1.67 1.00 2.33 1.33 1.58
P3 1.00 1.33 1.33 2.00 1.00 1.42
Average 1.22 1.44 1.11 2.00 1.22
Information : P = Treatment Long Trunk. P1 = 15 cm; P2 = 20 cm; P3 = 25 cm. Z = IBA

Concentration. Z0 = 0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250
ppm. Each replicate consisted of 5 plants.

1. Degrees Free (db)

Total

db Treatment

db Interaction

db Error

db = (abr) — 1 = (5.3.3) — 1 =44

=(ab)—-1=(5.3)-1=14
db IBA Concentration Treatment =(a—1)=(5-1)=4
db Treatment Long Stem

=b-1)=3-1)=2

=(@a-Db-1)=6-1H3-1)=8
= Total db — Treatment db =44 — 14 = 30



Attachment 6. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr
63.00
=2
533
= 88.20
Amount Square (JK)
JK Total JKT) =Y Yijk2 - FK
— (1.00242.00 2+ ... + 1.00 2) — 88.20
=12.80
2 Yij ?
JK Treatment JKP) = -FK
@00 2 :
,00 +4.007+ ... +3.00 )
= —88.20
3
=6.13
Y Yijk 2
JK Treatment (Z) B FK
(10.00 2+ 13.00 % + ... + 11.00 ?)
= 33 —88.20
=4.58
3 Yij 2
JK Treatment (P) = -FK
ar o 2 2
(20.00 ©+22.00 ~ +20.00 )
= —88.20
=0.40

JK Interaction (ZxP) =JKP -JK (Z)—-JK (P)
=6.13 -4.58-0.40
=1.16

JK Error (JKG) = Jakarta — JKP
=12.80—-6.13
=6.67
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Attachment 6. (Continued)
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4. Square Middle (KT)
T Card (KTP) = = 6'13—044
reatment Card ( ) = db Treatment 14 '
JK(Z) 458
KT (Z) = m) -5 T 2.29
JK(P)  _ 040 _
KT (P) :M) - R 0.10
JK (ZxP)  _ 1.16
KT (ZxP) = m - 3 =0.14
JK(G) _ 6.67
KT Error (KTG) ="db G - E =022
5.  F-Count
ID card — 044
F Calculate Treatment =1 (G) o o =1.97
KT@  _ 229
F Count (2) = KT (G) o =10.30
KT (P) _
F Count (P) =XT (G) " 1o =045
KT(ZxP) _ om
F Calculate (ZxP) = KT (G) 0.4 = 0.65
0.22
6. Table Anova
Sources of Diversity db JK KT F-count 123%21;
Treatment 14 6.13 0.44 1.97™ 2.04
Concentration IBA (Z) 2 4.58 2.29 10.30 " 332
Long Stem (P) 4 0.40 0.10 045" 2.69
Interaction (ZxP) 8 1.16 0.14 0.65™" 2.27
Error 30 6.67 0.22
Total 44 12.80

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

5%).

7.  Coefficient Diversity (KK)

VKT Error
KK

B Average Total *

100
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Attachment 6. (Continued)

V0.22

~ a0 X1

=33.67 %

Note: If the Coefficient of Diversity (KK) > 30%, then transformation must be carried
out.

Conclusion : KK = 33.67% > 20%, then mandatory data transformed with 3.



Appendix 6. ( Continued)

Transformation Root Cubic
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Stem Test Concentration IBA Total Aver
Length 70 71 72 73 74 age
(Sprout)
1 1.00 1.26 1.00 1.26 1.00 5.52 1.10
P1 2 1.26 1.00 1.00 1.26 1.26 5.78 1.16
3 1.00 1.00 1.00 1.00 1.00 5.00 1.00
Sub-Total 3.26 3.26 3.00 3.52 3.26 16.30
Average 1.09 1.09 1.00 1.17 1.09 1.09
1 1.00 1.26 1.00 1.26 1.26 5.78 1.16
P2 2 1.00 1.00 1.00 1.44 1.00 4.44 1.09
3 1.26 1.26 1.00 1.26 1.00 5.78 1.16
Sub-Total 3.26 3.52 3.00 3.96 3.26 16.00
Average 0.75 1.17 1.00 1.32 1.09 1.07
1 1.00 1.00 1.00 1.26 1.00 5.26 1.05
P3 2 1.00 1.00 1.00 1.26 1.00 5.26 1.05
3 1.00 1.26 1.26 1.26 1.00 5.78 1.16
Sub-Total 3.00 3.26 3.26 3.78 3.00 16.30
Average 1.00 1.09 1.09 1.26 1.00 1.09
Total 49.60
9.52 10.04 926 11.26 9.52 1.10
Long Stem 70 ZlConcerzltzratlon I?3A 74 Average
(Sprout)
P1 1.09 1.09 1.00 1.17 1.09 1.09
P2 1.09 1.17 1.00 1.32 1.09 1.15
P3 1.00 1.09 1.09 1.26 1.00 1.11
Average 1.06 1.12 1.03 1.25 1.06

Information : P = Treatment Long Trunk, P1 = 15 cm; P2 = 20 cm; P3 = 25 cm, Z = IBA

Concentration, Z0 = 0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 =200 ppm; Z4 = 250
ppm, Each replication consists of 5 plants.

Degrees Free (db)

Total db=(abr)—-1=(533)-1=44
db Treatment =(@b)—-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =@-Db-1H=6-1H)3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 6. (Continued)

9.

10.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr 4
9,602
-~ 533
=54.67
Amount Square (JK)
JK Total (JKT) = Y Yijk 2 - FK
=(1.002+1.26 2+ ... + 1.00 ) — 54.67
=0.81
Y Yij 2
JK Treatment JKP) = P FK
(326" +326%+...+3.00)
= —54.67
3
=0.38
¥ Yijk 2
JK Treatment (Z) =T FK
(8.522+10.042%+...+9.522)
= . —54.67
=0.29
% Yij >
JK Treatment (P) = —FK
) 2 2
(16.30 “+16.00 * +16.30 *)
= =3 ~54.67
=0.02

JK Interaction (ZxP) =JKP-JK (Z)—-JK (P)
=0.38-0.29-0.02
=0.07

JK Error (JKG) = Jakarta — JKP
=0.81-10.38
=0.43
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Attachment 6. (Continued)
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11. Square Middle (KT)
T Card (KTP) = =20
reatment Card ( ) = db Treatment 14 '
@) ~db(2) 2 '
CJK(P)  _ 002 _
KT (P) = b (P) 2 =0.01
JK(ZxP)  _ 007 _
KT (ZxP) =db (ZxP) S 0.01
JK(G) _ 043
KT Error (KTG) ="db G - W = 0.01
12. F—Count
ID card —_ 00
F Calculate Treatment =1 (G) 3 =3.00
KT@ o0
F Count (2) = KT (G) 0.14 = 14.00
KT®  — oot
F Count (P) = KT (G) 0.01 — 1.00
KT (ZxP)  _ o1
F Calculate (ZxP) ="KT(G) 001 = 1.00
0.01
13. Table Anova
Sources of Diversity db JK KT F-count lzbt%l;.l)e
Treatment 14 0.38 0.03 3.00™ 2.04
Concentration IBA (Z) 2 0.29 0.14 14.00 " 332
Long Stem (P) 4 0.02 0.01 1.00™ 2.69
Interaction (ZxP) 8 0.07 0.01 1.00™ 2.27
Error 30 0.43 0.01
Total 44 0.81

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

14.

5%).

Coefficient Diversity (KK)

\/ KT Error

KK =
Average Total X

100
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Attachment 6. (Continued)

V0.01

=~ 110 x 100

=9.53 %

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.
Conclusion : KK =9.53 % < 20%, so the data is homogeneous.

15. Test Different Real The smallest (BNT) Treatment Concentration (7Z)

2.0.01
Sd (Error Standard) = \/ = \/ =0.06
2KTG 4.3
b.r
t (a, db) =1.70
LSD a = Sd xt (a, db) = 0.06 x 1.70 = 0.10

Table Results Test Carry on Treatment Single Z with BNT level 0.05
Middl Z3 Z1 Z4 Z0 72 Notat
e Value 1.25 1.12 1.06 1.06 1.03 . otatio

73 1.25

Treatment

a

Z1 1.12 0.13° - b
74 1.06 0.19" 006" be
72 1.06 0.19° 0.06™ be
Z0 1.03 022" 015" c

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Average Notation
Z0 1.06 b
Z1 1.12 be
72 1.03 be
Z3 1.25

74 1.06
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Attachment 7. Analysis Data Long Shoots

Stem Test Concentration IBA Total Aver
Length Z0 Z1 Z2 73 74 age
(cm)
1 7.50 12.00 2930 18.85 15.60 83.25 16.65
P1 2 9.50 18.00 20.10 21.20 12.25 81.05 16.21
3 13.20 2840 21.20 2240 17.70 10290  20.58
Sub-Total 30.20 5840 70.60 62.45 45.55 267.20
Average 10.07 1947 23.53 27.20 15.18 17.81
1 1460 1570 18.30 35.10 10.75 94.45 18.89
P2 2 1340 1490 1590 31.80 15.80 91.80 18.36
3 11.30 17.00 24.00 32.10 13.28 97.68 19.54
Sub-Total 3930 47.60 5820 99.00 38.20 283.93
Average 13.10 15.87 1940  33.00 12.73 18.93
1 10.10  17.20 13.50 19.20 11.60 71.60 14.32
P3 2 10.10 2430 2540 21.60 13.10 94.50 18.90
3 10.10  23.00 12.70 22.40 29.90 88.10 17.62
Sub-Total 3030 6450 51.60 63.20 54.60 254.20
Average 10.10 21.50 17.20 21.07 18.20 16.95
Total 805.33
99.80 170.50 180.40 224.65 138.35 17.90

Concentration IBA

Long Stem 70 71 75 73 74 Average
(cm)
P1 10.07 1947 2353 27.20 15.18 20.07
P2 13.10 15.87 19.40 33.00 13.28 20.34
P3 10.10 21.50 1720 21.07 14.87 17.47
Average 11.09 1894 20.04 27.09 14.44

Information : P = Treatment Long Trunk. P1 = 15 cm; P2 = 20 cm; P3 = 25 cm. Z = IBA
Concentration. Z0 = 0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 =200 ppm; Z4 = 250
ppm. Each replication consists of 5 plants.

1. Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)-1=(5.3)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =(@-Db-1)=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Appendix 7. (Continued)

Factor Correlation (FK)

Y Yijk 2
FK =
abr 791.73
2
- 533
=14412.19
Amount Square (JK)
JK Total (JKT) =Y Yijk2 - FK
=(7.502+12.00 2+ ... +19.90 2) — 14412.19
=1914.19
Y Yij
JK Treatment JKP) = - FK 5 s
(302
02 +58.40 + ... +44.60)
= 3 —14412.19
=1451.34
¥ Yijk 2
JK Treatment (Z) “Tor FK
(99.80 2+ 170.50 2 + ... + 128.35 %)
= —14412.19
=1025.10
T Yij ?
JK Treatment (P) = -FK
ar. 2 2 2
(267.20 “+283.93 ©“ +254.20 )
= —14412.19

=29.61

JK Interaction (ZxP) =JKP-JK (Z)-JK (P)
=1451.34 -1025.10 - 29.61
=396.64

JK Error (JKG) = Jakarta — JKP
=1914.19 — 1451.34
=462.84
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Attachment 7. (Continued)
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4. Square Middle (KT)
T Card (KTP) = = BLY 67
reatment Card ( ) = db Treatment 14 ’
KT (Z () - B0 512.55
@) ~db(2) 2 '
_JK(P) _ 29.61 _
KT (P) = b (P) 2 = 7.40
K @ZxP) 39664
JK(G) _ 462.84
KT Error (KTG) ="db G - 30 = 1543
5.  F—Count
ID card — 103.67
F Calculate Treatment =1 (G) o 5.43 =6.72
KT@  _ 51255
F Count (2) = KT (G) 5.43 =33.22
KT®)  _ 740
F Count (P) =KT (G) 543 =0.48
KT@xP)  _ 4958
F Calculate (ZxP) = KT (G) 543 =3.21
6. Table Anova
Sources of Diversity db JK KT F-count 123%21;
Treatment 14 1451.34  103.67 6.72" 2.04
Concentration IBA (Z) 2 1025.10  512.55 33.22° 3.32
Long Stem (P) 4 29.61 7.40 048 ™ 2.69
Interaction (ZxP) 8 396.64 49.58 321° 2.27
Error 30 462.84 15.43
Total 44 1914.19

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

5%).
7.  Coefficient Diversity (KK)

\/ KT Error

N R ataan Total x
V15.43

=543 X100

KK

100



67

Attachment 7. (Continued)

=21.95%
Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK = 21.95% > 20%, so mandatory data transformed with 2.



Appendix 7. ( Continued)

Transformation Root Square

68

Stem Concentration IBA Aver
Length ' z0 721 72 73 z4 roal .
(cm)
1 2.74 3.46 541 4.34 3.95 19.91 3.98
P1 2 3.08 4.24 4.48 4.60 3.50 19.91 3.98
3 3.63 5.33 4.60 4.73 421 22.51 4.50
Sub-Total 9.45 13.04 1450 13.68 11.66 62.33
Average 3.15 4.35 483  27.20 3.89 4.16
1 3.82 3.96 4.28 5.92 3.28 21.26 4.25
P2 2 3.66 3.86 3.99 5.64 3.97 21.12 422
3 3.36 4.12 4.90 5.67 341 21.46 4.29
Sub-Total 10.84 1195 13.16 17.23 10.67 63.85
Average 3.61 3.98 4.39 5.74 3.56 4.26
1 3.18 4.15 3.67 4.38 341 18.79 3.76
P3 2 3.18 493 5.04 4.65 3.62 21.41 4.28
3 3.18 4.80 3.56 4.73 4.46 20.73 4.15
Sub-Total 9.53 13.87 12.28 13.76 11.49 60.93
Average 3.18 4.62 4.09 4.59 3.83 4.06
Total 187.34
290.83 3885 3994 4467 33.81 4.16
Concentration IBA
Long Stem 70 71 75 73 74 Average
(cm)
P1 3.15 4.35 4.83 4.56 3.89 4.22
P2 3.61 3.98 4.39 5.74 3.63 443
P3 3.18 4.62 4.09 4.59 3.83 4.12
Average 3.31 4.32 4.44 4.96 3.78

Information : P = Treatment Long Trunk, P1 = 15 cm; P2 = 20 cm; P3 = 25 cm, Z = IBA
Concentration, Z0 = 0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 =200 ppm; Z4 =250

ppm, Each replication consists of 5 plants.

8. Degrees Free (db)

Total db=(abr)—1=(533)-1=44
db Treatment =(@b)—-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =@-Db-1H=6-1H)3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 7. (Continued)

9.

10.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr 187.34
2
= 533
=779.91
Amount Square (JK)
JK Total (JKT) =Y Yijk 2 - FK
=(1.002+1.26 2+ ... + 1.00 2) — 779.91
=2542
Y Yij
JK Treatment JKP) = P FK
Q.74 + 3465+ ... +4.46)
= —779.91
=19.15
Y Yijk 2
JK Treatment (Z) "o FK
(27.112+38.85% + ... +33.81 %)
= 33 - 77991
= 14.44
¥ Yij 2
JK Treatment (P) = -FK
ar 2 2 2
(62.33 “+64.08 “ +60.93 7)
= 33 —779.91
=0.33

JK Interaction (ZxP) =JKP -JK (Z)—-JK (P)
=19.15-14.44-0.33

=437
JK Error (JKG) = Jakarta — JKP
=25.42-19.15

=6.27
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Attachment 7. (Continued)

11. Square Middle (KT)

_ 191
Treatment Card (KTP) = b Treatment 3 =137
_JK(Z) 14
KT (Z2) ~ 1z (Z) = 1444 =722
JK(P) _
KT (P) = fﬁ_@x},) 033 — 0.08
4.%7
KT (ZxP) = m e 0.55
JK(G) 627
KT Error (KTG) = W ~ 30 =021
12. F—Count
ID card 193
F Calculate Treatment = G = 021 = 6.54
KT (2) _ 7122
F Count (2) =XT G oo 34.55
KT (P) _ 0,0
F Count (P) = KT G) g 040
F Calculate (ZxP) KT (zxP) 85251 = 2.62
alculate (Zx = — U2 =2,
() 0.21
13. Table Anova
Sources of Diversity db JK KT F-count lzg)t%l?slf
Treatment 14 19.15 1.37 6.547 2.04
Concentration IBA (Z) 2 14.44 7.22 34.55° 3.32
Long Stem (P) 4 0.33 0.08 0.40™ 2.69
Interaction (ZxP) 8 437 0.55 2627 2.27
Error 30 6.27 0.21
Total 44 25.42

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table
5%).

14. Coefficient Diversity (KK)

\/ KT Error

=— x 100
Average Total x

KK
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Attachment 7. (Continued)

V021
=416 210

=10.98 %

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK = 10.98% < 20%, then the data is homogeneous.

15. Test Different Real The smallest (BNT) Treatment Concentration (7Z)

2.0.21

Sd (Error Standard) = \/ = \/ =0.22

2KTG 4.3

b.r

t (o, db) =1.70

LSD a = Sd xt (a, db) =0.22 x 1.70 = 0.37

Table Results Test Carry on Treatment Single Z with BNT level 0.05

T Middl 73 72 Zl1 74 Z0 Notati
reatment o y;je  4.96 4.44 432 3.78 331 otatio

73 4.96 - a
72 4.44 0.52° - b
Z1 432 064" 012%™ - b
74 3.78 1.18" 066" 054~ c
Z0 3.31 165 113" 101" 047 d

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Average Notation
Z0 3.31 d
Z1 432 b
72 4.44 b
73 4.96 a
74 3.78 c

16. Test Different Real The smallest (BNT) Interaction Treatment
Concentration (Z) and Length of the Stem (P)

2.0.21
Sd (Error Standard) = \/ = \/ =037
2KTG 3



Attachment 7. (Continued)

t (o, db)

LSD a

=1.70

= Sd xt (o, db) = 0.37 x 1.70 = 0.63
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Attachment 7. ( Continued)

Table Results Test Continue Interaction Treatment Z And Treatment P with BNT level 0.05

Middl _Z3P2 Z2P1 Z1P3 Z3P3 Z3P1 Z2P2 Z1Pl Z2P3 Z1P2 Z4P1 Z4P3 Z0P2 Z7Z4P2 ZOP3 ZOP1

Treatment ;10 "574 483 462 459 456 439 435 409 398 389 383 361 356 318 3.5 Nottio
73P2 574 E a
72P1 483 091" - b
Z1P3 462 1127 021™ be
73P3 459 115" 024™ bed
73P1 456 118" 027™ bed
72P2 439 135" 044™ . bede
Z1P1 435 139" 048™ 0.04™ - bede
Z2P3 409 1.65° 074" 030" 0.26™ cdef
Z1P2 398 176" 085" 041" 037m def
74P1 389 1.85" 094" 050" 0.46 ™ ef
74P3 383 191° 100" 079" 076" 0.73" 056™ 052 of
Z0P2 361 2137 122° 101" 098" 095" 0.78" 0.74" fg
74P2 356 2.18° 127" 106" 103" 100" 083" 0.79" fo
Z0P3 318 2567 1.65° 144" 1417 138" 121" 1177 091 ° 080 071  0.65 g

Z0P1 315 2597 1.68° 1477 1447 1417 124" 1207 0947 0.83° 074" 068"
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Attachment 7. (Continued)

Table Results Test Carry on Treatment Z And Treatment P with BNT level 0.05

Treatment Average Notation
Z0P1 10.07 g
Z0P2 13.10 fg
Z0P3 10.10 g
Z1P1 19.47 bede
Z1P2 15.87 def
Z1P3 21.50 bc
Z2P1 23.53 b
Z2P2 19.40 bede
Z2P3 17.20 cdef
Z3P1 27.20 bed
Z3P2 33.00 a
Z3P3 21.07 bed
ZAP1 15.18 ef
ZAP2 13.28 fg

Z4P3 14.87 ef




75

Attachment 8. Data analysis Amount Leaf

Stem Concentration IBA Aver
Length Test 70 Z1 Z2 73 74 Total age
(strand)
1 10.00 9.00 23.00 46.00 8.00 96.00 19.20
P1 2 11.00 16.00 10.00 13.00 19.00 69.00 13.80
3 19.00 30.00 17.00 17.00 17.00 100.00  20.00
Sub-Total 40.00 55.00 50.00 76.00 44.00 265.00
Average 13.33 1833 16.67 25.33 14.67 17.67
1 18.00  29.00 8.00 40.00 25.00 120.00  24.00
P2 2 13.00 15.00 9.00 26.00 19.00 82.00 16.40
3 21.00 32.00 46.00 19.00 14.00 132.00 26.40
Sub-Total 52.00 76.00 63.00 85.00 58.00 334.00
Average 17.33 2533 21.00 28.33 19.33 22.27
1 13.00 7.00 23.00 37.00 18.00 98.00 19.60
P3 2 13.00 22.00 15.00 25.00 6.00 81.00 16.20
3 13.00 20.00 14.00 17.00 18.00 82.00 16.40
Sub-Total 39.00 49.00 52.00 79.00 42.00 261.00
Average 13.00 16.33 17.33  26.33 14.00 17.40
Total 860.00
131.00 180.00 165.00 240.00 144.00 19.11
Concentration IBA
Long Stem 70 71 79 73 74 Average
(strand
P1 13.33  18.33 1)6.67 25.33 14.67 18.42
P2 17.33 2533 21.00 28.33 19.33 23.00
P3 13.00 16.33 17.33  26.33 14.00 18.25
Average 1456 20.00 18.33  26.67 16.00

Information : P = Treatment Long Trunk. P1 = 15 cm; P2 = 20 cm; P3 = 25 cm. Z = IBA
Concentration. Z0 =0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 =200 ppm; Z4 =250

ppm. Each replicate consisted of 5 plants.

1. Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)—-1=(3)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =@-Db-H=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 8. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
K = 90,10
2
= 533
= 16435.56
Amount Square (JK)
JK Total (JKT) = Y Yijk2 - FK
=(7.502412.00 2+ ... + 19.90 2) — 16435.56
= 4050.44
Y Yij
JK Treatment JKP) = P FK
(10.00" +9.00>+ ... + 18.00)
= — 16435.56
= 1066.44
Y Yijk 2
JK Treatment (Z) "o FK
(131.00 2+ 180.00 > + ... + 144.00 )
= — 16435.56
33
=800.22
% Yij*
JK Treatment (P) = -FK

ar. -, 2 2
(265.00 ©“+334.00 © +261.00 7)

—16435.56

=224.58

JK Interaction (ZxP) =JKP-JK (Z)-JK (P)
=1066.44 — 800.22 — 224.58
=41.64

JK Error (JKG) = Jakarta — JKP
=4050.44 — 1066.44
=2984.00
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Attachment 8. (Continued)

77

4.  Square Middle (KT)
JKP __1066.44
Treatment Card (KTP) = b Treatmont 12 =176.17
KT (P KB 2R
(P) ~db(P) 4 '
CJK(Z) 80022 _
KT (Z2) =z (Z) > = 400.11
CIK(@ZxP) 4164 B
JK(G) _ 2984.00
KT Error (KTG) ="db G - 30 = 9947
5. F-Count
ID card _ 76.17
F Calculate Treatment = (G) 99.47 =0.77
KT(@Z)  _ 40011
F Count (2) KT (G) 99.47 =4.02
KT®)  _ s6.14
F Count (P) =KT (G) 99.47 = 0.56
KT (ZxP)  _ 5o
F Calculate (ZxP) = KT(G) 947 = 0.05
6. Table Anova
Sources of Diversity db JK KT F-count lzbt%‘tgl)e
Treatment 14 1066.44 76.17 0.77 ™ 2.04
Concentration IBA (Z) 2 800.22 400.11 402" 332
Long Stem (P) 4 224.58 56.14 0.56™ 2.69
Interaction (ZxP) 8 41.64 5.21 0.05™ 2.27
Error 30 2984 99.47
Total 44 4050.44

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

7.

5%).
Coefficient Diversity (KK)

\/K I Error

N R ataan Total x
v 99.47

= Toap X100

=52.19%

KK 100
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Attachment 8. (Continued)

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK = 52.19% > 50%, then mandatory data transformed with log.
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Attachment 8. ( Continued) Log

Transformation
Stem Test Concentration IBA Total Aver
Length Z0 71 72 73 74 age
(strand
1 1.00 0.95 )1.36 1.66 0.90 5.88 1.18
P1 2 1.04 1.20 1.00 1.11 1.28 5.64 1.13
3 1.28 1.48 1.23 1.23 1.23 6.45 1.29
Sub-Total 3.32 3.64 3.59 4.01 341 17.97
Average I.11 1.21 1.20 1.34 1.14 1.20
1 1.26 1.46 0.90 1.60 1.40 6.62 1.32
P2 2 1.11 1.18 0.95 1.41 1.28 5.94 1.19
3 1.32 1.51 1.66 1.28 1.15 6.92 1.38
Sub-Total 3.69 4.14 3.52 4.30 3.82 19.47
Average 1.23 1.38 1.17 1.43 1.27 1.30
1 1.11 0.85 1.36 1.57 1.26 6.14 1.23
P3 2 1.11 1.34 1.18 1.40 0.78 5.81 1.16
3 1.11 1.30 1.15 1.23 1.26 6.05 1.21
Sub-Total 3.34 3.49 3.68 4.20 3.29 18.00
Average I.11 1.16 1.23 1.40 1.10 1.20
Total 55.44
10.35 11.27 1080 12.50 10.52 1.23
Long Stem 70 ZlConce;t;atlon IZB? 74 Average
(strand
P1 1.11 1.21 )1.20 1.34 1.14 1.21
P2 1.23 1.38 1.17 1.43 1.27 1.30
P3 1.11 1.16 1.23 1.40 1.10 1.23
Average 1.15 1.25 1.20 1.39 1.17

Information : P = Stem Length Treatment, P1 = 15 cm; P2 = 20 cm; P3 =25 cm, Z = IBA concentration,
Z0 =0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm, Each replication
consists of 5 plants.

8. Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =(@-Db-1)=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 =30



Attachment 8. (Continued)

9.

10.

Factor Correlation (FK)

Y Yijk 2
FK =
abr
55.44
= 2
533
= 68.30
Amount Square (JK)
JK Total JKT) =Y Yijk 2 - FK
=(1.002+1.26 2+ ...+ 1.00 2) — 68.30
=1.93
3 Yij 2
JK Treatment JKP) = —FK
(100" + 0952+ ... +1.26)
= —68.30
=0.51
¥ Yijk 2
JK Treatment (Z) “Tor FK
9332411272+ ...+ 10.522)
= 33 —68.30
=0.33
Y Yij 2
JK Treatment (P) = —-FK
a2 2 2
(17.97 “+19.47 * + 18.00 )
= —68.30
=0.10
JK Interaction (ZxP) =JKP -JK (Z)-JK (P)
=0.51-0.33-0.10
=0.08
JK Error (JKG) = Jakarta — JKP
=1.93-0.51

=142
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Attachment 8. (Continued)
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11. Square Middle (KT)
Treatment Card (KTP) = =204
reatment Card ( ) = db Treatment 14 '
KT (Z _&(Z) =23 _ 0.16
) ~db(Z) 2 '
JK (P) _ 010
KT (P) :M) - E 0.02
JK (ZxP) _ 0,0
KT (ZxP) b @P) =0.01
JK(G) _ 8
KT Error (KTG) =G ~ 142 =005
30
12. F—Count
ID card _
F Calculate Treatment = (G) 004 =077
KT (Z) _ 0,0
F Count (2) = KT (G) 5 = 3.48
KT (P) _ 0.16
F Count (P) = KT (G) 0,0 =0.52
KT (ZxP) 5
F Calculate (ZxP) = KT(G) 00 =021
2
0,0
5
0.0
1
0,0
5
13. Table Anova
Sources of Diversity db JK KT F-count 123%21;
Treatment 14 0.51 0.04 0.77"™ 2.04
Concentration IBA (Z) 2 0.33 0.16 348" 3.32
Long Stem (P) 4 0.10 0.02 0.52™ 2.69
Interaction (ZxP) 8 0.08 0.01 021" 2.27
Error 30 1.42 0.05
Total 44 1.93

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

14.

5%).

Coefficient Diversity (KK)

\/K I Error



KK

=— X
Average Total

100
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Attachment 8. (Continued)

V0.05

= 3 x 100

=17.66 %

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK =17.66% < 20%, then the data is homogeneous.

15. Test Different Real The smallest (BNT) Treatment Concentration (Z)

2.0,05
Sd (Error Standard) = \/ = \/ =0.09
2KTG 4.3
b.r

t (a, db) =1.70

LSD a = Sd xt (a, db) =0.09 x 1.70 = 0.15

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Middl Z3 Z1 Z2 74 Z0 Notati
M evawe 139 125 120 117 L1s 0N

73 1.39 - a
Z1 1.25 0.14™ - ab
72 1.20 0.19° 0.05™ - b
74 1.17 022° 0.08™ 003" b
70 1.15 024° 0.10™ 005" 0.02® - b

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Average Notation
70 1.15 b
Z1 1.25 ab
Z2 1.20 b
73 1.39 a
74 1.17 b




Attachment 9. Analysis Data Amount Root

84

Stem Test —— Concentration IBA Total Aver
Length 70 Z1 Z2 73 74 age
(root)
1 10 12 16 18 7 63.00  12.60
P1 2 8 19 14 16 9 66.00  13.20
3 5 15 16 12 15 63.00 12.60
Sub-Total 23.00  46.00 46.00 46.00 31.00 192.00
Average 7.67 15.33 15.33 1533 10.33 12.80
1 14 8 6 17 7 52.00  10.40
P2 2 3 8 5 25 13 54.00  10.80
3 7 9 7 12 6 41.00 8.20
Sub-Total 24.00  25.00 18.00 54.00  26.00 147.00
Average 8.00 8.33 6.00 18.00 8.67 9.80
1 4 2 10 12 9 37.00 7.40
P3 2 3 14 14 9 6 46.00 9.20
3 2 15 15 11 11 54.00  10.80
Sub-Total 9.00 31.00 39.00 32.00  26.00 137.00
Average 3.00 10.33 13.00 10.67 8.67 9.13
Total 476.00
56.00 102.00 103.00 132.00 83.00 10.58
Long Stem 70 ZlConce;tzratlon [;33A 74 Average
(root)
P1 7.67 1533 1533 1533  10.33 13.42
P2 8.00 8.33 6.00  18.00 8.67 10.08
P3 3.00 1033 13.00 10.67 8.67 9.25
Average 622 1133 1144 14.67 9.22

Information : P = Stem Length Treatment. P1 = 15 cm; P2 = 20 cm; P3 =25 cm. Z = IBA concentration.
Z0 =0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm. Each replication

consists of 5 plants.

1.  Degrees Free (db)
Total
db Treatment =(@b)-1=(.3)-1=1
db IBA Concentration Treatment =(a—1)=(5-1)=4
db Treatment Long Stem =b-1)=3-1)=2
db Interaction
db Error

db=(abr)— 1=(533)— 1 =44

4

=@-Db-1H=G6-1H3-1)=8
= Total db — Treatment db =44 — 14 = 30



Attachment 9. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
FK ~abr
4762
533
=5035.02
Amount Square (JK)
JK Total (JKT) =Y Yijk 2 - FK
=(10.00°+ 12,002+ ... + 11.00 ) — 5035.02
=1114.98
% Yij ?
JK Treatment JKP) = —FK
2 2 2
(23,00 + 46007+ ... +26,00)
= 3 —5035.02
=704.31
¥ Yijk 2
JK Treatment (Z) = Tor FK
(56.00 2+ 102.00 2 + ... + 83.00 )
= —5035.02
=349.64
% Yij ?
JK Treatment (P) = -FK
ar. o 2 2
(192.00 “ + 147.00 © + 137.00 )
= ~5035.02

= 114.44

JK Interaction (ZxP) =JKP -JK (Z)—-JK (P)
=704.31-349.64 — 114.44
= 240.22

JK Error (JKG) = Jakarta — JKP
=1114.98 -704.31
=410.67
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Attachment 9. (Continued)
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4.  Square Middle (KT)
Treat Card (KTP) = = 1041 = 50.31
reatment Card ( ) = db Treatment 14 '
KT (Z _IK(Z) = 174.82
) ~db(2) 2 '
_JK(P) _ 11444
KT (P) __db(P) 2 = 28.61
CIK(@ZxP) 24022
KT Error (KTG L = 2007 _ 13.69
rror ( ) =" G 30 .
5. F—Count
ID card _ 5031
F Calculate Treatment = KT (G) m = 3.68
KT@)  _ 17482
F Count (Z2) = KT (G) 13.69 = 12.77
KT®)  _ 236l
F = — =7
Count (P) KT (G) 13.69 2.09
KT (@ZxP)  _ 30.03
F Calculate (ZxP = —_— =2
Calculate (ZxP) KT (G) 3.69 2.19
6. Table Anova
Sources of Diversity db JK KT F-count lz(_)t?g;
Treatment 14  704.31 50.31 3.68 2.04
Concentration IBA (Z) 2 349.64  174.82 12.77 3.32
Long Stem (P) 4 114.44 28.61 2.09 2.69
Interaction (ZxP) 8 240.22 30.03 2.19 2.27
Error 30 410.67 13.69
Total 44 1114.98

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

7.

5%).

Coefficient Diversity (KK)

\/ KT Error

=———— x 100
Average Total X

KK
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Attachment 9. (Continued)

V13.69

= Tlo.sg X100

=34.98 %

Note: If the Coefficient of Diversity (KK) > 30%, then transformation must be carried
out.

Conclusion : KK = 34.98% > 20%, then mandatory data transformed with V3.
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Appendix 9. ( Continued)

Transformation Root Cubic

Stem Concentration IBA Aver
Length 1o 20 721 72 z3  z4 oal e
(root)

1 2.15 229 252 2.62 1.91 11.50 2.30
P1 2 200 267 241 2.52 2.08 11.68 2.34
3 1.71 247 252 2.29 2.47 11.45 2.29

Sub-Total 5.86 7.42 7.45 7.43 6.46 34.63
Average 1.95 247 248 2.48 2.15 2.31

—

241 2.00 1.82 2.57 1.91 10.71 2.14

P2 2 1.44 2.00 1.71 292 2.35 10.43 2.09
3 1.91 2.08 1.91 2.29 1.82 10.01 2.00
Sub-Total 5.77 6.08 5.44 7.78 6.08 31.15
Average 1.92 2.03 1.81 2.59 2.03 2.08
1 1.59 1.26 2.15 2.29 2.08 9.37 1.87
P3 2 1.44 241 241 2.08 1.82 10.16 2.03
3 1.26 247 247 222 222 10.64 2.13
Sub-Total 4.29 6.14 7.03 6.59 6.12 30.17
Average 1.43 2.05 2.34 2.20 2.04 2.01
Total 95.95
1592 19.64 1992 21.81 18.66 2.13
Long Stem 70 ZlConce;tzratlon IZB? 74 Average
(root)
P1 1.95 247 248 2.48 2.15 2.35
P2 1.92 2.03 1.81 2.59 2.03 2.09
P3 1.43 2.05 2.34 2.20 2.04 2.00
Average 1.77 2.18 2.21 242 2.07

Information : P = Stem Length Treatment, P1 = 15 cm; P2 = 20 cm; P3 =25 cm, Z = IBA concentration,
Z0 =0 ppm; Z1 =100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm, Each replication
consists of 5 plants.

8.  Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)—-1=(3)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =@-Db-H=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 9. (Continued)

9.

10.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr
95.95
= 2
5.3.3
=204.59
Amount Square (JK)
JK Total (JKT) =Y Yijk 2 - FK
=(2.15 +2.292+ ... +2.22)-204.59
=6.40
Y Yij
JK Treatment JKP) = P FK
(586 +7.42+ ... +6.12)
= 3 —204.59
=3.99
¥ Yijk 2
JK Treatment (Z) “Tor FK
(15.922+19.64 2+ ...+ 18.66 %)
= 33 —204.59
=2.06
% Yij?
JK Treatment (P) = -FK

ar
(34.632+31.152+30.172)
= ~204.59

=0.73

JK Interaction (ZxP) =JKP-JK (Z)-JK (P)
=3.99-2.06-0.73
=1.20

JK Error (JKG) = Jakarta — JKP
=6.40-3.99
=240
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Attachment 9. (Continued)

11. Square Middle (KT)
Treat Card (KTP) = =3'99—029
reatment Card ( ) = db Treatment 14 '
KT (Z _&K(2) = 20 _ 1.03
) ~db(Z) 2 '
JK (P) 073
KT (P) :M) - R 0.18
JK(ZxP)  _ 1.0
KT (ZxP) :m - 3 =0.15
JK(G) 2,
KT Error (KTG) ST = 40 =008
30
12. F—Count
ID card _
F Calculate Treatment = KT (G) 029 — 3.56
KT (Z) _ m
F Count (Z2) = KT (G) 1.03 = 12.88
KT®  _ o008
F Count (P) = KT (G) 0.18 =228
KT(ZP)  _ 008
F Calculate (ZxP) = KT (G) 0.03 — 1.87
0.08
13. Table Anova
Sources of Diversity db JK KT F-count lzg)te(l)‘tgl)e
Treatment 14 3.99 0.29 3.56 7 2.04
Concentration IBA (Z) 2 2.06 1.03 12.88° 3.32
Long Stem (P) 4 0.73 0.18 228" 2.69
Interaction (ZxP) 8 1.20 0.15 1.87™ 2.27
Error 30 2.40 0.08
Total 44 6.40

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table
5%).

14. Coefficient Diversity (KK)

vV KT Error

=— x 100
Average Total X
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Attachment 9. (Continued)

v0.08
= > 13 x 100

=13.27%

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.
Conclusion : KK = 13.27% < 20%, then the data is homogeneous.

15. Test Different Real The smallest (BNT) Treatment Concentration (Z)

2. 0.08

Sd (Error Standard) = \/ = \/ =0.13

2KTG 4.3

b.r

t (o, db) =1.70

LSD a = Sd xt (o, db) = 0.13 x 1.70 = 0.22

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment  Middl _Z3 Z2 Z1 Z4 20 Notati
reatment o vae 242 221 218 207 177 otatio

73 242 - a
72 221 021" - ab
Z1 2.18 024" 0.03™ - b
74 2.07 035" 014" 011" - b
Z0 177 0657 044" 0417 030" SN

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Average Notation
70 1.77 c
Z1 2.18 b
Z2 221 ab
73 242 a

74 2.07 b
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Attachment 10. Analysis Data Long Root

Stem Concentration IBA Aver
Length 't 20 z1 22 73 z4  Torl oo
(cm)

1 1030 13.50 1550 1680 1650  72.60  14.52
PI 2 1370 1200  13.00 1740 1420  70.30  14.06
3 1540 1480 1410 1530 1500  74.60 1492

Sub-Total 3940 4030 4260 4950 4570 21750
Average 13.13 1343 1420 1650  15.23 14.50
1 13.10 1210 1560 19.10 1720  77.10 1542
P2 2 790 1130 1430 1860 1410 6620  13.24
3 1480 1470 1600 2060 1040 7650 1530

Sub-Total 3580 3810 4590 5830 4170  219.80
Average 1193 1270 1530 1943 13.90 14.65

—

9.30 14.00 13.50 16.10 11.20 64.10 12.82

P3 2 7.60 15.80 16.70 15.60 9,10 64.80 12.96
3 5.60 13.30 16.60 16.00 13.70 65.20 13.04
Sub-Total 22.50 43.10 46.80 47.70 34.00 194.10
Average 7.50 14.37 15.60 15.90 11.33 12.94
Total 631.40
97.70  121.50 13530 15550 121.40 14.03
Long Stem 70 71 Concerét;atlon IB% 74 Average
(cm)
P1 13.13 13.43 14.20 16.50 15.23 14.32
P2 11.93 12.70 15.30 19.43 13.90 14.84
P3 7.50 14.37 15.60 15.90 11.33 13.34
Average 10.86 13.50 15.03 17.28 13.49

Information : P = Stem Length Treatment. P1 = 15 cm; P2 = 20 cm; P3 =25 cm. Z = IBA concentration.
Z0 =0 ppm; Z1 =100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm. Each replication
consists of 5 plants.

1.  Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)-1=(5.3)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =(@-Db-1)=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 = 30



Attachment 10. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
FK T abr
631.40
= 2
533
= 8859.24
Amount Square (JK)
JK Total (JKT) =Y Yijk2 - FK
=(10.30 2+13.50%+...+11.33 2) —8859.24
=417.42
Y Yij?
JK Treatment JKP) = P FK
(39.40° +40.30%+ ... +34.00")
= 3 — 8859.24
=305.15
¥ Yijk 2
JK Treatment (Z) = Tor FK
(97.70 2+ 121.50 2 + ... + 121.40 %)
= 33 — 8859.24
=199.85
¥ Yij 2
JK Treatment (P) = -FK
ar. 2 2 2
(217.50 “+219.80  +194.10 7)
= —8859.24
53
=26.96

JK Interaction (ZxP) =JKP -JK (Z)—-JK (P)
=305.15-26.96—- 199.85
=78.34

JK Error (JKG) = Jakarta — JKP
=417.42—-305.15
=112.27
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Attachment 10. (Continued)
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4.  Square Middle (KT)
T Card (KTP) = =225 50
reatment Card ( ) = b Treatmont 12 .
JK(Z) 199.85 .
KT (Z) = m) > =99.92
JK (P) 26.96 B
KT (P) = M) e =6.74
JK (ZxP) 78.34
KT (ZxP) =1b (ZxP) (ZxP) 3 =9.79
K (G) 112.27
KT Error (KTG) ="db G 30 =3.74
5. F-Count
ID card _ 2180
F Calculate Treatment = (G) m =5.82
KT @) 99.92
F Count (2) = KT (G) m = 26.70
KT (P) 6.74
F Count (P) = KT (G) 374 = 1.80
KT (ZxP)  _ gq9
F Calculate (ZxP) = KT (G) 374 =2.62
6. Table Anova
. F-table
Sources of Diversity db KT F-count (0.05)
Treatment 14 21.80 582° 2.04
Concentration IBA (Z) 2 99.92 26.70 " 332
Long Stem (P) 4 6.74 1.80™ 2.69
Interaction (ZxP) 8 9.79 2.62° 227
Error 30 3.74
Total 44

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

7.

5%).
Coefficient Diversity (KK)

\/K I Error

= X
R ataan Total

V' 3.74

=403 X100

KK 100
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Attachment 10. (Continued)
=13.79%
Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried
out.

Conclusion : KK = 13.79% < 20%, then the data is homogeneous.

8.  Test Different Real The smallest (BNT) Treatment Concentration (Z)

2.3.74
Sd (Error Standard) = \/ = \/ =091
2KTG 4.3
b.r

t (a, db) =1.70

LSD a =Sd xt (a, db) =0.91 x 1.70 = 1.55

Table Results Test Carry on Treatment Single Z with BNT level 0.05

T Middl Z3 72 Z1 Z4 Z0 Notati
reatment o vae 1728 1503 1350 1349 1086  ow@lo

73 17.28 _ a
72 15.03 2.25 - b
Z1 1350 378" 153" - b
74 1349 379" 154™ 001" - b

Z0 10.86 642" 4177 2647 2637 -

Table Results Test Carry on Treatment Single Z with BNT level 0.05

o

Treatment Average Notation
Z0 10.86 c
Z1 13.50 b
72 15.03 b
Z3 17.28 a
Z4 13.49 b

9.  TestDifferent Real The smallest (BNT) Interaction Treatment
Concentration (Z) and Length of the Stem (P)

2.3.74
Sd (Error Standard) = \/ = \/ =1.57
2KTG 3
T
t (a, db) =1.70

LSD o = Sd xt (&, db) = 1.57 x 1.70 = 2.67
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Attachment 10. (Continued)

Table Results Test Continue Interaction Treatment Z And Treatment P with BNT level 0.05

Middl _Z3P2 7Z3P1 Z3P3 Z2P3 7Z2P2 74Pl ZI1P3 Z2P1 Z74P2 ZIP1 ZOP1 Z1P2 Z0P2 Z7Z4P3 ZOP3
e Value 1943 1650 1590 15.60 1530 1523 1437 1420 1390 13.43 13.13 1270 11.93 11.33 7.50

Treatment Notatio
n

7Z3P2 19.43 -

Z3P1 16.50 2937 -
Z3P3 1590 3.53% 0.60™
Z2P3 1560 3.83° 0.90™
72P2 1530 4.13° 120%™
Z4P1 1523 420° 127™
Z1P3 1437 507° 213™ -
7Z2P1 1420 523° 230™ 017%™ -
Z4P2 13.90 553° 2600 0.47™ 030 ™ SN

Z1P1 1343 600" 3.07° 0.93™ 0.77m‘
Z0P1 13.13 630" 337" 277 123™ 107%™

Z1P2 1270 673" 380" 320" 2.90*_ 1.67™ 1.50™
Z0P2 1193 750° 457" 397" 3.67° 337° 330 243™ 227%™

74P3 1133 8.10° 5.17" 457° 427" 397" 390" 3.03° 287"
Z0P3 750  11.93" 900" 840" 810" 7.80"° 7.73" 6.87" 670"
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Attachment 10. (Continued)

Table Results Test Carry on Treatment Z And Treatment P with BNT level 0.05

Treatment Average Notation
Z0P1 13.13 defg
Z0P2 11.93 fg
Z0P3 7.50 h
Z1P1 13.43 cdefg
Z1P2 12.70 efg
Z1P3 14.37 bedef
Z2P1 14.20 bedef
Z2P2 15.30 bede
72P3 15.60 bed
Z3P1 16.50 b
Z3P2 19.43 a
Z3P3 15.90 be
ZAP1 15.23 bede
ZAP2 13.90 bedefg

Z4P3 11.33 g




Attachment 11. Total Chlorophyll

Total Chlorophyll (mg g ') =20.2 A645 nm + 8.02 A663 nm

Total Chlorophyll ZOP1U1 =20.2 x 0.609 +
Total Chlorophyll ZOP1U2 =20.2 x 0.544 +
Total Chlorophyll ZOP1U3 =20.2 x 0.673 +
Total Chlorophyll ZOP2U1 =20.2 x 0.467 +
Total Chlorophyll ZOP2U2 = 20.2 x 0.442 +
Total Chlorophyll ZOP2U3 =20.2 x 0.461 +
Total Chlorophyll ZOP3U1 =20.2 x 0.538 +
Total Chlorophyll ZOP3U2 =20.2 x 0.538 +
Total Chlorophyll ZOP3U3 =20.2 x 0.538 +
Total Chlorophyll Z1P1U1 =20.2 x 0.376 +
Total Chlorophyll Z1P1U2 =20.2 x 0.401 +
Total Chlorophyll Z1P1U3 =20.2 x 0.629 +
Total Chlorophyll Z1P2U1 =20.2 x 0.810 +
Total Chlorophyll Z1P2U2 =20.2 x 0.540 +
Total Chlorophyll Z1P2U3 =20.2 x 0.651 +
Total Chlorophyll Z1P3U1 =20.2 x 0.705 +
Total Chlorophyll Z1P3U2 =20.2 x 0.605 +
Total Chlorophyll Z1P3U3 =20.2 x 0.866 +
Total Chlorophyll Z2P1U1 =20.2 x 0.735 +
Total Chlorophyll Z2P1U2 =20.2 x 0.815 +
Total Chlorophyll Z2P1U3 =20.2 x 0.900 +
Total Chlorophyll Z2P2U1 =20.2 x 0.501 +
Total Chlorophyll Z2P2U2 =20.2 x 0.617 +
Total Chlorophyll Z2P2U3 =20.2 x 0.729 +
Total Chlorophyll Z2P3U1 =20.2 x 0.520 +
Total Chlorophyll Z2P3U2 =20.2 x 0.688 +

8.02x1.462=24.03mgg"
8.02x1.335=21.70mg g "
8.02x1.599=2642mgg"
8.02x1.085=18.14mgg"
8.02x1.041=1728mgg"
8.02x1.054=1776 mgg"
8.02x1.330=21.53mgg"
8.02x1.330=21.53mgg"
8.02x1.330=21.53mgg"
8.02x0.918=1496mgg"
8.02x0.996=16.09mgg"
8.02x1.432=2419mgg"
8.02x1.789=30.71mgg"
8.02x1.294=2129mgg"
8.02x1.526=2539mgg"
8.02x1.583=2694mgg"
8.02x1.442=2379mgg"
8.02x1.813=32.03mgg"
8.02x 1.709=2855mgg"
8.02x1.786=30.79mg g "
8.02x1.436=29.70mg g"
8.02x1.240=20.07mgg"
8.02x1.615=2542mgg"
8.02x 1.665=28.08 mgg"
8.02x1.221=20.30mg g"
8.02x1.593=26.6Tmgg"

1

1

1

1
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Attachment 11. (Continued)

Total Chlorophyll Z2P3U3 =20.2 x 0.903 +
Total Chlorophyll Z3P1U1 =20.2 x 0.709 +
Total Chlorophyll Z3P1U2 =20.2 x 0.711 +
Total Chlorophyll Z3P1U3 =20.2 x 0.838 +
Total Chlorophyll Z3P2U1 =20.2 x 0.797 +
Total Chlorophyll Z3P2U2 =20.2 x 0.994 +
Total Chlorophyll Z3P2U3 =20.2 x 0.864 +
Total Chlorophyll Z3P3U1 =20.2 x 0.715 +
Total Chlorophyll Z3P3U2 =20.2 x 0.584 +
Total Chlorophyll Z3P3U3 =20.2 x 0.694 +
Total Chlorophyll Z4P1U1 =20.2 x 0.496 +
Total Chlorophyll Z4P1U2 =20.2 x 0.900 +
Total Chlorophyll Z4P1U3 =20.2 x 0.615 +
Total Chlorophyll Z4P2U1 =20.2 x 0.818 +
Total Chlorophyll Z4P2U2 = 20.2 x 0.660 +
Total Chlorophyll Z4P2U3 =20.2 x 0.739 +
Total Chlorophyll Z4P3U1 =20.2 x 0.724 +
Total Chlorophyll Z4P3U2 =20.2 x 0.697 +
Total Chlorophyll Z4P3U3 =20.2 x 0.513 +

8.02x1.876=3329mgg"
8.02x1.675=27.76 mg g~
8.02x 1.665=27.72mgg"
8.02x1.823=31.55mgg"
8.02x 1.796 =30.50mg g~
8.02x1.974=3591mgg"
8.02x1.868=3243mgg"
8.02x1.619=2743mgg"
8.02x1.372=2280mgg"
8.02x 1.637=27.15mgg"
8.02x 1.190=19.56 mg g~
8.02x1.876=3332mgg"
8.02x1.466=24.18mgg"
8.02x 1.796 =30.93mg g "
8.02x 1.553=25.79mgg"
8.02x 1.675=28.36mgg"
8.02x1.637=2775mgg"
8.02x1.646=2728mgg"
8.02x1.243=20.33mgg"

98
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Attachment 12. Analysis Data Total Chlorophyll

Stem Test Concentration IBA Total Aver
Length 70 Z1 72 73 74 age
(mgg™')
1 24.03 14.96 28.55 27.76 19.56 114.86 22.97
P1 2 21.70 16.09 30.79 27.72 33.23 129.53 25.91
3 26.42 24.19 29.70 31.55 24.18 136.04 27.21
Sub-Total 72.15 55.24 89.04 87.03 76.97 380.43
Average 24.05 18.41 29.68 29.01 25.66 25.36
1 18.14 30.71 20.07 30.50 30.93 130.35 26.07
P2 2 17.28 21.29 25.42 3591 25.79 125.69 25.14
3 17.76 25.39 28.08 32.43 28.36 132.02 26.40
Sub-Total 53.18 77.39 73.57 98.84 85.08 388.06
Average 17.73 25.80 24.52 32.95 28.36 25.87
1 21.53 26.94 20.30 27.43 27.75 123.95 24.79
P3 2 21.53 23.79 26.67 22.80 27.28 122.07 24.41
3 21.53 32.03 33.29 27.15 20.33 134.33 26.87
Sub-Total 64.59 82.76 80.26 77.38 75.36 380.35
Average 21.53 27.59 26.75 25.79 25.12 25.36
Total 1148.84
189.92 21539 24287 263.25 23741 25.53
Long Stem 70 ZlConcent;e;tlon IB§3 74 Average
(mgg")
P1 24.05 18.41 29.68 29.01 25.66 25.29
P2 17.73 25.80 24.52 32.95 28.36 25.25
P3 21.53 27.59 26.75 25.79 25.12 25.42
Average 21.10 23.93 26.99 29.25 26.38

Information : P = Stem Length Treatment. P1 = 15 cm; P2 = 20 cm; P3 =25 cm. Z = IBA concentration.
Z0 =0 ppm; Z1 =100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm. Each replication
consists of 5 plants.

1.  Degrees Free (db)

Total db=(abr)—1=(5.33)-1=44
db Treatment =(ab)-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=3-1)=2

db Interaction =(@a-Db-1)=6-1H3-1)=8

db Error = Total db — Treatment db =44 — 14 =30



Attachment 12. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
K = 113956
2
=~ 533
=29329.63
Amount Square (JK)
JK Total (JKT) =Y Yijk 2 - FK
=(24.032+14.96 2+ ... + 11.33 2) — 29329.63
=1131.63
Y Yij
JK Treatment JKP) = P FK
(72.15 +55.24%+ ... +75.36)
= 3 —29329.63
= 687.43
> Yij?
JK Treatment (P) = -FK
a2 2 2
(380.43 ~+388.06 ~ +380.35 ")
= —29329.63
53
=261
¥ Yijk 2
JK Treatment (Z) =T FK
(180.64 2 +21539 2 + ... +237.41 %)
= —29329.63
33
=349.52

JK Interaction (ZxP) =JKP -JK (Z)—-JK (P)
=687.43 -2.61 —349.52
=335.29

JK Error (JKG) = Jakarta — JKP
=1131.63 — 6877.43
=44421

100
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Attachment 12. (Continued)

4.  Square Middle (KT)

Treatment Card (KTP) = = 878 49.10
reatment Card ( ) = db Treatment 14 -
KT (P _K(P) = ﬂ = 0.65
(P) ~db(P) 4 e
JK(Z) _349.52
KT (Z2) = m) - — =174.76
JK (ZxP)  _ 33529
KT (ZxP) = db (ZxP) o =4191
KT Error (KTG =) = 242 14.81
rror ( ) =" G 30 = 14.
5. F-Count
- ID card _ 4910 B
F Calculate Treatment = (G) TSI =332
KT®  _ 065 B
F Count (P) = KT (G) Tasl = 0.04
F Count (7 K@ _ 746 -
ount () “KT(©) 14.81 '
KT@EP)  _ 4191
F Calculate (ZxP = — = 2.
Calculate (ZxP) KT (G) 431 2.83
6. Table Anova
Sources of Diversity db JK KT F-count lzbt%lasl)e
Treatment 14  687.43 49.10 3327 2.04
Long Stem (P) 4 2.61 0.65 0.04 ™ 2.69
Concentration IBA (Z) 2 349.52 174.76 11.80° 332
Interaction (ZxP) 8 335.29 41.91 2837 227
Error 30 44421 14.81
Total 44 1131.63

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table
5%).

7.  Coefficient Diversity (KK)

\/K I Error

N R ataan Total *
vV 14.81

T 2553

KK 100

x 100
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Attachment 12. (Continued)
=15.07%

Note: If the Coefficient of Diversity (KK) > 20%, then transformation must be carried out.
Conclusion : KK =15.07% < 20%, then the data is homogeneous.

8.  Test Different Real The smallest (BNT) Treatment Concentration (Z)

Sd (Error Standard) = \/ = \/2 1481 =1.81
2KTG 4.3
b.r

t (a, db) =1.70

LSD a =Sd xt (a, db) = 1.85 x 1.70 =3.15

Table Results Test Carry on Interaction Treatment Single Z with BNT Level 0.0 5

T Mark 73 72 74 71 Z0 Notati
reatment \pidle 2925 2699 2638 2393 21.10 . otatio

73 29.25 a
72 26.99 - ab
74 26.38 061" ab

Z1 23.93 5327 3.06™ 2450 be
Z0 21.10 815" 589" 528" c

Table Results Test Carry on Treatment Single Z with BNT level 0.05

Treatment Average Notation
70 21.10 c
Z1 23.93 bc
72 26.99 ab
73 29.25 a
74 26.38 ab

9.  TestDifferent Real The smallest (BNT) Interaction Treatment
Concentration (Z) and Length of the Stem (P)

2.14.81

Sd (Error Standard) = \/ = =

SKTG \/ 3 3.14
r

t (a, db) =1.70

LSD a =Sd xt (0, db)=3.14x 1.70 =5.3
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Attachment 12. (Continued)

Table Results Test Carry on Interaction Treatment Z And Treatment P with BNT Level 0.05

Perlakuan  NAi _Z3P2 Z2P1  Z3P1 Z4P2 ZIP3 72P3 ZIP2 Z3P3 ZAPI Z4P3 Z72P2 ZOPL ZOP3 ZIP1 ZOP2 . .
Tengah 32,95 29,68 29,01 2836 27,59 26,75 258 2579 2566 2512 2452 2405 21,53 1841 17,73
Z3P2 32,95 | 0,00 a
Z2P1 29.68 327%™ 0.00 ab
Z3P1 20.01 394%™ 0.67™ 0.00 aBC
Z4P2 2836 459" 132%™ 0.65™  0.00 aBC
Z1P3 2759 5367 209%™ 142%™ 0.77™  0.00 be
Z2P3 2675 6207 1293™ 226™ 161" 0.84™ 0.00 bed
Z1P2 2580 7.15° 3.88™ 321™ 256™ 1.79™ 095™ 0.00 bed
Z3P3 2579  7.16° 3.89™ 322%™ 257%™ [80™ 0.96™ 0.01™ 0.00 bed
Z4P1 2566 7297 402%™ 335%™ 270" 1.93™ 1.09™ 0.14™ 0.13™ 0.00 bed
Z4P3 2512 7837 456™ 389" 324M™ 247" 163™ 0.68™ 0.67™ 0.54™ 0.00 bed
Z2P2 2452 843" 516™ 449™ 384™ 307" 223" 128%™ 127" 1.14™ 0.60™ 0.00 bed
Z0P1 2405 890" 5637 496™ 431™ 354" 270™ 1.75™ 1.74™ 1.61™ 1.07™ 047" 0.00 CDE
Z0P3 2153 11427 8.15° 748" 683" 6.06 " |FEEEEE o def
Z1P1 18.41 14.54" 11.27" 1060" 995" 9.18" 834" 739" 738" 725" 671" 6.11" |FEIEEN ef
ZOP2  17.73 15227 11.95" 11.28" 10.63° 9.86" 9.02" 8.07° 806" 793" 739" 679" 632" [BIB0N0O68TN000N f
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Appendix 12. (Continued)

Table Results Test Carry on Treatment Z And Treatment P with BNT level 0.05

Treatment Average Notation
Z0P1 24.05 CDE
Z0P2 17.73 f
Z0P3 21.53 def
Z1P1 18.41 ef
Z1P2 25.80 bed
Z1P3 27.59 be
Z2P1 29.68 ab
Z2P2 24.52 bed
Z2P3 26.75 bed
Z3P1 29.01 aBC
Z3P2 32.95 a
Z3P3 25.79 bed
Z4P1 25.66 bed
ZAP2 28.36 aBC

ZAP3 25.12 bed




Attachment 13. Analysis Data Percentage Cuttings Life
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Stem Test Concentration IBA Total Aver
Length 70 71 72 73 74 age
(%)
1 20.00 20.00 60.00 40.00 40.00 180.00 36.00
P1 2 40.00 20.00 20.00 40.00 20.00 140.00  28.00
3 40.00 60.00 40.00 40.00 20.00 180.00  40.00
Sub-Total 100.00  100.00 120.00 120.00 80.00 520.00
Average 33.33 33.33 40.00 33.33 26.67 33.33
1 40.00 40.00 40.00 40.00 40.00 200.00  40.00
P2 2 40.00 60.00 40.00 60.00 40.00 240.00  48.00
3 40.00 20.00 60.00 60.00 40.00 220.00  44.00
Sub-Total 120.00  120.00 140.00 160.00 120.00 660.00
Average 40.00 40.00 46.67 53.33 40.00 44.00
1 20.00 20.00 40.00 20.00 20.00 120.00  24.00
P3 2 20.00 40.00 20.00 60.00 20.00 160.00 32.00
3 20.00 40.00 40.00 40.00 20.00 160.00 32.00
Sub-Total 60.00 100.00  100.00  120.00 60.00 440.00
Average 20.00 33.33 33.33 40.00 20.00 29.33
Total 1620.00
280.00  320.00 360.00 400.00 260.00 36.00
Concentration IBA
Long Stem 70 71 77 73 74 Average
(%)
P1 33.33 33.33 40.00 40.00 26.67 36.67
P2 40.00 40.00 46.67 53.33 40.00 45.00
P3 20.00 33.33 33.33 40.00 20.00 31.67
Average 31.11 35.56 40.00 44.44 28.89

Information : P = Stem Length Treatment. P1 = 15cm; P2 = 20 cm; P3 = 25 cm. Z = IBA concentration.
70 =0ppm; Z1 =100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 = 250 ppm. Each replication

consisted of 5 plants.
1.  Degrees Free (db)

Total
db Treatment

db=(abr)—1=(5.33)-1=44

=(ab)-1=(53)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4
=b-1)=@3-1)=2

=@-Db-DH)=G6-DH3B-1)=8
= Total db — db Treatment = 44 — 14 = 30

db Treatment Long Stem
db Interaction
db Error



Appendix 13. (Continued)

2.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr 1620.00
2
- 533
= 58320.00
Amount Square (JK)
JK Total (JKT) = ¥ Yijk2 - FK
= (20.00° +20.00 2+ ... +20.00 ) — 58320.00
= 8480.00
¥ Yij
JK Treatment JKP) = P FK
2 2
(100,00 + 10000+ ... + 60,00 )
= 3 —58320.00
=3412.33
Y Yijk 2
JK Treatment (Z) = - FK
br 2 2
(360.00 > + 460.00 > + ... +400.00 %)
= —58320.00
5.3
= 1457.78
Y Yij 2
JK Treatment (P) = - FK

ar
(520.00 2 + 660.00 2 + 440.00 2)

—58320.00

=1653.33

JK Interaction (ZxP) =JKP —JK (Z)—-JK (P)
=3412.33 — 1457.78 — 1653.33
=302.22

JK Error (JKG) = Jakarta — JKP
= 8480.00 — 3412.33
= 5066.67
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Appendix 13. (Continued)
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4. Square Middle (KT)
T Card (KTP) = = 2PH 243.81
reatment Card ( ) = db Treatment 14 ’
KT (Z _&(Z) = 1R 728.89
@) ~db(2) 2 ‘
JK (P) _1653.33
KT (P) = M) - 1 =413.33
JK (ZxP)  _ 30222
KT (ZxP) =db (ZxP) S =37.78
KT Error (KTG 2O = 0000 _ 5.8
rror ( ) =" G 30 .
5.  F—Count
E Caleul T B ID card — 243 81 .
alculate Treatment = (G) 168.89 1.36
KT@ 7288
F Count (2) = KT (G) 16889 3.25
F Count (P CKT®) 41333 s
ount (P) ~KT(©) 16889
CKT@xP)  _ 3778
F Calculate (ZxP) = KT (G) 6880 0.35
6. Table Anova
Source Diversity db JK KT F-count 123%21;
Treatment 14 341333  243.81 1.44™ 2.04
Concentration IBA (Z) 2 1457.78  728.89 4327 3.32
Long Stem (P) 4 165333 41333 245™ 2.69
Interaction (ZxP) 8 302.22 37.78 022" 2.27
Error 30 5066.67 168.89
Total 44 8480.00

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

5%).

7.  Coefficient Diversity (KK)

VKT Error
KK

=— X
Average Total

100
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Appendix 13. (Continued)

V' 168.89

= 3600 X100

=36.1 %

Description: If the Coefficient of Diversity (KK) > 30%, then it must be carried out
transformation.

Conclusion : KK = 36.1% > 30%, then mandatory data transformed with V3.
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Attachment 13. ( Continued)

Cubic Transformation

Stem Test Concentration IBA Total Aver
Length O Z0 71 72 73 74 O age
(%)

—

2.71 2.71 391 3.42 3.42 16.18 3.24

P1 2 342 2.71 2.71 342 2.71 14.98 3.00
3 342 391 342 342 2.71 16.89 3.38
Sub-Total 9.55 9.34 10.05 10.26 8.85 48.06
Average 3.18 3.11 3.35 3.42 2.95 3.20
1 342 342 342 342 342 17.10 342
P2 2 342 391 342 391 342 18.09 3.62
3 342 2.71 3.91 391 342 17.38 3.48
Sub-Total 1026 10.05 10.75 11.25 10.26 52.57
Average 342 3.35 3.58 3.75 342 3.50
1 2.71 2.71 3.42 2.71 2.71 14.28 2.86
P3 2 2.71 342 2.71 391 2.71 15.48 3.10
3 2.71 342 342 342 2.71 15.69 3.14
Sub-Total 8.14 9.55 9.55 10.05 8.14 45.44
Average 2.71 3.18 3.18 3.35 2.71 3.03
Total 146.07
27.96 2895 30.36 31.56 27.25 3.25
Concentration IBA
Long Stem 70 71 79 73 74 Average
(%)
P1 3.18 3.11 3.35 342 2.95 3.27
P2 342 3.35 3.58 3.75 342 3.53
P3 2.71 3.18 3.18 3.35 2.71 3.11
Average 3.11 322 3.37 3.51 3.03

Information : P = Stem Length Treatment, P1 = 15cm; P2 = 20 cm; P3 = 25 cm, Z = IBA concentration,
Z0 =0 ppm; Z1 = 100 ppm; Z2 = 150 ppm; Z3 = 200 ppm; Z4 =250 ppm, Each replication
consists of 5 plants.

8.  Degrees Free (db)

Total db=(abr)—1=(533)-1=44
db Treatment =(ab)-1=(3)-1=14

db IBA Concentration Treatment =(a—1)=(5-1)=4

db Treatment Long Stem =b-1)=@3-1)=2

db Interaction =@-Db-1H)=6-1H3-1)=8

db Error = Total db — db Treatment = 44 — 14 = 30



Appendix 13. (Continued)

9.

10.

Factor Correlation (FK)

¥ Yijk 2
FK =
abr 146.07
2
=533
=474.17
Amount Square (JK)
JK Total (JKT) =Y Yijk 2 - FK
=(1.30 +1.30%+ ... + 1.30 ) — 474.17
=832
Y Yij 2
JK Treatment JKP) = —FK
Q71 42712+ ... +2.71)
= —474.17
=3.52
Y Yijk 2
JK Treatment (Z) " T FK
(27.962+28.95% + ... +27.252)
= - —474.17
=1.73
Y Yij 2
JK Treatment (P) = -FK
a - 2 2
(48.06 “+52.57 ° +45.44 )
= 3 ~474.17
=137

JK Interaction (ZxP) =JKP -JK (Z)-JK (P)
=3.52-137-1.73
=0.42

JK Error (JKG) = Jakarta — JKP
=8.32-3.52
=4.80
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Appendix 13. (Continued)
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11. Square Middle (KT)
T Card (KTP) = =22 _ s
reatment Card ( ) = db Treatment 14 '
KT (Z _&(Z) =137 - 0.68
@) ~db(2) 2 '
~JK(P) _ 1713
KT (P) = b (P) i 0.43
CIK@ZxP) 042 _
KT (ZxP) =1b (ZxP) (ZxP) s 0.05
KT Error (KTG 2@ =290 _ 16
rror ( ) =" G 30 .
12. F—Count
ID card — 025
F Calculate Treatment =1 (G) o 016 = 1.57
KT@)  _ 068
F Count (2) = KT (G) 016 =4.27
KT®  _ 043
F Count (P) =KT (G) 016 =271
F Calculate (ZxP LD~ o0s 0.33
t = — = 0.
alculate (ZxP) KT (G) 016
13. Table Anova
Sources of Diversity db JK KT F-count lzbt%l;.l)e
Treatment 14 3.52 0.25 1.57™ 2.04
Concentration IBA (Z) 2 1.37 0.68 427" 332
Long Stem (P) 4 1.73 0.43 271° 2.69
Interaction (ZxP) 8 0.42 0.05 0.33™ 2.27
Error 30 4.80 0.16
Total 44 8.32

Information : * = Significant (F Count > F Table 5%) And Mr. = No Significant (F Count <F Table

14.

5%).

Coefficient Diversity (KK)

\/ KT Error

KK =
Average Total X

100
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Appendix 13. (Continued)

V3725

=mx100

=12.32%
Description: If the Coefficient of Diversity (KK) > 20%, then it must be carried out
transformation.

Conclusion : KK = 12.32% < 20%, then the data is homogeneous.

15. Test Different Real The smallest (BNT) Treatment Concentration (Z)

2.0.03
Sd (Error Standard) = \/ = \/ =0.08
2KTG 4.3
b.r
t (o, db) =1.70
LSD a = Sd xt (o, db) = 0.46 x 1.70 = 0.13
Table Results Test Carry on Treatment Single Z with BNT level 0.05
T Middl Z3 72 Z1 Z0 74 Notati
reatment 351 337 322 311 3.03 otatio
Value
73 3.51 0.00 a
72 3.37 0.14 0.00 ab
71 322 0.29 0.15 aBC
Z0 3.11 0.40 0.26 bc
74 3.03 0.48 0.34 C
Table Results Test Carry on Treatment Single Z with BNT level 0.05
Treatment Average Notation
Z0 3.11 bc
Z1 3.22 aBC
Z2 3.37 ab
73 3.51 a
74 3.03

16. Test Different Real The smallest (BNT) Treatment Long Stem (P)

2.0.16
Sd (Error Standard) = \/ = \/ =0.15
2KTG 5.3

t (o, db) = 1.70
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Attachment 13. ( Continued)
LSD a =Sd xt (o, db) =0.15x 1.70 = 0.25

Table Results Test Carry on Treatment Single P with BNT ta raf 0.05
Mark P2 P3 Pl

Treatment \pqqie = 353 327 311 IIfOtaﬁO
P2 3.53 [0 a
P3 327 026 0.00 b
Pl 311 042 016  0.00 b

Table Results Test Carry on Treatment Single P with BNT level 0.05

Treatment Average Notation
P1 3.11 b
P2 3.53 a

P3 3.27 b




Attachment 14. Summary Results Research

on Average Shoot Emergence Time Data
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Stem Concentration IBA (ppm) Average
Length (cm) 0 100 150 200 250
(HST)
15 9.00 8.33 9.33 6.33 11.67 8.25¢°
20 10.00 11.67 12.00 8.33 12.33 10.50 ®
25 12.00 12.00 11.33 10.33 13.00 11.42°¢
Average 10.33°  10.67° 10.89° 8338  1233°¢
Data Average Number of Shoots
Long B Concentration IBA (ppm) A
Stem (cm) 0 100 150 200 250 verage
(shoot)
15 1.33 1.33 1.00 1.67 1.33 1.33
20 1.33 1.67 1.00 2.33 1.33 1.58
25 1.00 1.33 1.33 2.00 1.00 1.42
Average 1.22° 1.44%  1.11% 2.00° 122°
Data Average Shoot Length
Long Concentration IBA (ppm)
Sz(fﬁ) 0 100 150 200 250 Average
(cm)
15 10.07 & 19.47 bede 23,530 272004 1518¢f 20.07
20 13.10% 15879  19.40b«de 33008 1328 20.34
25 10.108  21.50°% 17.20 bedef 27,0704 14,87 17.47
Average 11.099  18.94° 20.04° 27.09%  14.44°
Data Average Amount Leaf
Long ) Concentration IBA (ppm) A
Stem (cm) 0 100 150 200 250 verage
(strand)
15 13.33 18.33 16.67 25.33 14.67 18.42
20 17.33 25.33 21.00 28.33 19.33 23.00
25 13.00 16.33 17.33 26.33 14.00 18.25
Average 14.56°  20.00® 1833°  2667*  16.00°




Appendix 14. ( Continued)

Data Average Amount Root
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Long Concentration IBA (ppm)

Stem (cm) 0 100 150 200 250 Average
(root)
15 7.67 15.33 15.33 15.33 10.33 13.42
20 8.00 8.33 6.00 18.00 8.67 10.08
25 3.00 10.33 13.00 10.67 8.67 9.25
Average 6.22 ¢ 11.33° 11.44%°  14.67% 9.22°b
Data Average Root Length
Long Concentration IBA (ppm)
Stem 0 100 150 200 250 Average
(cm)
(cm)
15 13.13 defe 1343 cdefz 4 bedel 165 50 15.23 bede 14.32
20 11.93 f& 12.70 ¢ 15.30bde 19432 13.9( bedefe 14.84
25 7.50h0 14.37 bedef 15 60 bed 1590 be 11.33¢ 13.34
Average  10.86° 13.50° 15.03° 17.28 2 13.49°
Data Average Total Chlorophyll
Stem Concentration IBA (ppm)
Length Average
0 100 150 200 250
(cm)
gmg g !
15 24.05¢% 1841 °f 29.68 2 29.01 8¢ 25,66 bd 25.29
20 17.73 ¢ 25804 2450bd 37952 28.36 2 25.25
25 21.5349f 2759 be 26.75b4  2579bed 95 1) bed 25.42
Average  21.10° 23.93 be 26.99 2 29.252 26.38 %
Data Average Percentage Cuttings Life
Long Concentration IBA (ppm) A
Stem (cm) 0 100 150 200 250 verage
(%)
15 33.33 33.33 40.00 40.00 26.67 36.67°
20 40.00 40.00 46.67 53.33 40.00 45.00 2
25 20.00 33.33 33.33 40.00 20.00 31.67°
Average 31.11°% 3556 4000  4222% 28.89




Attachment 15. Documentation Activity Study

ing Growing Agment Layut  Sterilization
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Solution IBA 100 ppm

Soluton IBA ligOpm Solution IBA 200 ppm

Thermohygrometer Immersion Stem Cuttings Planting
Installation in IBA Solution
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IBA Concentration
Treatment O ppm And
Stem length 15 cm

Treatment IBA
Concentration 100
ppm and Length Stem

15cm
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IBA Concentration IBA Cncnration

Treatment 0 ppm And Treatment 0 ppm And
Stem length 20 cm Stem length 25 cm

Treatment IBA Treatment IBA
Concentration 100 Concentration 100
ppm and Length Stem ppm and Length Stem
20 cm 25cm
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Treatment IBA Treatment IBA Treatment IBA
Concentration 150 Concentration 150 Concentration 150
ppm and Length Stem ppm and Length Stem ppm and Length Stem
15cm 20 cm 25cm

Treatment IBA Treatment IBA Treatment IBA

Concentration 200 Concentration 200 Concentration 200
ppm and Length Stem ppm and Length Stem ppm and Length Stem

15cm 20 cm 25cm

Treatment IBA Treatment IBA Treatment IBA
Concentration 250 Concentration 250 Concentration 250
ppm and Length Stem ppm and Length Stem ppm and Length Stem
15cm 20 cm 25cm



BIOGRAPHY

The author's full name is Kezia Winona Hasugian,
born in Palembang on May 15, 2003. The author is the
daughter of Mr. Chris Def Gogo Hasugian and Mother
Paolina Irwan Budiyanto. Writer Completed his
education at SD Sutomo 1 Medan in 2015, SMP Sutomo

1 Medan in 2018 and SMA Sutomo 1 Medan in 2021.

bntinued his education in the Agroecotechnology
Undergraduate Program, Department of Agriculture, Faculty of Animal and
Agricultural Sciences, Universitas Diponegoro, Semarang. Student activities he
has participated in include the Christian Student Association (PMK) as secretary
in 2023 and chairman in 2024. The author is also active in many other
committees, such as: LKMMPD year 2022, Leadership Training year 2023, GORE
year 2023, and committee in PMK. Writer also become assistant practical work on
eye Biochemistry courses in 2022 and 2023, Fertility and Fertilization Science in
2023 and 2024, Basic Plant Breeding in 2024, Plantation Crop Cultivation in
2024, and assistant courses in Medicinal Plant Production Technology in 2025.
Writer finish Practice Work Field (street vendor) Which titled “Broccoli ( Brassica
oleracea L.) Cultivation Techniques at CV Agroedukasi Caping Merapi, Sleman,

Yogyakarta” in 2024.



