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Abstract

Bessho Youhei, Murase Juan, Iwata Haruki, Maeda Yuuki, Shimazaki Ryousuke

Nagasaki Minami High School

The purpose of this experiment is to clone parts of a chrysanthemum flower using two plant hormones — naphthalene acetic acid (NAA) and kinetin using a homemade sterilization box.
Tissue cultures of chrysanthemum petals at varying concentrations of plant hormones added were observed over two months. As a result, 98% of samples were successfully sterilized and
cloned. We also found that NAA applied at a greater proportion to kinetin caused differentiation into roots, while the opposite caused differentiation into buds and leaves.

Introduction

Chrysanthemum is a flower that has many uses. From cooking and funeral
decoration, there is an all-year demand from chrysanthemum farmers for
uncontaminated seedlings. Tissue culture is a technique used to meet this demand by
quickly regenerating parts of a source plant to make clones n. This is done by
planting part of a plant with growth medium and hormones in a sterile environment.
The result is the growth of undifferentiated clumps of cells known as callus,
followed by differentiation and regeneration into parts of the original plant depending
on the hormones added. Two plant hormones, auxin and cytokinin, when added in
excess are known to promote growth of roots and leaves, respectively 2. Plants may
also react to hormones differently than others.

Current tissue culture techniques require a clean workbench for sterilized
planting that can cost upwards of half a million yen. Any contamination can result in
the creation of mold. We hypothesize that this technique can be improved by using a
cheap, homemade sterile box instead. This experiment will also study the effects of
two plant hormones on chrysanthemum — naphthalene acetic acid (NAA), an auxin,
and kinetin, a cytokinin. If successful, we may be closer to developing a cheaper and
more effective tissue culture technique that can be applied to other plant species.

Objectives

1. Plant Chrysanthemum petals in a homemade sterile box
2. Clone Chrysanthemum into root and leaf seedlings

3. Find optimal plant hormone concentrations for growth

Methods

1. Sterilize cardboard box with disinfectant spray and leave for one hour

2. Pour enough disinfectant spray to soak chrysanthemum petals in a glass jar

3. Prepare agar medium in a beaker using agar, MS medium, sugar, and water

4. Dissolve agar medium and divide into test tubes

5. Add NAA and kinetin to test tubes in 1:5, 1:10, and 1:50 ratios of 0.2ppm, 1.0ppm
and 10.0ppm concentrations (6 total combinations)

6. Autoclave test tubes for ten minutes

7. Inside the now sterile cardboard box, transfer one chrysanthemum petal from glass
jar into each test tube using forceps

8. Store test tubes on test tube rack in incubator and observe over 64 days

9. Discard any samples with molds after 3 days

Plant

Sterilization

Completion

Figure 1. Steps to making an agar medium

Figure 2. Cardboard box used as sterile workbench Figure 3. 100 yen disinfectant spray
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Results and Discussion

After 2-3 days of incubation, mold
was found in 2% of samples. Calluses
were found in samples with imbalanced
hormone ratios after 2-3 weeks.

iz= ICA

Callus

Yok
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404

T
Planting Callus Bud Chrysanthemum
Clone seedling
Figure 4 Growth of Chrysanthemum Petals over 64 days

By day 50, seedlings were clearly observable in all samples with imbalanced hormone
ratios. Samples with more NAA than kinetin had roots, while samples with more kinetin
than NAA had buds and leaves.
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Figure 5. Samples of different concentrations of naphthalene acetic acid and kinetin after 50 days. Photos on orange squares show roots, while photos.
on blue squares show buds and leaves.

The success rate of planting chrysanthemum petals in our homemade sterile
cardboard box was near perfect. Our 98% success rate is very high, and shows that a
lab-grade sterile workbench can be made using cheap materials.

Conclusions

Through using homemade materials, clones of chrysanthemum roots and leaves were
successfully created from petals. The 98% success rate from our homemade sterile
cardboard box shows that plant cloning can be done without expensive lab equipment.
In the future, we hope to continue testing our cloning technique on the Nagasaki
Giboushi, a native but endangered flower species. We hope to develop a cheap and
effective tissue culture technique that can be used to revitalize the agricultural industry.
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