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SUMMARY
(FE8%E)

I. Title

Succulents Export Innovation Model Development Towards China — Fancy Succulent Products

II. Rationale and Significance of the Project

Based on market reviews and surveys on internet shopping, it was found out that there is a
great potential that is open for succulents, Succulents are gaining popularity as an ornamental
crop. These plants are not only bought in for individual purchases, but is also integrated in
landscaping schemes as well as for decorative ornaments that can be given as souvenirs for
special events like festivals, weddings, birthdays and organizational events,

Unlike other plants, succulents are known for its tough exterior which is similar to plastic
plants, This characteristic also increases the curiosity of the general public. Their geometric
and peculiar leaf structure and pattern creates a unique yet simplistic beauty. This feature
makes this plant more ideal as house plants and even for accessories,

Succulents are not just bought for their aesthetic beauty. There are plenty of plants in the
market that may provide the same beauty as succulents, but what makes them different is
their unique physiological characteristics. These plants are being collected and bought more
because they require low care and maintenance, In this day and age, people have less time
to spend in their homes or in their gardens, Plants like the succulents do not need plenty of
attention and they use water efficiently. Thus, they thrive well in indoors or in any given
environment, Making profitable projects does not only create job opportunities but as well as
strengthen and boost agricultural production of farmers for niche markets, In the recent play
in international policies that affects agricultural products, export models and projects like this,
tends to alleviate its effects on entry of other products to the country and takes advantage of

other ways in order that this export policies are taken advantage of,

IT. Objectives
The project aims to create and develop fancy succulent products that are export—ready.
Thus, this project aims to research on creating products more appealing to the public s eye

aside from the natural appeal of succulents because of their unique features, Because of the



unending search of people for new and desirable aesthetic beauty, the need for continuous
innovation and research is deemed important and beneficial, The project aims to continue
to provide leeway to increase the production, processing, distribution and consumption of
succulents and their byproducts. An objective of creating awareness to the general public has

been a target. This does not only boost sales but it is likewise educational,

IV. Results

Based on the objectives and the parallel efforts by the project team, significant milestones
were achieved in the process. After surveys and research within Chinese culture and
lifestyle, innovative production of fancy products is found to suite the general public in the
aforementioned country, Fancy and capsulated succulents ignites a certain interest and thus
opening a market in China for this particular kind of plant as well as its product lines which
include miniatures, semi—terrarium and other fancy containers, Market strategies are being
develop to in order to maintain the popularity of these horticultural crops.

Research and development of this project are still on—going and have much more to indulge
and improve in, Several aspects are included in making a successful and marketable product.
In the case for fancy succulents, the production, packaging, and distribution aspects have yet
to be experimented and tried for efficiency and quality upgrading.

In the production stage, both environmental and the genotype of the succulents are carefully
considered. The environmental factors include the growing media, light, temperature, relative
humidity and moisture, while genotypes are based on the species and their corresponding
characteristics, With the advancement of the environmental factors, there is also an expected
response for increased quality and salability of the succulents., Having researches conducted
for quality improvement, standardization of the succulents and its by—products are also
considered, Likewise, the use of hormones, growth controls and other chemicals are considered
to ensure uniformity of growth, thus increasing efficiency and ease of production, Rapid
and mass production of succulents has also been desired. Research experiments as also been
conducted in relation to vegetative production such as hydroponic system, tissue culture and
the use of plant factory facilities,

One of the crucial parts in the system is the packaging. Careful thought and planning was
done when making the packaging of the succulents, The team has made efforts into making

the containers and other capsules that are easy to assemble, facilitate growth of plants as well



as protect them during transport and distribution, These containers were carefully designed
and patented to strengthen product originality and safe marketing of products that are at
par with export standards., Aside from product developments and standardization of product
lines, promoting the product was one of the most important aspects of the project system.
Disseminating information through attending local and international festivities, school and
educational orientations and seminars and internet search engines as well as publicly circulated
or published news outlets, Advancing on public awareness is the key component in the
promotion, With the knowledge and interest in the product, product value is expected to be
more appealing because they are not only interested for a given period but he tendency is to
be able to collect various species as well, Educational awareness has been considered to trigger

individual enthusiast to become plant collectors,

V. Research Outcomes and Utilization Plan

Research outcomes includes the improvement of quality products for both succulents and
packaging. The succulents were standardized and several aspects of production were also
improved for the mass production yet maintaining the quality of succulent plants, In terms
of its packaging, blueprints and proper documentation were made for the measurements and
materials used that the design of the various metallic molds may be both efficient and effective
for the plant, the production system as well as for the transport and distribution, Efforts were
also made for having rights and patents to these designs which will ensure protection of the
product as well as its representation in the market,

Research studies that were done to enhance the products especially the succulents’ quality
and production phase were not kept under the bush., Results of the study were properly
channeled into scientific journals for publication to create further information in the academic
community, It is also deemed that these research experiments will also be published in highly
recognized international peer—reviewed journals,

It is with anticipation for the enhancement of the system as the project aims to target,
not only the Chinese market, but as well as for global competitiveness. To establish a more
sophisticated technology for commercialization of products as well as collaboration with other

industries to boost the sales and partnership with other related fields.
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Cactaceae Ariocarpus agavoides SPECIES |
Cactaceae Ariocarpus bravoanus SPECIES |
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Abstract This study was conducted to investigate effects
of supplemental light to Crassula ovata ‘Hummel's Sunset’
and ‘Gallum’. Succuent species were exposed to different
artificial light conditions i.e. MH (Metal halide), HPS (High
pressure sodium), MH + HPS, LED (Light emitting diode)
which served as treatment. Supplemental light zone in the
greenhouse was maintained at an average interna
emperature of 20°C. The LED and HPS lamp significantly
affected the growth of C. ovata ‘Hummel’s Sunset’. LED
lamp promoted plant growth however, HPS lamp inhibited
growth. The maximum stress induced hardness was found
in plants subjected to mixed lamp condition (MH + HPS)
and was found effective for producing short plant length,
number of leaves and branches. The leaf color was
enhanced under both MH and HPS lamps although the leaf
color's ornamental valve was best under MH lamp. HSP
lamp showed to be effective for the growth of C. ovata
*Gollum® showing short plant height, highest number of
leaves and branches. MH lamp, which has a high level of
blue light, increased omamental value exhibiting dark
green leaves with red hues at the leaf apex.

Additional key words: leaf color, light qualty, omamental
value, succulent plants
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pH Variance Model Depending on Phosphate lon Form

Jae-Woo Soh', Soon-Yil Soh’, and Sang-Yong Nam™

'Dtpamnt of Controlled Agricu lnure, Kangwon National Universky, Kangwan-do 200-701, Korea
*Department of Horticulture, University of Sahmyook, Seau 139-742, Korea

Abstract This experiment was performed to develop a model for nutrition ion concentration and EC in regard to change in
pH from 4.0 to 8.0 in nutrient solution. The pH changes according to the variation of HPOJ® and HyPQs in the nutrient solution
while variation of EC inaeased from pH 40 to 50, stabilized from pH 50 to 7.0 and inaeased again from pH 7.0 to 8.0.
For the variance of major clements in the nutrient solution, K. Ca, N and P increased while pH was higher, espedally the varizbles
for K and P were increased largely. On the other hand, variables of Mg and S were stable. Based on analysis of the ion balance
model of nutrient solution, the cation increased than anion over rising the variation of pH while balance point of lon moved
from a-side to d-side. In addition, the imbalince increased while it moved away from the EC centerline as variance of pH increased
It was larger than cffect of EC variance to cmection values of equivalence ratios of K and Ca about variation of HPO,? and
H:PO4 while as variance of pH inaeased K decreased but Ca increased. These showed the result that variance of pH about
correction values of equivalence ratios of K and G gave a second-degree polynomial model rating of 0.97. Through this research
it was identified the pH variable model about varianae among pH, ion and EC according to gradient of phosphate.

Additional key words: absorption pamem, hydroponics, minenl halince, mutual ratio, phint factory
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SUMMARY

(FEaor2)

I. Title
Succulents Export Innovation Model Development Towards Internet Shopping using

Electronic Global Search Engines

I. Objective and Necessity of Research and Development
The project aims to process and develop fancy succulent products that are globally
competitive that are ready for export through electronic shopping sites and global search

engines,

Il. Scope and Limitation

Among various aspects of commercialization, the project focuses on four important sections
which includes production, research and extension pillars that may able to boost the succulent
export of these plants and the fancy product accessories,

The production aspect involves increasing the quality of succulent products while
maintaining or enhancing the quality to achieve standardized procedures for commercialization,

The research aspect will deal with other formidable circumstances and will create solutions
to existing problems and further experiment of technologies and methods that are available to
hasten and boost the production phase,

The extension aspect will deal with public relations that will be able to enhance awareness
of clienteles as well as the general or possible consumers to create awareness and also educate
them with regards to the potential of the plants, the products and other product lines.
However, a unique feature in this venture is to lessen this gap by the use of the internet and

other electronic shopping sites and search engines,

IV. Results

For the production phase, intensive production has been done by using available technologies
such as facilities made available by plant factories that would make the products more or less

uniform, increase in quality yet consequently time, space and financially efficient, Production
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phase also covers the packaging of the succulents, The team has made efforts in proper
documentation and applying for patents for the designs made to protect the plant during
transport and distribution as well as facilitate its growth.,

Research has been conducted to determine the following markets that are already existing
in the electronic market or in the web, These researches enabled us to determine the location
of possible competitors, their prices, strategies and the extent of their production stocks for
export, Aside from market research, production experiments were also done by venturing into
hydroponics systems and mass production using tissue culture techniques,

Collaborations are made through partnership with other agencies that may strengthen and
help promote these products, The project enabled us to work hand—in—hand with the farmers

and bridge the gap between the producers and the market for a higher range of contact.

V. Research Outcomes and Utilization Plan

The project looks forward to properly standardizing the production process in a controlled
environment where the production will be greater in a shorter amount of time while being
able to maintain or enhance the quality of succulent products, It is with great hope that the
metallic molds that are presented will have the liking and preference of the public. Because of
the consumer’ s ever changing taste and preference, the project deems to continue with market
research through evaluation and surveys to keep a constant market,

By increasing the quality and performance of the succulent products in the market, we are
expecting that we will also evolve the system of production and commercialization in a wider
scale with the use of the internet and other electronic shopping sites,

There are also high hopes for more collaboration with other agencies that will help
strengthen the market and improve the current standing of the succulent products in both the
production and commerce,

The researches that were conducted to improve the system and even the marketing of the
products is expected to be published in scientific papers as well to disseminate information on

the academic community,
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A& 35 (Pot for landscaping succulent)

£
kil
A

Ho,ﬁu _z__u =
~ o B
moozE o ar
e]
o W
I T
oI =
= ﬂ El
oy R
M <
N —
= 5 x
)A
ojy
o w
o AT
= ]
H;l N % 7o
Hiz o o
o T T b7
0o o N
o N T Ho il
O mn i~
A H X
3 m._w i i o
3 E = B2
=T s BN
O o O WL
M _:J e > 90 =
% M.o of m% T
~ ) —_—
B W e % % WAM UE Wﬁ_“ Q
g TS = T B F
= - SO I~
g2 ¥ 23 SEECI ar N
H_L A X &) 4. (@] — o q . %
Woa 98 o 5 N T %
m L g e R S @ do do o ab
< 2 225 S & ® v gz
— )
o J X ... e e =
T T o T o I L L
oo .. o B oW ®W ¥ W W oo X A =
H O o o o oy o T T W Yo = N
Mo N B o M M o o Mo Mo T I L

ol o]5oj2l zolch

g s o] Wit o

Xol-

94



E3] 3) WS tFL2A)E 1y3SHE(Mini flowerpot for decorative fleshy plant)

B
H
ol
T
o
ny
=3
oy
~
o
My

1]
nAro

o

IPC : A01G 9/02 AO1G 9/10 AO1G 9/22

1020150096008
. 2015.07.06

S

=ROR

—

Hr
plo

1020170005653

/AT

SHLAF 1 2017.01,16

=]

B
o
oF

Hr
N

ol miEor o

uH

Thgolut A=

sl

of Bk Ao Hrt A

o7t 75

[
T

==

&7 A

AL e E

0|25k A7) 92 A o] 29

Aol

K

7} Fulg)

=]
T

Fzolct

95



=]
L

si(e)Ae)) 4) 3

E
=

Ho

Plo

shio] Tzl

gk

. B302

FEF
FAEE :

11-02

: 3020150036271(M001)

ZSYYA} L 2015.07.17

bk

- 3008375970000

5=} 2016,01.27

o] 8.4 ¢

2}

96



S3(HA) 5) HAA 28 my ek

ol

=3

AR M2l § v se] T4l

=R 1 B302 C2191
A EF 0 11-02

ZUWS 1 3020150045186(M001)
Z9d7 1 2015.09.07

=S 1 3008495090000
5=} 1 2016.04.07

CRdhiE

Cde

Ul - (A=At dd 9
AL @S, 2T, W
el ekl

A 97 :

“ol M K el 4 oL sHE o WA mepe] ASHe tixkele] Yhyge] pyo s

BOTTOM

FRONT

\&

“\1-“-_|' 2 A 10] | 72 N

o

97



2. =%

98

1) =429 Al et AE54 Al

Flower Res. J. (2015) 23(2):86-91
DOI htpfdxdoiorg/10. 1162¥§]2015232.14

ISSN 1225-5009(Pdnt)
ISSN 2287-772X(Orline)

ORIGINAL ARTICLE

Effect of Several Supplemental Lighting on Growth of Crassula

ovata in Winter Season
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Abstract This study was conducted to investigate effects
of supplemental light to Crassula ovata ‘Hummel's Sunset’
and ‘Gallum’. Succuent species were exposed to different
artificial light conditions i.e. MH (Metal halide), HPS (High
pressure sodium), MH + HPS, LED (Light emitting diode)
which served as treatment. Supplemental light zone in the
greenhouse was maintained at an average interna
emperature of 20°C. The LED and HPS lamp significantly
affected the growth of C. ovata ‘Hummel’s Sunset’. LED
lamp promoted plant growth however, HPS lamp inhibited
growth. The maximum stress induced hardness was found
in plants subjected to mixed lamp condition (MH + HPS)
and was found effective for producing short plant length,
number of leaves and branches. The leaf color was
enhanced under both MH and HPS lamps although the leaf
color's ornamental valve was best under MH lamp. HSP
lamp showed to be effective for the growth of C. ovata
*Gollum® showing short plant height, highest number of
leaves and branches. MH lamp, which has a high level of
blue light, increased omamental value exhibiting dark
green leaves with red hues at the leaf apex.

Additional key words: leaf color, light qualty, omamental
value, succulent plants

*Comesponding author: Sang-Yong Nam
Tel: +82-2-3399-1732
E-mail: namsy@syu.ac.kr
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o 7|17 4¥-& FHSA Wots 4EE 4 Ut 9
2 YAl 9E AER 0 gt 3
N Eo] GATINE N Aie] AFE A T Y &
7484 % Shpo|C(Ferentians and Albright 2005; Perez-
Balibrea et al. 2008). 22] 3 g wpebd E7)2] A%,
¥A, 73, 49 g F 48] ¥R Ao
F8 fA|H(Pak 2000). =2 AL FEo] TS
27 do} Fejy Wie} 8T Fol B YL ¢
E=CHSalisbury and Ross 1992). 7ol o]
FANAY, 54L& Uy ezt 2 FoiAH
40| AR o] TG FelME ol A
Ax oA E7)e 7R3 o] ArkSalisbury and
Ross 1992) FA4IAFAM & GEA] Hio] B
o] Bq3jo] Fho| WolAx FAHF oM A &=
A5 oAy fIEelA LED E3F32 tEAlo 2
TES =AGE sHAch(Park 2000; Ryu et al. 2012).

Wl YejP e} A% H FPE FIo] AR A=
B T8 4¥S PoiKim 2012). YFS 4 E2 A
g, 7ike] §3ht gde] 24 A8 gRAELS
Hoje} P At 52 s ¥ go] HojRlon &
=7t 53 o] # Ev & A AP 54&
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QALY o] FHjoj 2J%t pH WY 2%
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pH Variance Model Depending on Phosphate lon Form

Jae-Woo Soh', Soon-Yil Soh’, and Sang-Yong Nam™

'Dtpamnt of Controlled Agricu lnure, Kangwon National Universky, Kangwan-do 200-701, Korea
*Department of Horticulture, University of Sahmyook, Seau 139-742, Korea

Abstract This experiment was performed to develop a model for nutrition ion concentration and EC in regard to change in
pH from 4.0 to 8.0 in nutrient solution. The pH changes according to the variation of HPOJ® and HyPQs in the nutrient solution
while variation of EC inaeased from pH 40 to 50, stabilized from pH 50 to 7.0 and inaeased again from pH 7.0 to 8.0.
For the variance of major clements in the nutrient solution, K. Ca, N and P increased while pH was higher, espedally the varizbles
for K and P were increased largely. On the other hand, variables of Mg and S were stable. Based on analysis of the ion balance
model of nutrient solution, the cation increased than anion over rising the variation of pH while balance point of lon moved
from a-side to d-side. In addition, the imbalince increased while it moved away from the EC centerline as variance of pH increased
It was larger than cffect of EC variance to cmection values of equivalence ratios of K and Ca about variation of HPO,? and
H:PO4 while as variance of pH inaeased K decreased but Ca increased. These showed the result that variance of pH about
correction values of equivalence ratios of K and G gave a second-degree polynomial model rating of 0.97. Through this research
it was identified the pH variable model about varianae among pH, ion and EC according to gradient of phosphate.

Additional key words: absorption pamem, hydroponics, minenl halince, mutual ratio, phint factory

g]of $ici(Rush, 2005). vi% W pHis H'2 OH 2] &
of weh 0944 1474219] GhE viepderd, pHe| WShe
7] o] 22| §¥Eo RF YUY Faol £ YPE &4

M o

SRR o] FAaY AW B Shhe W gHolx o]

213 WA S OhE of AMESlE AW Lol EY =
A2} 1 ujge] ZEe] wet ciorsiet, Widdel 7] 43
o f7)ol o] FiEW 4 By BN o) &
SHRA o] Fa HAdo| cioebA uheputa oo uhe} v
G2 ECo}pHy= WstA ¥} o|ejgh W} J4L 2§
o] F5 % Al AlAge] BY PriolR 7|EE 4IE
T F Y o] il uhd 2AHE ¥elo] o] |l
A S Y ¢ USF fUde] dAgt o] o+

*Conesponding auhor namsy@syuackr

(Trejo-Téllez and Gomez-Mering, 2012). W3 v pH Visjo]
= NI/NIL" 2] Dk Rijck and Schrevans, 1999), NOY/NO;
2] SMi(De Rijck and Schrevens, 1998), HPOs“H:POS 2] 3
WiDysko a al, 2008) %ol&3} SO % C1°2] FlDe Rijck
and Schrevens, 198), K'2} Ca™ 29] ¢ v} (Steiner, 1961)
Fol AL ¢k o] oM viYed pHop whel HPOS 2}
H:POC2] &e] 27t of A vepupr] shito] QU o)L o
o yisje] S8sjo] 7] o] & {5 gl digh #iAo] 4]

® Reccived 30 March 2015; Revised 18 July 2015; Accepied 24 July 2015, ©] #=3-2 2012-204W 2 Aadielz R pedaqel ¢34 JHo

osle] 249 AY.
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