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Abstract

Sageretia thea (Osbeck) M.C. Johnst is found to have been intensively
distributed in Jeju island. In order to discover the possibilities of the tree as
a new Income-source crop or functional food material, this research was
made by selecting the naturally growing habitat located in Seogwipo-si
Anduk-myeon Seogwang-ri to identify its locational environment properties,
vegetation distribution and soil properties of the habitat, and to investigate
morphological and growth characteristics and physicochemical features of the
fruit in a functional component analysis. In addition, the effects of seed
germination characteristics and growth regulator treatments on the quality of
the fruit are throughly investigated in this study to prepare a utilization basis
for a functional resource of the fruit and to further create a new demand.

The results of this study are as follows:

1. In Korea, Sageretia thea is mainly distributed and naturally growing in the
warmer southern regions of Jeollanam-do and south coastal islets and all
over the Jeju Island. In particular, the trees are intensively growing in the
middle of mountain areas in the western part of Jeju island. The vertical limit
of biological distribution zone is known to be less than 600m above sea level.
The climatic and environmental conditions of Sageretia thea habitat belong to
the evergreen broadleaf forest region, and the trees tend to grow well in a
place which has a small amount of precipitation and a high degree of
temperature in winter. Soil characteristics of the habitat are as follows: 5.8 of
pH, 0.34dS'm™' of EC, 15.27% of organic matter, 13.6mg-kg ' of available
P20Os5, exchangeable cations including 4.9 of Ca, 027 of K, 1.7 of Mg,
1.3cmolekg ' of Na and 63.09mg kg’ of NOs ions, respectively. When those

distributional characteristics, climatic and environmental conditions and soil



properties of the naturally growing habitat described above are taken into a
cultivation perspective, the Sageretia thea 1s determined suitable for
cultivation and promising for a new income agricultural crop. In addition, the
flora of the habitat comprises the total of 31 classification groups including 25
families, 31 genuses, 27 species, and 4 plant varieties, and 5 types of plants
are distributed according to the classification of the vegetable kingdom

designated by the Ministry of Environment.

2. The fruit of Sageretia thea collected from the habitat in harvest season
has the average weight of 0.2g, diameter of 7.2mm, length of 6.5mm, and size
distribution range of 51~10.0mm with 75.1% of 6.1~8.0mm in the most
frequently checked size, revealing a special feature of the seeds, that is, the
bigger fruits, the greater the number of seeds. The number of fruits per
cluster was not significant in size or weight, but it was proportional to the
number of seeds. The number of seeds per fruit was 1.8, and 1000 grain
weight was 7.77g with diameter of 3.7mm and thickness of 1.7mm in size,
light and small. The fruit maturation was investigated to be from April 27 to
June 1, approximately 35 days, when the best maturation period was about a
week, May 11 to May 18. Also, the fruits grown on May 4 to May 11 were
seen to have the biggest in transverse size and weight with a tendency of

the earlier maturation date the greater the number of seeds.

3. The physicochemical properties and functional components of Sageretia
thea are found in the following analysis. The extracted fruit juice had 4.17 of
pH, 22.2°Brix of soluble solid, 0.83% of total acidity and 26.7 of soluble
solid—acid ratio. As a result, the high sugar content of the fruit was
evaluated as excellent palatability, more appealing to consumers than other
fruits. The proximate composition of fruit was 75.04% of moisture content,

18.31% of available nitrogen—free extract (carbohydrates), 3.32%6 of crude



fiber, 2.01% of crude protein, 0.84% of crude fat, 0.48% of crude ash content,
and the main components of the fruit was considered to be water soluble
total sugar, mostly occupying available nitrogen—free liquid. The moisture
content lower than other fruits is because of the higher level of water soluble
sugar content. The freeze-drying sample of the fruit juice contained a total
mineral content of 1,264.9mg~100g71, main mineral components of K, P, Na,
Mg and Ca, where 822.8rr1g~100g71 of K was contained the most, and a tiny

amount of other various mineral components, Fe, B and the like.

A variety of major organic acids of the fruit included malic acid, lactic acid,
tartaric acid, succinic acid, citric acid in an orderly manner, revealing an
organic acid composition different from other fruits, so that the fruit juice of
Sageretia thea was considered to bring about a unique sensation of
refreshment. Malic acid and lactic acid, respectively 2,631.;’34mg~100g71 and
1,237.4mg~100g71, were amounted for 73.2% of total organic acids. Free sugar
content included fructose of 8.11g~100g71 and glucose of 7.68g~100g71 with
only a small mixed amount of sucrose, and the main composition of the
soluble solid and available nitrogen—-free components mentioned above were
confirmed as free sugar. It was confirmed that 11 fatty acids were contained
in the fruit and some of major acids were palmitic acid, stearic acid, oleic
acid and linoleic acid, the last of which was contained the greatest in amount.
Besides, the fruit also contained y-linolenic acid, eicosa trienoic acid, etc. rare
in nature. It was also found that the saturated and unsaturated acids were
28.74% and 71.26% of the total fatty acids respectively. Total phenolic
compound, known as a functional material, was contained in the amount of
874.8mg~100g71, very rich in fruit, and the amount of anthocyanins, a typical
functional component, was 520.8mg~100g71, even more than blue berries, in the
content analysis of anthocyanins, so that the fruit of Sageretia thea was

considered to have a high value for a functional food material resource.



4. Sageretia thea seeds pretreated for 24 hours at 50C were not germinated,
while most of those pretreated for 24 hours at 4C were successfully
germinated at any degree of temperature (except at a temperature of 107T).
Particularly, the highest germination rate of 55% was made at 15C, and
shoots and radicles were best grown within the temperature range of 25T.
As temperature was higher, some tendencies were seen to get mean
germination time shorter, the germination coefficient of velocity higher and
the germination index lower. On the basis of germination rate and growth
conditions, it was confirmed that seeds of Sageretia thea might be most

preferably germinated at 20C.

5. Some plant growth regulator treatments to the fruit cluster of Sageretia
thea were conducted in a dipping method, and then the effects of those
immersion treatments on the quality of the fruit were investigated. Firstly,
250rr1g~L71 mepiquat chloride treatment or 1mg~L71 thidiazuron treatment on
the full-bloom date resulted in an increase of 21.7% in weight, and 1mg~L71
thidiazuron teatment on the full-bloom date, 200rr1g~L71 6-benzylaminopurine
treatment on the full-bloom date and 1Omg~L71 forchlorfenuron treatment 14
days after the full-bloom date also brought about positive effects on the
enlargement of the fruit, respectively, 8.1%, 7.0 % and 6.3 % in its transverse

diameter.

Furthermore, the positive effects of the plant growth regulator treatments on
the harvest time of Sageretia thea were determined as follows: an increase in
the harvest ratio of 48.6~75.8%, shorter maturation period, by the treatments
with 500rr1g~L71 mepiquat chloride 7 days after the full-bloom date, 2.5mg~Lf1
forchlorofenuron 14 days after the full-bloom date or 200rr1g~L71

6-benzylaminopurine 7 days after the full-bloom date; and the greater effects

_iv_



of plant growth regulator treatments on the fruit maturation speed in the
following order, gibberellic acid> thidiazuron> mepiquat chloride>

forchlorfenuron> 6-benzylaminopurine.

As described above, a thorough research has been made on naturally growing
habitat of Sageretia thea in Jeju. special features of fruit, characteristics of
seed germination and effects of plant growth regulator treatments. The
results of this study are expected to be used as a comprehensive reference

base to develop Sageretia thea as a new local specialty crop for Jeju island
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o] AR ol wE AF7} o] Fojxar glth

o BuyFe duE Kim(1991b)> 5~6¥74 2t o] A =
Agad wf AHst] A gAY dxg F FAZ AMESta Jrial FF%lon,
Kang et al.(2003), Kim et al.(1999)2> 9, f+714F 2 StEAJold o] $hgFo] =rf
3 BuEtg o, Kim et al.(2001)2 vpEgol=, A F2x 2 & 59| of
AEH dEo] AAABARA o F B spE Aol o] &H v Wit B
Sttt

D7) E dA xRo= L
a5 M, Ay, a4 E2E @
al.(2004)2 HEFYl C, {714,
A TH Leest Lee(2007)9] 1ol ojstd EFuel= Ay o
2 Toz JbEE ¥uk oy A YE2® o]EXHi dom, Jeong et

al.(2008)°ll 23 JFE2 R Fbsbsol g AFrazE v AR 2H2008)

of ANAE L EFHRS BAs] ARFFE AL AT Busk 9y, BRAE

2 BT Azd BE
al.(2008)¢] AFdA] H &5
sadol o3 ol sehA HA M} e

B4g Hde] AEHL AN gust Age] 5902 A4EcHByme et
e

o

)
5
o 2goz AYHE wue Hd9 542 AYsE FLF 2908 4§

. B 3kl o, Wrolstad®t Shallenberger(1981)= 213 7he] %3 A
=

7ol B o ARE @e ®Wavl Qv Chen et al(1982)& wjel §7]4

714h& malic acidelal A <sE A 7

Kim et al.(1998)& E %9 #7|AF& Tartaric acid’7}F A A7 5 7FF wo)

E3E o] Qltha 393, Jung et al.(2005), Lim et al.(1996)& 259 F2 7]

>

2ol Malic acid®] Ao 2 B a1shal )t}



Zd 9= 3FgE-2 Flavonoids, Anthocyanins, Tannins, Catechins, Isoflavones,
Lignans, Resveratrols &< F33tH, A EAd dag #Fx¥o o 4 A
AT o FgHEHe  Av Urquiaga®t  Leighton(2000), Dai<}t
Mumper(2010) S°] B3t o™, Lu2t Foo(2000), Cha et al.(1999)2 %2
# = (polyphenols)oll EA3HE e S=247](-0H)E o8 3gd=3 {44

At 54 AT ol ks 5 2 Go g B} Holwtm w
st
ARAZ] GEAE B4 L LRI AE AL 5o %S} oo m

ATHGwon et al., 2008; Kim et al., 2004a; Kang et al., 2008; Moon et al.,
2006, Moon et al., 2006; Kang et al., 2010; Kwon et al., 1997).

Yoot Kawk(1989)2 =l A2 =9 stebdiE A4 Al Aeuio =719
Mo A FZE3 E&o|A Saponin, Terpenoid, Anthraquinone, Flavonoid7} &t
5] deS el o, vH(2001) &4 E 101504 HIV-1 protease &
Aol B HA A e 719k 9o FEEo] & HIV-1 proteasecl
af 34.1% A4S AATFTL KB Sl kEAE 124F0A4 3 e

1 AU QoA FE23 Edo] & dgzvigdze 44

= (2000)> AFAS 718F ] A=A W &
At = AL A e A FEEC dE BaE s, Chung et
al.(2004)2 ey ddA ZEg 7-0-"WY WA E-(7-0-methyl
59 &t gt disk AR IE 39 e, Ohel Koh(2009) &=

dEUy 3 7]l 81.7%9 a-amylase A& ES WERH L H R G
Az AedAPdEHo] A= Aom dAdEo] AF &A e Aofo

2o MY 7heAdol A& ASE Bk vl 9l Park et al.(2010b)2 2 & A
FgE ol b HE AT Al Ay 99 EgE ol I
S =43 A} Myricetin  614.8mg%, Quercetin  355.1mg%, Kaempferol
134.3mg%o°] 3rHol &S Hil st eH, Kim et al.(2012a)& A2 E 181

I
ol e kst R FAdSA @A A deds ErfelA DPPH 91.53 ICs,

f
=
~
%0,
L
o\ﬂ

rlr

NBT/XO superoxdie A~7%5°] 5453 IC5 USS H AT T3k AsvF9

o, 7], Wa BojA ZgtR-ol= Fo] BAS Hysie st 2 =i a9



A Soll ek A4LArE BaE 3 YrH(Shah et al, 2013; Wu et al., 1987, Xu
et al., 1994; Shen et al.,, 2009; 7z %, 1994).

des T8 A 2 A5E L2

B
T AT AEA S Aujstn, 53 TALoLE Alofsts
Q1 2to] ti(Washitani®} Takenata, 1982). ti-ite] AEE5L &
Wolg 3 WolsL =7t AA ¥ o] X th(Heydecker, 1977).

SApe] op o] w3 A HarolAd o](2004)= AHFAE HAEA et Hx
TopA 2 WEA 15~25T, 33 20TeA Loprl Tt Husilod,
Choi et al(2007)€ AR Fxpe] Wola e 20T 9 25Co|2 e}, 30T A

=

=2 Wol &S WUt W39l Borset(1954)+= Ab

i

AAFFE 20Tol A dobgo] 7bg Etha a9l oM, Asakawa(1956)E =%

T 25CoA B wolgo] BAHYT T aATh FQ00NE AR E

A= 25T A ol Ehutom |EUI(, 1995), AT
3

=ur(o] 5, 2003)=

o
)
N
.l
o3
Hi
X
o

of

o Haskdoh =g 7 5(1993), 4 5 (1994), 5 (1995)
HAjo] gk AFE AAlste] 3™ 30dl AN dEol
88.9%, 449 15¥ o= A4 EtEo] 444%¢2tal B skt
duje] %715 AU, HW T BPES AWAATI7] 918
AgEE Bdolth H 5(1990), Kim(1991a), 9 5(1993), wH2007) &< #ol
AgZAA Aol s dH R NS FIIAIZA F UAATL B skl o,
Hj e} ©](1995)= Alabe] AL7)o] AMAXAAZS AHste] Anthocyanin® A
2 FZo JFS v R, Kim(1991c)2 XX ALZAGAE A
gate] B Aol FIFS FATL s
AR Z A A T Thidiazuron< PhenylureaZl Cytokinin &4 =2 24 19761



of %<4 SheringAtall A FAEFA47F w3l E A &S AH 4
2 JIEEAHArndt et al. 1976). Il EXx9 HAHPH| AR AL A=
d], Byun et al.(1993)> Thidiazuron°o] ZA4o] &g ‘Frr’e} Al'el A4
4 dyvigel 237 des Badk v dth

Forchlorfenuron< Thidiazuron® #©] PhenylureaZl 3}3& 24 Purine”|

Cytokinin 84 EZdHt} AgdAol ¢ 73k Aoz ddA g o (Fellman et

By
4£
2
ftlo

al., 1987; Mok et al., 1982, 1987), Nickell(1985)2 Forchlorfenurons ¥x°] ‘&
& Megs FFo AAAGST 23 g E Fst= As AT vk 3l
t}. 3 Morris et al.(1986)3 Nickell(1985)& Cytokinin EA &2 A2 A]
Gibberellic acidE 7F&3sto] AHElstd H}Hu|g] a37F S7tEvz Has9) A,
Weaver?t McCune(1959)& '&& zelxe] 1~10mgL 'S A
FaE = A A7l= wAIRY 2~3Lolgta it

Gibberellic acide= G2} T3 xx9o At AgFE AA star 39
o HgE FANII=H AAH AEsEs FF @t ErH(Weaver et al
1964). Cline® Trought(2007)el <]t F¥F2 Bing'# 'Sam'EFENA GAs
4mg L& AEsE Ao A7k AR, A4 Addrta madtgo
™ Untrath(1974)o] 2lstd AF3}e] ‘Delicious’ 35 F oA Gibberelling.; + 6-Ben—
zylaminopurine 22 A] 50mg-L 'l A a7t ZulElz #H3e] MAPTE 59
I, Youn et al.(2000) #je] AF FFolA Gibberelling; + 6-Benzylamino-
purine® 2|7} FAHg B FEe F7 Tl E3rF AT silom,
Weaver et al.(1966)2> BAE X Xkof A ste] & dAeHu|dirt S d v

Aste dAdou B kA FFL T o] gagTa Hasgioh
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m s 2

oft

9

L AEUT A BE % 875 54 24

of AU LEE FAbshr] flske] 1994358 20113744 Al
Eulel A ke G kA 108 A ElE A9 Ed& ste] 24 s

dom +A RE 5 ¥7|5A H(Appendix 1).

3. 3FUT 444 87 54
DIETIE IR
AFE FEHE A4 Yzl Ag8 4424 RuAE Fohe] Hud

o2 AAsta A= AFEEAAE A EA bYW ML (sd 126°, 187,

3787, &9 33,187, 3767, ML 236m)e] FE T A A (Fig. DE
Jom 2012 4495H 20139 9€97HA] BESSA, A4, dvfe] A&, FASA

5SS zAbskgTh AR Ao 9= GPS(Global Position System, GPSmap
60CSx, Garmin, US.A)E ©] &3t 9= st s SAAT

[t} 10 20 Kilometers

Fig. 1. Research point on the environmental habitat of Sageretia thea.
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B O ZARRIY o] 7AstA e A 30dzte] 7)1 A= (Korea Meteorological

EFEAL 9% ARAAE #7232 AAGT A 0~20emA M 2473

3= A the dAEA A% F 2mmelax AR e A §7)

ol

ol

EA =9 pH, EC(electrical conductivity), 7] =3, F& 1A =
<3 A EA Fol s thadt 2ol SA4s i

E pHe ECE Al5¢ =79 HE 152 39 pH meter(seven multi
S47, Mettler toledo, Switzerland)2} EC meter(seven multi S47, Mettler toledo,
Switzerland) 2 =4 st EY F #F71ETHFS Tyurin®, FaEAA
Lancaster® &2 A @3} a1 (Allen et al., 1986), % &4 o] 1IN ammonium
acetate(pH 7.0)2 H&3}o] ICP-OES(Inductively coupled plasma-optical
emission spectrometer, Optima 7300DV, PerkinElmer, Germany)& ©¢|&3}¢] K,
Ca, Mg, Nas SAst3or, ICPe 7]7]+4 %71 Table 13 2ot EY &0l
Lo HFHEYS o33 & ICUIon chromatography, 850 professional,

Metrohm, Switzerland)& ©]-&&te] Cl, NO;, SO & =431t}
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Table 1. Conditions of the analysis of soil minerals by using an inductively

coupled plasma-optical emission spectrometer (ICP-OES)

Parameters Conditions

Optima 7300 DV

Instrument
(PerkinElmer, Germany)
Plasma gas flow 15.0L-min "’
Cattier gas flow 0.2L-min '
Nebulizer gas flow 0.65L-min

th ZARA] =¥ A AL
ZAEA 0] A A F A= 2013 39 HE]

9
Holl 5Smxbm =712 3749 W ol Edshs dEHES 24

2. ABUF Avie] 54 2 AR BA
}FUT Gl B 54 =4}

FEUE Aole] BYRAE sl AALA e Y] Age T

A% & zAsCh

12

e} Fxke] =7]E Vernier caliper(CD-20CP, Mitutoyo Co, Japan)& ©]&
sle] mmuel 2 A5 o, FAE HAAA L (Adventurer, Ohaus, Korea)®

=43kt
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. FEUE duje] JEEA
1) sAA=

w AgelM AR ey drls AlFEEAA R A

2) pH, 9% 2 AbstsF 4
s dvle] pHe dEv #FEe #5dS pH meter(Metrohm-827,
Metrohm, Switzerland)¢} 9 =4 (PAL-1, Atago, Japan)® =743} t}.

Abgtere HE |0mLE AzhEEla3d #H3 & (05% phenolphthalein A Al

°FS 7bslkal 0.05N NaOH &oz A A3k the Malic acidz 3H4itsle] %78}

1l y 1=
Micro-Kkjeldahl™, 3]&-2 550TColA stAIZl & THFHoe=R, I8 2HFe
H;S04-NaOH 2 o= FAsoivt. aela 7184 F2aaE9] &2 53
A 2EE, 2w, 240 2 2359 FIe A o Adtstel et

AU duje] U4 FE o2 K, Na, Mg, Mn, Fe, Ca, P, Mo, B, Cug &4
Azx3 Alsol HoSOs9F HO:2 FA 2l & vhg A83to] 0.45um membrane
filter= o] 3#A]A ICP-OES(Inductively coupled plasma-optical emission
spectrometer, Optima 7300DV, PerkinElmer, Germany)= 243} 2™,
7 Table 29} 2t}

Nz

M
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Table 2. Conditions of the analysis of minerals in the fruits of Sageretia thea

by using an inductively coupled plasma-optical emission spectrometer

(ICP-OES)
Parameters Conditions
Optima 7300 DV
Instrument
(PerkinElmer, Germany)
Plasma gas flow 15.0L -min "’
Cattier gas flow 0.2L-min '
Nebulizer gas flow 0.5L-min "

FEWT de] fU1A A 4 dxd A8 1gd 75 100mLE 7hat
of #A3I T AAE(8000r/min, 10min)dte] A& AA NS 33 FHFE
v‘i’— of gutrx = 3143 t}e Sep-pak Cis cartridge(Millipore, US.A)S =
FA 71 & 0.2m membrane filter® o] ¥k t}S HPLC(High pressure liquid
chromatography, Waters-2996, Waters, U.S.A.) 48 Al5= AE3S T
HPLCS] 7]713#4] %312 Table 3% Zth

¥+89e Oxalic acid, Tartaric acid, Malic acid, Lactic acid, Citric acid,
Succinic acid® 7}7 50~400mg L& A8 standard curve® 2ol A

et

_14_



Table 3. Conditions of the analysis of organic acids in the fruits of Sageretia

thea by high performance liquid chromatography (HPLC)

Parameters Conditions
Instrument Alliance (Waters, U.S.A)
Column Grace prevail organic acid(150mmx46mm, 3gm)
Mobile phase 0.5mM KH2PO,
Waters 2996 photodiode array detector
Detector
(PDA, Waters, U.S.A)
Flow rate 0.5mL-min '
Injection vol 1040

6) frele w4
frage] B AEE 80% oee® #F FEF g FEF RIS 3

2 SRR AP g9 RS 8|A 3 ths Sep-pak Cis cartridge(Millipore,
US.A)E E3A2 % 02um membrane filter® o] ¥3 t}3 HPLC(High
pressure liquid chromatography, Waters—-1525, Waters, US.A.) #4& Alg=
ARgst At HPLCS 717124 %312 Table 494 2t}

— -1
F+8 92 Fructose, Glucose, Sucrose, MaltoseE 77} 25~100mg'L & %

A ske] standard curveZS ZHAldFo] A w3kl
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Table 4. Conditions of the analysis of free sugars in the fruits of Sageretia

thea by high performance liquid chromatography (HPLC)

Parameters Conditions

Waters 1525 Binary system

Instrument

(Waters, U.S.A)

Shodex (Asahipak NH2P-50 4E)
Column

(250mm x 4.6mm 5um)
Mobile phase Acetonitrile : HO (75 : 25, v/v)
Detector RI detector
Flow rate 1.0mL-min
Column oven temp 40C

S
ey duje] Ak 2SS AFFAY AabEA R F3le] GC(Gas
chromatography, CP-3800, Varian, USA)®2 #2435ttt 5471 % Al 59| Ethyl

etherE 7}8lo] Soxhlet FEWM o2 2443t FE7 vhg Ade=ste] s Al

AN FEEe AWAE FA Aoz ALgEATh b Ak EA NS FEFA S
2 F3l9 05N NaOH/Methanol &o 2 100CAA 10&3F 73l

14% BFs/Methanol £S5 7}3}o] Methylation?] 1 tF. Methy ester %= 3
71 ¥ Hexane2 7}&te] &mj 8 x2S 33 23 g A<=29 Hexane
Astol NaxSOs= & A7l A& GC 248 Aoz silon, ojuf, GCo #
A x32 Table 5o Wepiivh Z1ejal AW

acid methyl esterS T¢I 3Fo] A&t

ol u I
>,

KeX
=

o

>

=
EH

%% Sigma Al Fatty
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Table 5. Conditions of the analysis of fatty acids in the fruits of Sageretia

thea by gas chromatography (GC)

Parameters Conditions

Instrument Varian CP-3800 (U.S.A)

Column SP(30mx>0.32mm*x0.25/m)

Detector Flame Ionization Detector(FID)
Injector temperature 270C

Detecter temperature 290C

Oven temperature 150C (2mim) — 2C/min — 200C

s

AU dujeo] & HE3eE o S Prussian blue™(Graham, 1992) 2 2

ke =3 A . AsuUE dulE 60% methanol® F&3 & F=4 (0.1mLol

Z%< 3mL, 0.016M KsFe(CN)s 1mL, 0.01M FeCly/HCl ImLE &3 3sto] g3t

& Ao 1587 WA 3 Stabilizer(H20:1%, Gumarabic:85%, Phosphoric

w

acid =

700nmol Al 4= e =AH3AY. F dAwmdddEe %S Gallic acidE o] &

1:1, v/v/v) bmLE #H7Fs ¥ UV-spectrophotometerE ©|-83}¢]

O

sto] Ma+ HAEadS A Gallic acidell It Fgow  shakstgth

(Graham, 1992; Budini et al., 1980; Gonzalez et al., 2003).
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AEUE duje EF etEAJobd S pH differential® (Lee et al, 2005) 0.8 Al &
1gell 0.IN HCl-methanols =&3 & WgkiolA 24A%F F&3 v pH 1.0
Photasium chloride buffer?} pH 4.5 Sodium acetate bufferES 2z}z} =] 2] 3k

&
3
UV-spectrophotometerZ ©] &3t 510nmet 700nmol A &3 %= ke =A% v}

dlo
=]
N
o
N
@)
w
@
@
<
Q
S.
o
=
<
=
[
(@)
o
@,
o,
o
fr
iy
o
rx
o
it
oX,
ol
ol
2
X
N
ol
ol
2
v

FEA o} 3 (cyanidin-3-glucoside equivalents, mg-100g ')

= Ax449.2xDFx10+(26900%1)

A : (OD 520nm-OD 700nm) of pH 1.0-(OD 520nm-0OD 700nm) of pH 4.5
449.2 : cyanidin—-3-glucoside®] 1 mol & A2 (g)

DF @ 341 uj4=(120)

10° : g¢& mgo 2 A S

26900 : &% A5 (Axmol 'xcm )

1 : cell length(cm)

3. YT FA LS A

7F. FA AR
ey T2 2013 49 FE 6€71A] AFEEAAE A AEA] tEH

=]
T
Aagelel X AEUE A4 TR e F83 0% A4S o

ox
offt
T
o
o\
B
i
=~
@)
o
a1
(@)
@)
2,
>,
DO
&~
>,
)
2
AL
o,
o
Y
o
do)
(@)
8
(o)

etri dish©l

of A 2vjE Za FAS AT F FHT dmLE FHS] A A
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=z =
8] &%= Growth chamber(Hotpack Co., US.A)Z 10T, 15T, 20T, 25T
2 30CE 247y =4dste] 2097 widstm, 19 H4 Abste] fro] T30 & &
AL

I Immeold AFE JNAIE Holgt Aoz hFste] Alstd oW (Kang et al,
2004a), WolxAl A= o] gslo] Hrol&(germination percentage, GP), ¥+
o} <*(mean germination time, MGT), ¥o}#*(germination index, GI), o}

=A 9= (coefficient of velocity of germination, CVG)E AAtst Tl 2olS-(GP)
= T FATAC g dolFAY] MR S-S AR o™, GP=(N/S)x1009] 4]
= ol &5ttt o] Ao N& T ol S= F FAITAF oItk HobA (G
© GI=XTINYS® A& ol &3ttt o71M Tis A F

of el FAel F S= ALE FAY T Folth. Holds(MGTD) =
MGT=2(TN)ON2 = o] &3t on, oA Tie A F ZAMLSF, N AR
Ao ol N& T Wolgolt), WolL = Hidoldso A2 Fds)

2 TH(Scott et al.,, 1984; Stundstrom et al., 1987).
4. AFZAA A7t @l E2d A= IF
7F AEFAE
ARZAA A A2 20129 10955 20139 6¥€7HA] AFEHAAE A

AEZA W85 F52(Fig. 2o AAst= ¢ 256dA8 Fsur A5S A6
At
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0 10 20 Kilometers

Fig. 2. Research point on the plant growth regulator treatments of Sage-

retia thea.

Y. AFEAA AE P

BEEARA A7 v dvje] F-2o vA= dFS dotrr] 918t
Table 63 o] AAZA A= Mepiquat chloride(44%), Forchlorfenuron(0.1%),
Thidiazuron(0.1%6), Gibberellic acid(3.1%), 6-Benzylaminopurine(99.0%) s 5%
olW, A2 x9 Al7lE Mepiquat chloride 125mg-L”, 250mg-L"’, 500
mg-L !, 1,000mg-L", Forchlorfenurone 2.5mg-L "}, 5mg-L !, 10mg-L"!, 20mg-L,
Thidiazuron= 0.5mg-L", Img-L', 2mg-L"’, 4mgL’, Gibberellic acidt 25
mg-L "}, 50mg-L}, 100mg-L ", 200mg-L~", 6-Benzylaminopurine< 50mg-L ", 100
mg-L', 200mg-L™", 400mg-L'¢ =5 2012 109 7427 794 %), 10¥ 14
A(WHAH), 10€ 214 (W) 79 %), 102 28 (RH7) 149 $)oll A2+ 3749

S

o

B=)

AR g5 A=A 242 A sk Ad T A= s oA

Bow ek

)

3

=
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Table 6. Concentration and treatment time of plant growth regulators on

Sageretia thea

Concentration
Plant growth regulators B Treatment time
(mg-L )
Mepiquat chloride 125, 250, 500, 1000 10/7, 10/14, 10/21, 10/28
Forchlorfenuron 2.5, 5, 10, 20 10/7, 10/14, 10/21, 10/28
Thidiazuron 05 1, 2, 4 10/7, 10/14, 10/21, 10/28
Gibberellic acid 25, 50, 100, 200 10/7, 10/14, 10/21, 10/28
6-Benzylaminopurine 50, 100, 200, 400 10/7, 10/14, 10/21, 10/28

=
oo g8 A7l 2AA7IQ) 5 445 H 6¢ 16947HA] 7 3
Aow s < dwiE st Ao FAlet 24 (diameter), 73

(length)& SA4stA o™, Tx5e A3 245 W= AS B4 TAE 153514

5. TAEA

Zt e 2 F2A Ayle] EAEAS SPSS(Statistical package for social
science, Ver 180) &A Z2Z71%9& o]&3to] ANOVA(One-way analysis of
variance)2 p<0.05914 FYAHS HITsEATH 7+ Ao FoAd Aole

Duncan® t©}5 7 4 (Duncan’s multiple range test, DMRT)S 2 A8} ¢l ).
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V. 23 9 1%

o FEURY BE
AFE A9 FEUHTe] REAS FAHA 199497 H 20119744 g
AFEY FAGFGAANA FEULEIE AP A 9L 2AG AL Fig. 3

Fom, =3 HolA AFZA
(1995) ZA}ARF 2o A FAF
(2008) AR E AFE ]

BE NEFE 8 200~400m AhAM g weron, o 44, A5 5
of g slee] BE FAF PEHA L BAL Fuo] wol AUt Ao 4

ZFE ™, o= A (20073 F(1971)°] siE 400melst AAW el & == 3o

A ARG wash fAF sl om, $(2007)€ S 562m olske] XA
U, BEAEY], $RAER o] FAATL nusgtd P 544 @
A A 600m ol3ke] Aol REaE Aow werdc

AT ole] AAefA e AL B dogdE 137 25 E(Park
7} Park, 2001), &7 AFE, Z9%(So¢ Song, 2012), oJFA ]
2010), oAl &5 (Park et al, 2004), Fallv- &2 (Kim, 2010), 21k SA4¢
A ZPAE(Yun et al, 2012), TX(5, 1992), FE%, Hofx, A% Fx &%
FT(dh 2004), ST SE(F, 1992 Lim et al, 2010), 24, Y=, 2004),
At AE(F, 1992), 7P E, 228l 2004) 04 Ak Aol FasEde

g ol deuirh detd el B mMAS ool Rt A Eal lEa

AN
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0 10 20 Kilometers

Fig. 3. Research points of environmental impact assessment reports from 1994

to 2011 for the study of the distribution of Sageretia thea.

0 10 20 Kilometers

Fig. 4. The distribution points of Sageretia thea according to environmental

mmpact assessment reports from 1994 to 2011.
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Table 7. Climatic indices of surveyed districts from 1981 to 2010

Temperature (C)

Location

Aug. Sep. Oct. Nov. Dec.

July

May June

Feb. Mar. Apr.

Jan.

6.7 93 133 168 206 247 262 231 183 133 86

6.2

Gosan

6.4 94 138 178 215 258 268 230 182 128 81

5.7

Jeju

78 106 148 186 21.7 256 271 239 193 141 93

6.8

Seogwipo

54 6.2 93 136 175 208 249 263 231 180 1256 76

Seongsa—
npo
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Table 7. Continued

D .
Avg. Avg. Mean . urati Min.
Avg. . annual Relative on of Surface
. Max. Min. .. o . . grass
Location Temp. precipit humidity precipi temp.
. Temp. Temp. . . temp .
(C) . 5 ation (%) tation 5 (C)
() () ()
(mm) (hr)
Gosan 15.6 184 13.1 1142.8 74.5 782.6 11.3 17.8
Jeju 15.8 189 129 1497.6 69.6 965.4 9.8 175
Seogwipo 16.6 20.2 135 1923.0 68.7 952.1 10.7 18.2
igzngsaf 154 192 119 19668 717 9365 96 16.7

d 5(2006)= AFAS H 03] AR Ak AA kA A

Ao Mt E@ste 8L AFaA AT AP 5 BFoIH, A%A A
W FdShE AR st wdd, LEuy T 55F R Rud w9l
o}

AFE gethre] Lk Az 2 dehbs olfE A9z /154

ofell oJaf A=t vEA YEtYY] W o AzhE.

o oA
S-S A%

L=

o

ZAy}l= Table 83 2t}
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Table 8. Characteristics of the soil on which Sageretia thea plants grow

Exchangeable cations

I Available Organic o
(11).5) P05 matter (cmolckg )
. (mg-kg ") (%) K Ca Mg Na
5.8 13.6 15.27 0.27 49 1.7 1.3

Table 8. Continued

Soil anions
EC

(mg-kg )
(dS'm™) - - .
Cl NO; SOy
0.34 18.12 63.09 1.7

AEUE QA Pk o] E pHE 58% 4w &5 AEURE $5x e
B pH 5412t (Kwon et al. 2011b)H.t} tfh o 4oty Ao &
% pH 56~70(F, 20113} FAHE A on, ECE 034dS'm "2 4(2011)°]
BHae d74-ord g (9 BEYe EC 05~2.0dS'm ‘BTl wgron)
(2010)0] g Febat A7) YA TA E%e] EC 025~051dSm '9F FALE

Agolglon Kim(2010)0 Hebdm =MAY FEuF AR EFe ECE
041~050dS'm ' WMol AAstz glu, WaAel Zatrte Rurt o] 4%

U= ECel &S AA v AE=2 Az

FEAM T 136mgkg '0E AW S5 Ag) AUy $HA FE
o14F & 9.17mg kg (Kwon et al, 2011b)Et} =9ko} o= A}z o] ajot
A

9 5AAFE Egw FARAU EFe]s] WE Aol Qi Ao A
o

Ztem ) e A A9 B FEAAS 45~1005mg kg (F, 2011) 3 AL
s Aol il AV ATA EFY] stehd SAXAF A fraclat

458~34.33mg kg (L 5, 2010)7} A AEE o]t
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Q
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Song(1984)°] A

%

4 &

F

A
pul

=
9

|5

¥
A
L=

™

%

2
=

A

1

<
=

F71&

!
o}

y
00

‘umo
B

AL
0°

o)
{r

ol

MK

G
o

ol

!

o}
ol

50
~
o

)AO
o)
X

%ol &

A

3

i

Ag Aol A

3L
=

PN
R

o2 3t

PN
e

Ca > Mg > Na > K

}

0]
pul

e Y

ju

i, H&
Hl& Ca > Mg > K3 {48}
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Table 9. List of plants surrounding Sageretia thea

_ _ Life"
Family Species name
form
_ Pteridium aquilinum var. latiusculum (Desv.)
Aspleniaceae G
Underw. ex Hell. LA}
Gramineae Zoysia japonica Steud. %+t H
Gramineae Imperata cylindrica var. koenigii (Retz.) Pilg. U H
_ Miscanthus sinensis var. sinensis Andersson.
Gramineae H
2ol
Commelinaceae Commelina communis L. S93= Th
Juncaceae Luzula capitata (Miq.) Miq. 2]yt H
Liliaceae Smilax china L. 0|9 = N
Dioscoreaceae  Dioscorea oppostifolia L. v} G
Cudrania tricuspidata (Carr.) Bureau ex Lavallee.
Moraceae M
A L
Cannabaceae Humulus japonicus Sieboid & Zucc. A4HE = Th
Urticaceae Boehmeria nivea (L.) Gaudich. XA]& Ch
Fallopia multiflora var. multiflora (Thunb. ex
Polygonaceae ) G
Murray) Haraldson. 3}+2
Pseudostellaria heterophylla (Miq.) Pax ex Pax &
Caryophyllaceae H
Hoffm. 7§¥%
Ranunculaceae  Clematis apiifolia DC. AR 2w N
Ranunculaceae Semiaquilegia adoxoides (DC.) Makino. 7} 2] @& G
Lardizabalaceae Akebia quinata (Thunb.) Decne. S &9 = N
Rosaceae Rubus hirsutus Thunb. %= 7] N

_28_



Table 9. Continued

Life"
Family Species name

form
Rosaceae Rosa multiflora var. multiflora Thunb. 2% N
Leguminosae Pueraria lobata (Willd.) Ohwi. 3 M
Oxalidaceae Oxalis corniculata 1. 3]y}t G
Rutaceae Zanthoxylum schinifolium Siebold & Zucc. 2FZ=UH N
Euphorbiaceae  Acalypha australis L. 7]& Th
Rhamnaceae Sageretia thea (Osbeck) M. C. Johnst. AH&uF N
Malvaceae Malva verticillata 1. o} Th
Elacagnaceae  Elaeagnus macrophylla Thunb. X 2|5y N
Umbelliferae Hydrocotyle yabei Makino. #5312} o] H
Oleaceae Ligustrum obtusifolium Siebold & Zucc. FHEH N
Labiatae Isodon inflexus (Thunb.) Kudo. #4F2}a} H
Compositae Erigeron annuus (L.) Pers. 7% Th
Compositae Artemisia princeps Pamp. % H

Cirsium japonicum var. maackii (Maxim.) Matsum.

Compositae G

4737

b Ch, Chamaephytes; G, Geophytes; H, Hemicryptophytes; M, Microphan-

crophytes; N, Nanophanerophytes; Th, Therophytes.
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Table 10. Distribution of vascular plants surrounding Sageretia thea

Family Genus  Species Variety Total

Pteridophyta 1 1 1 1

Gymnosperm -
Angiosperm

Monocotyledon 5 7 6 1 7

Dicotyledon 19 23 21 2 23

Total 25 31 27 4 31

Table 11. List of the level I - IV species surrounding Sageretia thea

Family Taxon Level
Umbelliferae ~ Hydrocotyle yabei Makino A g3 gro] V(1 taxon)
Sageretia thea (Osbeck) M. C.
Rhamnaceae R (1 taxon)
Johnst.
Semiaquilegia adoxoides (DC.)
Ranunculaceae _ auiies 7N 2] s
Makino
) I (3 taxa)
Rosaceae Rubus hirsutus Thunb. T
Elacagnaceae  Elaeagnus macrophylla Thunb. By
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2. FFUT @Y 54 L FEYE

7h AEUT Euie A9 §4

Feubr Qule] A, Ao FAGE ARG A= Table 1294 2t}
AeUy drje] Hi FAE 0202 7 5(1993)0] B3k Ay duji

A 04lgHtt 7, & 5(1995)0] Badt Ay AvlFA 02g3 2okt
Ko et al.(2003)¢] Xigh A ozAuui duje] A 0.092g Hrl= FA5

Kim et al.(2010)c] ® gk etv] dnje] A 24~6.38g wH(2004)7F R g &

Fug guje] FA 17~26gRth 7hYom, Kim et al(2012)0] R HF

U djjo] FA 0.25g3 H|S2E )

AeyUF doje AL 72mmelal F4L 65mmE A 5(1993)F F F

o>
of

(1995)¢] Rdt 37 75mmXE b= 0.3mm7F Aoy FA4Le 159 A4y
(0.65~0.70mm) ¢} frAFgE 7 ko] ATt

Ko et al.(2003)c] High Ao zZujviy dwje] 7 56mmMrTth= =i, Hj
(2004)7} Baet EFwEe] B4 162~19.0mm Ho}h 2gte ™, Kim et al.(2012)
of W Aguy drje] 74 74mmét= B2kl

e 180 A 5(1993)0] Bagk 117K v 0.7707F &

o
offt
o
-
11147
=2
lo
o\

Table 12. The number of seeds per fruit, weight, diameter and length of Sa-

geretia thea fruits

Fruit size(mm)

Fruit weight The number of

(g) Diameter Length seeds per fruit

0.20 7.20 6.50 1.8

o,
oft

U EAe A, 97, 49 FAE 248 2vks Table 139 2.
U 2] 1000852 7.77gS. 2 Ko et al.(2003)¢] H gk e 4y}

o,
oft
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T 29 100085 57gRt FAY Y, Park et al.(1997)¢] Haisk 7FA] 7}
9] F2F9] 1,000 5 185gH t} 7hH 9t}
dEUt FAY 4L 3TmmE A A= o)== Ko et al(2003)0] KL
A ZAI Yt FA 4.6mmel, Park et al.(1997)¢] H a1k 7HA| 7oy &
ZF 7.1mmETh 29kt

AU 29 T4 49mm=E Kang et al.(2004a)o] H a3k A @ Zu| by
F, BagE =AUy, FeuE, SUUY 59 2mmeolstiel FAE T
, AU 49 7+ 1.7Tmm=E Ko et al.(2003)e] Hargk Aoz
- FA] FA 0.6mmet Park et al.(1997)¢] H.i1gk 7FA| Q7ba U F2ke]
Al 14MmmET Zgkow, a7t FEee] HFH A ojd3to]l Aol gflo] A&
o] ¥ &2 UM

rol

kv
&
H £

)

o

Table 13. Weight, diameter, length and thickness of Sageretia thea seeds

Weight per 1000 seeds Diameter Length Thickness
(g) (mm) (mm) (mm)
7.77 3.7 49 1.7

FEUE duje] $3A71E 49 27U RH 68 19442 360]gon, A4
F(1992)¢+ A =(1993), & =
(1994), % 5(1995)°] #8717k 59olehs waeh A shgom, 7120090 =

WAL £3717 69 e H 78 FEAAYS Aok @ o

OE]

=

o] HAemd ZAqAM S Ao g Aol wEA HEAA 17Y

F243] HgstE EAS HYT o] Japanese Blueberry

Association(1997)¢] EF w2l dAF-¢F Suzuki®t Kawata(2001)9] 3dlo]H-A] EF
W3k & ]

Weel FEha7] Aol BRuY duisk AAdA A PAow e

R4
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TAt 5438 vstd FE7F SrbetaL Abmrp oIt Halel FAREE 2
W BT B3 e Erfe e 43 AR R sgeks Zle] vt
A st AZE e, o] Eg Suzuki®t Kawata(2001)7F £ #2244 A]
717F @t dAlell Fgteks Aol &rbeste] 3Woly 4Mo] A FEdts B

100 .
Qg 7 100.0
82.3
80 /
60
5[/
40

Harvest raio (%)

4/27 5/4 /11 5/18 5/25 6/1
Harvest date

Fig. 5. Harvest ratio of Sageretia thea fruit at harvest date.

Fig. 62 Asuiold 83 4o A7) Zx&s AR Aot drfe
A7 FE+ 61~70mm7} 386%= 7HE woew, 7.1~80mm7}t 36.1%, 8.
1~9.0mm 13.9% colA o™, 6.1~8.0mm WMo Awj7F AAL] 751%% i
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Fig. 6. Distribution ratio of Sageretia thea according to the fruit size.
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Table 14. The number of seeds per fruit, weight, diameter and length of

Sageretia thea fruits at harvest

Fruit size(mm)

Harvest Fruit weight The number of
date (g) Diameter Length seeds per fruit

Apr. 27 0.19 b” 7.2 ab 6.4 a 2.6 a

May 4 0.21 a 7.3 a 6.5 a 2.4 ab

May 11 0.21 a 74 a 6.6 a 22 b

May 18 0.19 b 70 b 6.4 a 16 ¢

May 25 0.19 b 70 b 6.4 a 11d

Jun. 1 0.18 b 6.9 b 6.4 a 1.0 d

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.

Table 15. Correlation coefficients among the number of seeds per fruit,

weight, diameter and length of Sageretia thea fruits at harvest

Fruit
Harvest date

Weight Diameter Length
Fruit weight -0.156™"
Fruit Diameter -0.187" 0.919™
Fruit Length -0.189™ 0.841™ 0.775"
The number of " " . s

-0.613 0.317 0.325 0.213

seeds per fruit

" significant at 1% level.
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Table 16. Equations to predict fruit characteristics at harvest

Independent Dependent
variable variable Regression equations R
(X) (Y)
Fruit weight Y=-0.003X?+0.018X+0.181 0.729
Fruit diameter Y=-0.033X?+0.146X +7.692 0.692
Harvest date gyt length Y=-0.023X"+0.138X +6.282 0.461

The number of )
Y=0.003X"-0.356X+3.048 0.946

seeds per fruit

Table 173} 182 45 dujzrle] e F45 2, aedn 493 54
FE 2 Astsh 99142 Gt 3EUT dre P70 AA5S 2

mjo] A= 0.12gelA 038gl 2 FAYHSeH, dwje] F42 557mmel A
791mm= AF oW, 17/ Evid TAFE 16670 A 24470 =2 F7Fet). ol
& Ay 7 duivt F45% AR Bdts Hil(Lang¥ Danka,
1991; Moore et al., 1972; Ritzinger®}t Lyrene, 1998)¢} +-A}3sFSith. Table 159
ol dufjo] HA AuHAE B o] FAL r=0.775, FA= r=0919, F

A= r=03262 Ao AHHAE JdER AT
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Table 17. Distribution of the number of seeds per fruit, fruit weight and len—

gth according to fruit diameter

Fruit diameter Fruit length Fruit weight The number of

(mm) (mm) (g) seeds per fruit
5.1~6.0 557 ¢ 012 e 1.65 ¢
6.1~7.0 6.03 e 0.15d 1.66 ¢
7.1~8.0 6.65 ¢ 0.22 ¢ 193 b
8.1~9.0 738 b 0.30 b 222 a
9.1~10.0 791 a 0.38 a 244 a

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.

Table 18. Equations to predict fruit characteristics on the basis of fruit diameter

Independent Dependent
variable variable Regression equations R
(X) (Y)
Fruit weight Y=0.008X%+0.019X+0.091 0.994
Fruit length Y=0.018X°+0.494X +5.023 0.996

Fruit Diameter

The number of )
_ Y=0.014X"+0.159X+1.328 0.993
seeds per fruit

oz
off
i
e
£
ok
ofl
ey
=)
5

of we dujel FA, Ar)ek A 2APA I Table

Fed R At Beas Evie 42 r=-05299 F-of FadA
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g Hiou g2 fllen, T4 r=-04600.% F-of FHdAE Bo

B wolA @k, T vt 7P B 51~-6071<1 A e 7t
6.69mm= 7Hg Zgkom, Awjol FAE r=-06559 F-o FHBAAE HQS
U frede e, A dujsrh 51~6070%0 Aol Aol FA T

022go= 7h 7kl A3E B a8y g s d st

BETE TATE 16670 A 244702 SV A ES B o (Table 19), 4
WA r=0965= Ae| FHAAE HEFR AT

Table 19. Distribution of the number of seeds per fruit, fruit weight, diameter

and length according to the number of fruits per cluster

The number of Fruit weight Fruit diameter Fruit length The number of

fruits per cluster (g) (mm) (mm) seeds per fruit
1~10 0.24 a” 7.99 a 6.87 a 143 ¢
11~20 024 a 754 a 6.80 ab 1.47 bc
21~30 0.24 a 752 a 6.78 ab 154 b
31~40 0.24 a 7.57 a 6.86 a 1.56 ab
41~50 0.24 a 7.99 a 6.87 a 1.56 ab
51~60 022 b 743 a 6.69 b 164 a

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.
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Table 20. Equations to predict fruit characteristics on the basis of the number

of fruits per cluster

Independent Dependent
variable variable Regression equations R
(X) (Y)
Fruit weight Y=-0.001X?+0.006X +0.234 0.629
The number Fruit diameter Y=-0.008X+0.038X +7.525 0.361
of fruits per  Fryit length Y=-0.007X%+0.034X +6.806 0.289
cluster

The number of

_ Y=-0.001X*+0.046X +1.387 0.938
seeds per fruit

Table 21. Correlation coefficients among the number of seeds per fruit, fruit

weight, diameter, length and the number of fruits per cluster

The number Fruit
of fruits per
cluster Weight Diameter Length
Fruit weight -0.655
Fruit Diameter -0.529 0.888"
Fruit Length -0.460 0.842° 0.991""
The number of .
0.965 -0.704 -0.662 -0.595

seeds per fruit

* Significant at 5% level, ™ significant at 1% level.
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3. 3FUT Gy 42

1) pH, @% % Arghar

Table 22% A&y 4vle pH, 9% 9 e A dyolnt dsy
T duje pHE 417, 3= 222°Brix, AHer#Ee 0
(1993)3 % 5(199%)°] su duls =AHE Aol vlu
16.8°Brix) &= =9tom, 2Fga(0.38~0.93%)> 72| v]5z3k3lth.

7220093 72009 EFEW Y FEE 917~137°BrixZ K 3o,
Kim et al.(2011b)2 EFH 2o 23S 09%= Hask vf 9l

Table 22. Quality characteristics of Sageretia thea fruits

- Soluble solid Total acidity
b
(°Brix) (%)
4.17 22.2 0.83
2) AUy I
ABUE Aol AMYRS BAF A Table 239 2rh Avje FR @

2ol 75.04%, 7t&4d FAAL=o] 1831%=E A AEs 93.35%° sdE, o

of oA A 9 23| FHEFo]l 47t 3.32%, 2.01%, 0.84%

SR GHS 7 5(2003a)0] Hag TR dnf 82.34%,
7 (2009)0] B gk 5w 88.70%, EH1AF 83.73%, U 92.60% KTt A A
sta dlew, AW dake 7 5(2003a)°] Had EReg Al 0.79%, %
(2009)0] Hardt BFulE] 1.68%, HAF 0.74%, 2t 1.33%<}t vlws] 2H A%
U A R errt 2 kel Aoy ExRes Aot &

ol

AEUT duje] zuud #Ee 7 5003w HaE RS A
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1.29%, 7+(2009)0] Hargk EFw2] 094%, &4k 0.86%, 20 1.65% Xt =t
g gl WRtowl, AEUR dvjel 2AE FFES A 20030 B
SR drf 054%, 7 (2009)0] H gk =FHE 0.05%, HEA 0.36%, 9.t

069%¢t Mlwalel, Erels Arlst orje] xaP gk AQoLt B,
Rt wA 2

Table 23. Proximate composition of Sageretia thea fruits

Composition Contents
(%)
Moisture 75.04
Crude protein 2.01
Crude fat 0.84
Crude fiber 3.32
Crude ash 0.48
Nitrogen free extracts 18.31
3) TR o
Mgy HE J1FE Aot s 4B A 2% 33e BN

2 K, P, Na, Mg, Ca S22 Uegon, 1 FA% K7} 822.8mg-100g '2 7}
& wol FfrEel AN ol HA FUIA o] 65.0%c sHF et o
BT Ko o] A velus Aol dX sdoem (=, 2008 A 5,
2011a; % &, 2003a; % &, 2003e), 53] 7Z(2009)¢] Rt EFwHg], EHiEAL
D719} erjol el Ke#rth 3.1~15687F @o] ghfxo] AT
AEUy duje] F71E #Hj&& K > P > Na > Mg > Ca &

ko
SL

(2011a)e] B3 g K > P > Na > Ca > Mg, % 5(2009)°]
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B4 d] K > Mg > Na > Ca > Fe, 1 5(2003e)°] H.a13k 246 drf K
> Mg > Ca > Na > P wolddts A3 g2 43S e A, 18
dufjol Al H7] oHE Mo B7F vz 45U Mo AaA e43t=

=N

=]

al
3 ARUALE Aot 2EAR o893, BE 4F 5E

-~

FEuel duih A% 75 AEARZAY B bsdol ¥ Row 4

o,

[e:

I~
8

Table 24. Mineral content of Sageretia thea fruits

Minerals Coftents
(mg-100g *, dry basis)

K 822.8
Ca 5.8
M 708
ha 99.1
Mn 0.8
e 2.0
P 106.2
Mo 16
B 5.1
Cu 16
Total 1,2649
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AEUy dujel §7)4F ES HPLCZ #4243 Ay Table 259 Fig. 73
2o ey Aol #7714 242 Malic acid, Lactic acid, Tartaric acid 5

< Malic acid 2,631.5mg~100g71, Lactic acid 1,237.4

s
2
i
N
ko
do
N
e
i
o

mg-100g ', Tartaric acid 594.4mg-100g ', Succinic acid 576.6mg-100g !, Oxalic
acid 51.8mg-100g ' o2 ZA} 3, o]F Malic acid’} 49.8%=% 714 B
HFS A8t shAIvr A, debe, SR Eujol= Citric acid(H,
2008; Kim et al., 2006a; Kim et al., 2003a)7} thH-&9] v F<S 2}A|grps= Wl
o}, R gArte Ay A Soll= Malic acid(Kim et al.,, 2009, Kim et al., 2003e)

7 iolebe wasl ol trd Aulol 54 fvl4tel B gaHo 9

Table 25. Organic acid contents of fruits of Sageretia thea

_ _ Contents
Organic acids » _
(mg-100g ', dry basis)

Oxalic acid ol.8
Tartaric acid 594.4
Malic acid 2,631.5
Lactic acid 1,237.4
Citric acid 189.1
Succinic acid 576.6
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Fig. 7. High performance liquid chromatography (HPLC) chromatogram of

organic acids in Sageretia thea fruits.

FiHe AFAAE T 9ue dAse ALoRA Aoy dviel el
Q= Fd7 FEFE HPLCE #4138 ZI+= Table 269 Fig. 83 2tk F2
Felg g

232 Fructose, Glucose 2.1, Maltoset= #HEH A ¢kt dujo
ZFS Fructose 8.11g-100g !, Glucose 7.68g:100g ' & ZA}% ¢t}

Cha et al.(2001) Fructose®t Glucose’} HEA =H7]e] F3  Hojn,
Fructose”} Glucose® t} t] ®o] 3f5o vt R askdth Oh et al.(2008)
SUAE a7 el 7 24 Balol A Fructose$t Glucose’t 5 ©]FiL
AL, Sucrose™= MF EAstE Aow Wustled, B A5 Aot dAe
= %S et ATH
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Table 26. Free sugar content of Sageretia thea fruits

Contents
Free sugars 1
(g-100g )
Fructose 8.11
Glucose 7.68
i
Sucrose TR
2)
Maltose ND
D . 2) .
TR : Trace, ND : Not detected.
70.00
60.00]
50.00]
. [+2]
o o~
1 <
40.00 \ ©
1 X o
z 1 s 3
30.00 3! ~
] = g
2]
T o
20.00 S
1 (O]
10.00—_R/\J
0.00- > ‘\
L I2.60‘ ‘ I4.‘00I ‘ ‘6.‘00‘ ‘ ‘B.fIJO‘ I ‘10!00‘ ‘ ‘12‘.00‘ ‘ ‘14.‘00I ‘ IIB‘.OO‘ ‘ I18‘.OO‘ I ‘20.00

Minutes

Fig. 8. High performance liquid chromatography (HPLC) chromatogram of free

sugars in Sageretia thea fruits.
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Aeu g Ak S EA% A3+ Table 27 Fig. 9¢F 2ok &
FUR dujo] F2 AHARE Palmitic acid, Stearic acid, Oleic acid, Linoleic
acid, y-linolenic acid & 11F 22 YESTH 71 ®Wol] /5o & APk
Linoleic acid’7} 0.2856% % 7} ®Wo] i sl o, tS2o= Oleic acid’}
0.1989% &3t 54 HAT

F(1995)0] Hargk ot]e] Fa AWke Linoleic(18:2) acid > Palmitic acid
> Oleic acid > Linoleic(18:3) acid > Stearic acid =°]3l, Kim et al.(2003e)°]
Hagk AR 2 AWk Linoleic acid > Linolenic acid > Oleic acid >
Palmitic acid > Stearic acid =°]t}, =3 Kim et al.(2006a)> A 2]2te 2y 4
je] =8 A W4k Linoleic acid > Plmitic acid > Linoleic(C18:3(a)) acid >
Stearic acid > Behenic ©o 2 HIiegl=t, daevy dufe] Adal 24%

o] ¢} AFsHA Linoleic acid’t 7F¢ & HlF <= AAskal AJAth 223 Kim et

m
gJouv A EFA ¢olr] Eoldt xubatoz REH I 9l y-linolenic
acid(GLA : all cis-6,9,12-octadecatrienoic acid)7} ‘& duo = F-f 5 of
AATH T A A s} A WAk 28.74%01 9o, &
stAAES] Bl Eo] 3} A WAbE T 258 o] =Skt

ke
ot
N
ol
r>~
rlo
N
—_
)
[@))
X
fr

l-'l

5!

@

=)
=
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Table 27. Fatty acid composition of Sageretia thea fruits

Fatty acids Contents Proportion

(%) (%)
Lauric (C12:0) 0.0004 0.05
Myristic (C14:0) 0.0012 0.16
Palmitic (C16:0) 0.1525 19.69
Palmitoleic (C16:1) 0.0020 0.38
Stearic (C18:0) 0.0684 8.85
Oleic (C18:1n9c) 0.1989 25.59
Linoleic (C18:2n6¢) 0.2856 36.82
y-linolenic (C18:3n6c¢) 0.0278 3.59
cis—11-Eicosenoic acid ester (C20:1) 0.0900 1.70
a-linolenic (C18:3n3) 0.0156 1.93
cis—11.14.17-Eicosa trienoic (C20:3n3) 0.0099 1.24
Sub total 0.8218 100.00
SFA" 0.2362 28.74
USFA? 0.5856 71.26

Y Saturated fatty acid.
? Unsaturated fatty acid.
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Fig. 9. Gas chromatography (GC) chromatogram of fatty acids in Sageretia

thea fruits.
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dEUr Ao T s stgs @9 S uEbd A3 Table 289 Zoh s

7 dujo] % #HE 3FE FIFS 874.8mg-100g 'O & Jeong(2008)0] K L
ol Yote] #HEstgE e 7454mg-100g ', ZH(2008)0] Hd AF 4712
mg-100g’, Kim et al.(2003a)e] Ris ZH a5 280mg-100g !, HE=W 53
(2009)el 4 B g #ZF 1147mg-100g ', 7] 2005mg-100g ', A 1074
mg-100g ', ¥} 16.16mg-100g ', =40} 54.21mg-100g ', EFwl 2] 244.0mg-100g ',
A}t 69.23mg-100g ", 7191 56.90mg-100g ', ¥ % 345.0mg-100g 'Kt} @e ok
Az FES FhHatr A

Huang et al.(1992)2 2]&E9] 23 tjARME FolA 53] dAlsstdeEs o8 &
7o g, A, Fx T HAE oF FxHo ed, o e sy &

= & oY FAviE Agd U

ato] AFA Al = 80000 F o] AL B AEG o
=

Table 28. Total phenolic compounds and total anthocyanin content of Sagere—

tia thea fruits

Variables Contents

Total phenolics

. 874.8
(mg GAE-100g )

Total anthocyanins

| 520.8
(mg C3G-100g ")
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8) T UEAol 3=
otE Aol (anthocyanin)< pHE| W 3bo] whe} 72l 24 HEPS Ao
o pH 1.0914+= F22 oxonium @ Ejo]ar, pH 4594 = 412 hemiketal &

e 7} $-A3Fc}t. pH differential method(Lee et al, 2005)9] ulz} =43 ZF ot E
Aot &S Table 289 e whe} Zt}
AEUE duje] F rEYUAelY  dEFe 5208mg-100g o ®  Kim et

o

i

oft

al.(1973)0] R1d 9w = 168.0mg-100g |, et ¥H(1996)°] Ha 3t ©v] 17047
2ot s, 53
%

212.7

H

mg-100g ', ¥% 4857mg-100g ', A2 7.03mg-100g 'E Tt i
SPEA b o] e oz Fe Brueld AEAC P
mg-100g '(Kim et al. 2011b)R = %2 Hoz yewr} o] Fig. 103 o]
Aeuite dujols T Al S 2] Iy ®Buk ojyel o=
AMADe] M7t b FHEo] 97 Wi Aow AzH)

A}

Sageretia thea fruit Blueberry

Fig. 10. Cutting figure of Sageretia thea fruit and blueberry.
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=2,
i

2]
stz dul, =71, o, ¥ 5 AEA 4 59l
ARA QA So wig ARl S YEhe &
al.(2003) QtEAletde] 54 A F 7HA= dEd 5 ded A, HAs
Adts "ol 4, 7eAd Ay =242 A4 3 237 =v= ol

a1 skt StEA oIS &4kEl A (Chang et al., 2008)3 A7 A A Al#=
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g I Sol E37F o (Zafra et al, 2008; Parthasarathy, 1998), ¢F whAd
o] A (Nichenametla, 2006; Zao et al., 2004, Kamei et al, 1995), &#}o]e] ~2+&
(Chung et al., 1997), A/ A thA} Z4(Tusda et al,, 2003), A& % W75 %
Z¥(Kim et al, 2000 A=&del ¥ A7k Biuso] 9tk Deyot
Harvorne(1993)2 ¢tEAJold S %= wgF, HSu3 AL, ¢F S9o FH
A AREOE Bk

T3 S5 E g3 T e 78 AR dEAoIE AN A
7150l ol Al Fakst Agoll g3 meo] dFHe] Ut (Parry et
al., 2006; Schmidt et al., 2004; Sellappan et al., 2002; Su®} Chien, 2007; Wang
7} Jiao, 2000; Zheng¥ Wang, 2003; Zheng et al., 2003).

et ey Aol QbEAJobdo] BF 3ol wle] vk hfekal Qo] o
O 2 QIEAJolde] Ao gk W A 7F o] FojA ek st 7l Al w

2 olg A7} 5& Aow AzH
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3. AFYUF FTAY TolEA

Fol A erokom ATeA 24417 AAE] F st A FelAE 10TE A9
3 o)L Eo] wrolr}p o] FojHtH(Table 29). Wl AFuby Fxho] wol A3 g
L= 4T ARoRZ ok g5 & + Atk Ko et al(2003)> ALz 3479
Tl A FHAEe TAE Fdo] Wolx A gokom, 15TA A
2l T el ol glthE Barstl o, Kim et al.(1995b)e] ®agh zt
= 50CelA A st ARl 0CAA dAE & A5 Wolgo] wokom,
72 (1988) = AAEAE 5TeAA A AHE s TApelA ol
Kang et al.(2010b)& A 2]4knt &3} A FAsule] & 4T A #AA el § wo}
Fo] FAHATHE Bael fARg wol 548 BT

Table 29. Germination percentage of Sageretia thea seeds according to temp-

erature treatments

Temperature treatment Germination percentage
(C) (%)
10 0.0 c¢*
15 55.0 a
20 50.0 a
25 23.3 ab
30 31.7 ab

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.
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—

FEUT A= 15T 20Tl A 2 Wol&s Ho] wop HYgLms 156~
20CE TopA2 Wt §& A o A Hobg e i
T 5T 2R WA dASHA A, of WelE Byl Hu S
" A3 ZA3rhE Thompson(1970)¢] HaLsh Fo] JEuy FAeAk 15T

A drobgo] 55%® 7HE Eskou 10T = oty WA &ob FASE S

-
%2,
2
o
o>
J|m
ol

259l FApdtolo] did AFol A FAhE Aol (Park et al, 2010d)9F w5
(Choi et al, 2006) &A= 15C7F AA Wolkolw, =FU5(Song et al,
2011a; Song et al, 2011b), #ZUF(Hwang, 1994) FA= 15~20TCo]™, Jo}
Zkel (A, 2004), ZHERIU(S 5, 2011a; & 5, 2011b), W= 7H((Lee,
2006), AFAIUF(Borset, 1954) FAF= 20T, "] =& F 9 U (Asakawa, 1956), 3+
“EUF(Song et al, 2011a; Song et al, 2011b) £+ 25C, HEF+&UF(Park
et al, 2012) TAk= 35TellA oprp & dArk= ®ar

AU FAke Wol&d 15TA 55.0%%2 7Hd =g, ol Kang et
al.(1997)0] H. 313k of Al Z o] o= A& H|s)] wl-$ A xsto] 50%0] /e &
ob&S Holv T2 vhal Bagk Ayt Isiv. aea Y=o FA T
ol-& 62.7%(Lee, 2006), Hl&=F A Wol& 89.0%(Song et al, 201la; Song
et al, 2011b), F=FYUF FTA Po}& 56.0%(Song et al., 201la; Song et al.,
2011b)e} wlnls) B gy FARo wobe e wrtony mFuby FAke]
ol-& 44.7%(Song et al, 201la; Song et al, 2011b), BT&UHF £x Hol&
42.3%(Park et al., 2012), 7F&HlyUHF FxFe] @ol& 39.0%(Song et al., 2011a;
Song et al., 2011b)ell Bl3l 5o T2 dolgo] =53 & F AUTh

FEU TR A wE Xd 208 & folet fite] WolEAdS =
Abet A= Table 302 Fig. 113 2t} 25T A2l oA folet fel dol7t
b Ao, gdgo® 20TE 2AREAT I fobo] A= 25TAA 7
FARCH, dEo2 20T A Anh AR o] FA= 30TAM M F
Ae 2ok webA FEur FAs 25T A Fobet fr o
T AAH

-

0.

|

)
3o
K
T
k)

N
-
ot

=
&

o
e

o
1=
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Table 30. Growth characteristics of Sageretia thea according to temperature

treatments
Temperature . ) . .
Shoot length Radicle length Shoot weight Radicle weight
treatment

. (cm) (cm) (mg) (mg)
(C)

15 0.86 ¢” 082 ¢ 79 c 110 b
20 1.60 b 145 b 112 b 111 b
25 2.86 a 193 a 172 a 124 b
30 1.80 b 0.09 d 10.0 bc 187 a

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.

15°C

20°C

25%

30°C

Fig. 11. Germination conditions of Sageretia thea seeds according to tempera-

ture treatments
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14
vy =—0.336x + 16.61

R? =0.7649

12

10 \

MG T (day)

15 20 25 30

Germination temperature (T)

Fig. 12. Regression analysis between mean germination time of Sageretia thea

and temperature treatments.

Wl LA SE Wol g ) R Lwx FelA Fabe] wolEAL

Buls AfZE dsud S oL AsE Fig. 139 vebillth Asu

g oA 10.3%, 30C A TolA 11.9%=E 57t =555 YolH et weEs

&5 qglon], Fdword s wrhel FFS Bk
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v=0.1547x+ 7.1343
R?Z =0.5968
1.2
e —
10 *
L 2
2 8
S 6
4
2
0
15 20 25 30

Germination temperature (C)

Fig. 13. Regression analysis between coefficient of velocity of germination of

Sageretia thea and temperature treatments.

FEUT FAL WolAFE BT AT Fig. 145 el ehuth wel
S8 15CAA BopAl ] A Foll A olX 57t 7h wokoH, o R 20T
Aom, 25T 30T E LolAF7t Yol 2m7f Z7ta45 dolx 7} oA =
AFe ¢ 5 AU

Dahal et al.(1990)& EuwlE Fx} dolo] #A3F AFoA FAEQ WolH 2o
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7
y = —0.252x + 9.5034
: R? = 0.8466
6
5
*
1
3
*
*

2
1
0

15 20 = >0

Germination temperature (T)

Fig. 14. Regression analysis between germination index of Sageretia thea and

temperature treatments.
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BRFZAZA A7t FeUF e FA vAE 4%

7 ARG A A Aeur A 52430 &

ok M (1960) el w2 A& gz Ae] AR HAe o] Zah, Zay
S Aol ol dAujrl el Aev FE oy el At stel
oowebs AEu dule] FAFYE st 5% A E8A] Mepiquat
chloride, Forchlorfenuron, Thidiazuron, Gibberellic acid, 6-Benzylaminopurine<
U ol RRer] 7Y A3 v, Wl 7 5, vl 14§ s

BAzAAN A ALt & dvje FA, 27|, FAFE AR A3 de

1) Mepiquat chloride = 2] & 3}

Table 313 32%& AEuvF duo FAFLS Slste] ALE 125mgl,
250mg-L ', 500mg-L "', 1,000mg-L '] Mepiquat chlorides] %= #3 ZA}o]
t}. 250mg L' Mepiquat chlorides wH7H7]e] A2 g Aol dAnjo] FAE 0.28¢
o 71 BFAf oW, £AFE 1,000mg-L 'S W 79 Aol Agd Aol
ok uk 125mg LS whh7)el A A9 1242 7Fd A ATh Mepiquat
chloride 27} drje] FAol= JFS FA @gkoyt FHole= 500mg L'
T 7 el AHEgk Aol 7.0mm= F7 vldle] ERo] H At

Kim et al.(2010)2 600mg-L "' Mepiquat chloride® 300mg-L ' IAAS} &85}
o] wpe] = WA v EHE R on Jeyakumar®t Thangraj(1996)
& GTol 125mgL 'S Adstel FF FHES Rusdrh E£3 Gutam et
al.(2009)= ¥ %ol 1500mg-L & Heldte] G4 T/ A4 Bdase NS
F7MAA Eule] FAS FTAFE STUHAA FEF FUF S B g%

= sy dre] FA St R AR 23S BT

O

i
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Table 31. The number of seeds per fruit and fruit weight according to mepi—

quat chloride treatments

Mepiquat chloride Treatment time _ _
The number of Fruit weight

concentration (Days after full _
. seeds per fruit (g)
(mg-L ") bloom)
0 1.3 b 0.23 abc
=7 13 b 0.24 abc
0 12 b 0.24 abc
125
7 13 b 0.24 abc
14 16 b 0.24 abc
=7 16 b 0.25 abc
0 15b 0.28 a
250
7 16 b 0.24 abc
14 1.8 ab 0.25 abc
=7 13 b 0.20 ¢
0 16 b 0.25 abc
500
7 16 b 0.27 ab
14 14 b 0.22 bc
=7 21 a 0.22 bc
0 13 b 0.23 abc
1000
7 14 b 0.25 abc
14 14 b 0.21 bc

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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Table 32. Sageretia thea fruit size according to mepiquat chloride treatments

Mepiquat chloride Treatment time Fruit size(mm)

concentration (Days after full
(mg- LY bloom) Diameter Length
0 752 a” 6.79 abc
-7 758 a 6.89 abc
0 740 a 6.87 abc
125
7 756 a 6.65 ab
14 770 a 6.79 abc
-7 779 a 6.99 abc
0 798 a 7.18 abc
250
7 766 a 6.83 abc
14 775 a 7.07 abc
=7 721 a 6.50 abc
0 762 a 6.96 abc
500
7 784 a 7.03 a
14 728 a 6.71 abc
-7 747 a 6.59 bc
0 754 a 6.68 ¢
1000
7 767 a 6.92 abc
14 7.30 a 6.64 abc

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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2) Forchlorfenuron # 2 &3}

Table 337 343 Aeuy dvle FAFLE 9lske] HwE 25mgl
5mg-L7, 10mg-L”"', 20mg-L'e Forchlorfenurono] = g3t ZAzjolr),
ForchlorfenuronE A gat¥ A2 Al 7] w& HFWstel] Aelseet #23 A
ot ey 10mgL'E W 149 F AHert A FAYeH, FAFE
20mg- LS v 795 HEdA 1202 7MY A9, 25mg LS 9 & 14
Aol Aatgle W 182 7 Btk dje] 43 FHE 10mg L 'S wt

N 149 Sl A gk Aol 427y 7.99mmét 7.32mmE 7HE ZiTh

Forchlorfenuron< %=, A}, i, WE 719 5o drje] &S =3167] 9
a AbgEE= A FAA o] th(Nickell, 1986; Iwahori et al, 1988). Iwahori et
al.(1988) Alxo] grtt AEZDS A=ete] Ao el 237 e+
B33, Woolley et al.(1992)+= AEZEI3 Ax=7]7F S7H3vta B 3
Fom™, Blank et al.(1992)2 71919l 39S Forchlorfenurono] % A&} 27~
46%°] Al FAZF S7FE AT Bastgle dEu Aol Ak AR A
=R

aF

o
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Table 33. The number of seeds per fruit and fruit weight according to forc—

hlorfenuron treatments

Forchlorfenuron Treatment time _ _
_ The number of Fruit weight
concentration (Days after full _
. seeds per fruit (g)
(mg-L ") bloom)
0 1.3 bc” 0.23 a
-7 1.6 ab 0.23 a
0 1.4 abc 022 a
2.5
7 1.4 abc 0.24 a
14 1.8 a 0.26 a
-7 1.3 bc 0.23 a
0 1.4 abc 0.25 a
5
7 1.7 ab 0.23 a
14 1.7 ab 024 a
-7 1.5 abc 0.24 a
0 1.4 abc 0.25 a
10
7 1.5 abc 0.23 a
14 1.5 abc 0.27 a
-7 1.8 a 0.25 a
0 1.6 abc 0.25 a
20
7 1.2 ¢ 024 a
14 1.6 ab 024 a

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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Table 34. Sageretia thea fruit size according to forchlorfenuron treatments

Forchlorfenuron Treatment time Fruit size(mm)
concentration (Days after full
(mg- LY bloom) Diameter Length
0 7.52 ab” 6.79 b
-7 7.34 ¢ 6.62 b
0 742 ¢ 6.58 b
2.5
7 7.69 ab 6.82 b
14 7.87 ab 7.01 ab
=7 7.52 ab 6.76 b
0 7.78 ab 7.07 ab
5
7 7.50 ab 6.77 b
14 7.71 ab 6.73 b
-7 7.59 ab 6.83 b
0 7.62 ab 6.83 b
10
7 7.53 ab 6.71 b
14 7.99 a 7.32 ab
-7 7.70 ab 6.79 b
0 7.69 ab 7.04 ab
20
7 7.38 ¢ 6.77 b
14 7.53 ab 6.82 b

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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3) Thidiazuron * 2] &}

Table 359 36< A5y dnje] FAFAS ste] FwWS 05mgL
Img-L", 2mg-L"!, 4mg-L'9 Thidiazurond]l = g s Aot ImgL 'S
7ol AE g Aol Ewjel FA 028go® T FAANeH, TAFE
05mg-L 'S v/ 79 Aol Aeld Aol 22702 /b4 Bk wI dvje] I
W} 4L Img- L& WALl Ad o] 74 813mm, T4 72lmm=E 7+
Zitt. WebA Thidiazurons A&wy Aol FAU 2715 A A9 vi=
Img-L'& woh7]el Agshs Aol 7H3 w4 g

©](2004)& ¥ ol Thidiazuron 10~20mg-L 'S T/l FHE 59 tAo= A
gt dufe] FAZE S7HHEA

ThidiazuronS 22 0] &eHAS L& ‘gt ='ol ‘A5 'o] A2 ste] AAE g3}

==

o

o)

o

I RIs¥ e Byun et al.(1993)

e duje vy E3E dduieE BHae o] AmuUF dujoq%E
Thidiazuron A 2]7} dwje] H|f7]o] d&FS Fvhe Kot FA13 23E A

o,
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Table 35. The number of seeds per fruit and fruit weight according to thidia—

zuron treatments

Thidiazuron Treatment time
_ The number of Fruit weight
concentration (Days after full _
. seeds per fruit (g)
(mg-L ") bloom)

0 1.3 d* 0.23 abcd
-7 22 a 0.21 cd
0 1.6 bc 0.24 abcd

0.5
7 14 cd 0.21 cd
14 14 cd 0.24 abcd
-7 1.3 d 0.19 d
0 14 cd 0.28 a

1
7 14 cd 0.23 abcd
14 1.5 cd 0.25 abc
-7 15 cd 0.24 abcd
0 1.3 d 0.23 abcd

2
7 15 cd 0.22 bed
14 1.8 bc 0.23 abcd
-7 15 cd 0.25 abhc
0 1.2 d 0.23 abcd

4
7 1.2 d 0.27 ab
14 15 cd 0.23 abcd

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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Table 36. Sageretia thea fruit size according to thidiazuron treatments

Thidiazuron Treatment time Fruit size(mm)
concentration (Days after full
(mg- LY bloom) Diameter Length
0 7.52 bed” 6.79 abc
=7 7.21 cd 6.58 ¢
0 1.67 abc 6.79 abc
0.5
7 7.21 cd 6.57 ¢
14 7.63 abc 6.94 abc
=7 6.97 d 6.59 ¢
0 8.13 a 721 a
: 7 7.47 bed 6.53 ¢
14 7.52 bed 6.70 bc
-7 7.59 abc 6.83 abc
0 7.30 bed 6.72 bc
i 7 7.37 bed 6.60 c
14 7.47 bed 6.61 c
=7 7.70 abc 7.06 ab
0 7.14 cd 6.71 bc
’ 7 779 ab 6.87 abc
14 7.39 bed 6.69 bc

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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4) Gibberellic acid # 2] &}

Table 37¥ 382 Aeuy dulel FAFLS §ste] ol 25mgL
50mg-L”", 100mg L, 200mg-L "¢ Gibberellic acidS #=# A3 A= et
Wt} Gibberellic acidE 4FuUFe Agstd dojiAE 200mg-L 'S4 7
of ARG S uf 028go2 7HE FAYI, FAE 79mm=E M Ao
W, 7L 100mg-L'& w7l Awsds wWrh 747Immz b dlow
200mg-L 'S WA 79 Aol A3 Aol 7.32mm=E tho]lATh

A= Weaver et al.(1964)¢] Gibberellic acid’7} 3 ¥ %9 v =
SN G= ®aek Cline?} Thought(2007)7F %) 52| ‘Bing’® 'Sam’ # %ol
40mg-L & Agste] HAn sl T "Bk mauel AA &gl

e
=
j
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Table 37. The number of seeds per fruit and fruit weight according to gibbe-

rellic acid treatments

Gibberellic acid Treatment time
) The number of Fruit weight
concentration (Days after full )
seeds per fruit (g)
(mg-L'h bloom)
0 13 a* 0.23 ab
=7 15 a 0.24 a
0 15 a 0.27 a
25
7 16 a 0.23 ab
14 1.2 a 0.21 ab
=7 15 a 0.27 a
0 1.3 a 0.22 ab
50
7 16 a 0.23 ab
14 16 a 0.25 a
=7 14 a 0.17 b
0 14 a 0.26 a
100
7 14 a 0.24 a
14 16 a 0.23 ab
=7 15 a 0.28 a
0 1.2 a 0.22 ab
200
7 1.3 a 0.25 a
14 15 a 0.24 ab

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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Table 38. Sageretia thea fruit size according to gibberellic acid treatments

Gibberellic acid Treatment time Fruit size(mm)
concentration (Days after full _
o Diameter Length
(mg-L ) bloom)
0 752 a” 6.79 abc
=7 756 a 6.84 abc
0 781 a 7.12 abc
25
7 747 a 6.88 abc
14 7.23 ab 6.57 bc
-7 792 a 7.10 abc
0 713 ab 6.72 abc
50
7 753 a 6.70 abc
14 755 a 6.75 abc
-7 6.47 b 6.36 ¢
0 788 a 741 a
100
7 740 a 6.78 abc
14 744 a 6.76 abc
=7 799 a 7.32 ab
0 731 a 6.90 abc
200
7 769 a 7.20 ab
14 740 a 6.76 abc

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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5) 6-Benzylaminopurine * 2] & 3}

Table 399t 40 45U vl FAFES 9Iste] el S0mgL
100mg-L ", 200mg-L ", 400mg-L.'9 6-BenzylaminopurineS %A &g 2 7} o]
t}. syl 6-BenzylaminopurineS A&t dvjeo] FA= FAHE T Hu
7t AT 1o, FAFE 200meg L' v 79 A Ag ek vl
149 Fol A3 Fold 7pg gekon, dujo] A7jolE 200mg L 'S WAL
of gl Aol 7FE Z o™, Weaver et al.(1966)2 %o 6-Benzylamino-

purines A g ate] FHuh7F S Yk Barel dX| s
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Table 39. The number of seeds per fruit and fruit weight according to 6-ben—

zylaminopurine treatments

6-Benzylaminopurine Treatment time _ _
The number of Fruit weight

concentration (Days after full _
. seeds per fruit (g)
(mg-L ") bloom)

0 1.3 ab” 0.23 ab
=7 1.6 ab 0.23 ab
0 1.7 ab 021 b

50
7 1.4 ab 0.22 ab
14 12 b 0.24 ab
=7 1.3 ab 0.24 ab
0 1.5 ab 0.22 ab

100
7 1.3 ab 0.22 ab
14 1.3 ab 0.29 ab
=7 14 a 0.25 ab
0 12 b 0.27 ab

200
7 1.6 ab 0.25 ab
14 14 a 0.20 b
=7 1.5 ab 0.24 ab
0 1.7 ab 0.22 ab

400
7 1.5 ab 0.24 ab
14 1.4 ab 0.23 ab

“ Mean separation within each columns by Duncan’s multiple range test, 5%
level.
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Table 40. Sageretia thea fruit size according to 6-benzylaminopurine treatments

6-Benzylaminopurine  Treatment time Fruit size(mm)

concentration (Days after full
(mg- LY bloom) Diameter Length
0 752 ab” 6.79 abc
-7 751 ab 6.96 abc
0 711 b 6.32 ¢
50
7 710 b 6.27 ¢
14 753 ab 6.98 abc
-7 7.42 ab 6.67 abc
0 7.49 ab 6.80 abc
100
7 7.31 ab 6.62 abc
14 7.75 ab 7.06 ab
=7 7.75 ab 6.84 abc
0 805 a 714 a
200
7 7.84 ab 7.08 ab
14 714 b 6.37 bc
-7 7.66 ab 6.86 abc
0 7.44 ab 6.77 abc
400
7 7.86 ab 7.00 abc
14 7.33 ab 6.71 abc

“ Mean separation within each columns by Duncan’s multiple range test, 5%

level.
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U AFZARA AMHE FEUTF €99 s7¥s)

A4 AYrb dsuF dulel w7lel vl dFS A #1381
ko] 5% AHZA A (Mepiquat chloride, Forchlorfenuron, Thidiazuron,
Gibberellic acid, 6-Benzylaminopurine)& =92 J&u5F o] v/ 79 A,
WA, w7 5 w14 el ZbzE A AR & A|EE soE o
o] HlES FASE A3E Table 41, 42, 43, 44, 459} 7ro] YR AT

AGZAA Zrzbe] A2t FolA 59 1747129 Asui g 8v &
S Hws] B Mepiquat chloride® 500mg-L 'S w7 79 = A Fol A
79.3%% 7} ®ekom, Forchlorfenuron< 25mg-L 'S Tl 149 & 8] o
A 77.3%, Thidiazuron< 2mg-L 'S W 79 A 2]l A 84.2%, Gibberellic
acide  100mg-L'S  wd  HEFdlA 88.6%, 6-Benzylaminopurine
200mg L& WAl 79 F Aol A 749%9°] 7MY =e A%ES BT

AgzAA Aok FATe %715 Hue] B Gibberellic acid >
Thidiazuron > Mepiquat chloride > Forchlorfenuron > 6-Benzylaminopurine >
g £ollem, E3] Gibberellic acides A< 270 Ao B &)
38.2%7F  ®Wol A=xgler, o= Kil et al.(2011)°] Gibberellic acidE& 4t&
Foll Ay sle] A= dEFS v A A Edvh= B9 Reynolds et al.(1992)9]
Forchlorfenurondl &J8] @3tako] Wolxa F Ao Abstake] 7+47F A dAx o] &
717F ZoldekE Warsk, Clinedt Trough(2007)7F e Foll A %717F Solxlths
Bk Zpol7F Ao, Lee et al.(1996), 2 5(1994), A (1998) 5 o] Gibberellic

acid7} SFEAISIY H A& ZH 3]

Do

tAlo] ZHE I 5~79 %77 HXHGE
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Table 41. Harvest ratio of Sageretia thea according to mepiquat chloride tre—

atments
Mepiquat Treatment
_ _ Harvest rate (%)
chloride time

concentration  (Days after

~ 54 5/11 5/17 5/25 6/1 6/9 6/15
(mg-L'h full bloom)

0 37 168 299 318 121 47 0.9
=7 93 187 333 213 107 6.7 0.0
0 00 276 276 414 34 0.0 0.0
125
7 77269 1564 385 96 19 0.0
14 69 448 34 241 103 103 00
=7 70 279 349 233 00 7.0 0.0
0 5.0 333 300 250 6.7 0.0 0.0
250
7 00 451 118 137 98 196 00
14 222 296 130 2718 74 0.0 0.0
=7 222 250 139 111 222 56 0.0
0 176 118 294 382 00 2.9 0.0
500
7 206 333 254 175 16 0.0 1.6
14 70 233 233 209 93 163 00
=7 0.0 286 286 429 00 0.0 0.0
0 8.6 34 345 483 52 0.0 0.0
1000
7 0.0 389 139 444 28 0.0 0.0
14 0.0 128 359 103 282 128 00
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Table 42. Harvest ratio of Sageretia thea according to forchlorfenuron treat—

ments
Forchloro Treatment
Harvest rate (%)
fenuron time

concentration  (Days after

» 5/4 5/11 5/17 5/25 6/1 6/9 6/15
(mg-L ) full bloom)

0 37 168 299 318 121 47 0.9
=7 6.2 330 278 299 21 1.0 0.0
0 11.1 222 278 250 139 0.0 0.0
2.5
7 148 213 459 164 16 0.0 0.0
14 83 476 214 214 12 0.0 0.0
=7 77 128 990 164 51 0.0 0.0
0 89 125 304 482 00 0.0 0.0
’ 7 6.0 36.0 360 1380 40 0.0 0.0
14 208 229 167 167 146 83 0.0
=7 79 263 421 132 79 2.6 0.0
0 128 231 282 333 26 0.0 0.0
" 7 92 354 200 215 108 31 0.0
14 174 304 261 152 109 0.0 0.0
=7 96 423 135 115 58 173 00
0 143 286 143 429 00 0.0 0.0
. 7 3.6 107 179 518 107 54 0.0
14 0.0 323 2568 290 97 3.2 0.0
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Table 43. Harvest ratio of Sageretia thea according to thidiazuron treatments

Treatment
Thidiazuron Harvest rate (%)

time

concentration
» (Days after
(mg-L ) 5/4 5/11 5/17 5/25 6/1 6/9 6/15
full bloom)

0 37 168 299 318 121 47 0.9
=7 00 111 333 333 111 111 00
0 154 205 128 2566 103 154 00
0.5
7 00 571 00 286 00 143 00
14 48 206 317 238 190 0.0 0.0
-7 41 2577 284 216 108 95 0.0
0 97 387 226 226 65 0.0 0.0
: 7 125 313 313 250 00 0.0 0.0
14 42 319 125 361 125 28 0.0
=7 1.6 429 397 159 00 0.0 0.0
0 45 149 388 313 75 3.0 0.0
i 7 43 234 362 191 149 21 0.0
14 126  21.1 211 211 232 1.1 0.0
=7 6.7 350 333 200 1.7 3.3 0.0
0 2.3 45 386 409 136 0.0 0.0
’ 7 0.0 40 480 200 240 4.0 0.0
14 6.8 307 307 216 102 0.0 0.0
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Table 44. Harvest ratio of Sageretia thea according to gibberellic acid treat—

ments
_ _ _ Treatment
Gibberellic acid _ Harvest rate (%)
) time
concentration

(Days after

(mg-LhH aull bloom) 5/4 5/11 5/17 525 6/1 6/9 6/15

0 37 168 299 318 121 47 0.9
=7 43 174 587 174 22 0.0 0.0
0 00 385 333 231 51 0.0 0.0
25
7 22 283 283 239 109 43 2.2
14 00 175 158 456 140 7.0 0.0
=7 86 40.0 257 171 86 0.0 0.0
0 74 185 93 370 222 56 0.0
50

7 74 407 130 93 204 74 19
14 109 203 250 313 78 4.7 0.0
=7 0.0 45 364 45 545 00 0.0
0 114 286 486 29 8.6 0.0 0.0

100
7 222 74 111 444 74 0.0 7.4
14 173 25,0 385 115 38 3.8 0.0
=7 0.0 462 359 128 26 2.6 0.0
0 00 143 250 214 179 143 71

200
7 83 167 500 250 00 0.0 0.0
14 128 213 128 404 43 8.5 0.0
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Table 45. Harvest ratio of Sageretia thea according 6-benzylaminopurine

treatments

6-Benzylamino  Treatment
Y Harvest rate (%)

purine time

concentration  (Days after

» 54 5/11 5/17 5/25 6/1 6/9 6/15
(mg-L ") full bloom)

0 37 168 299 318 121 47 0.9
=7 211 211 158 421 00 0.0 0.0
0 164 90 209 269 60 209 00
50
7 48 143 238 286 238 48 0.0
14 42 167 458 25,0 6.3 2.1 0.0
=7 26 179 436 282 17 0.0 0.0
0 89 222 356 178 00 156 00
100
7 09 180 297 324 144 45 0.0
14 00 214 393 286 36 7.1 0.0
=7 3.8 269 308 192 96 9.6 0.0
0 34 138 621 103 103 0.0 0.0
200
7 107 321 321 25,0 00 0.0 0.0
14 131 164 328 246 131 0.0 0.0
=7 80 307 216 159 159 80 0.0
0 114 316 253 152 89 7.6 0.0
400
7 20 314 2565 20 196 196 00
14 1.1 167 278 361 56 2.8 0.0
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A7 51%=2 71 wol AA s, A7t F45 FAFE BobA= 5740
AR AT e FA R Av]eks fejAde] sidled, TGk A
FHRBAS B dedie FA= Al 7 1871% e, 1,0008F 2 7.77g,
27 37mm, ¥/ 17mm=z 7bE =7)7F Zokek e AL 49 27U~
69 147hA oF 35 28HE 2oz AN, A%V 59 11LIA 5
o 18A7kA oF 15dolurh. ®3H 59 49U ~54 1190 F&at= dvie A

s 7ol 1 Rom, 4% MEFRS FARE wolA e 4TS BY

o, FAu7F 2672

T3 Ao FrtHAh duje] dnbgEow SR 75.04%, 7HE 105
(F3l%) 18.31%, A 3.32%, =99d 2019%, AT 0.84%, Z3]% 0.48%
Fog Fsta den, dvie FE &S A5 FEA e el

of wgte] FEFT] e AL G T FFol WS W At wu
ok AN AR Tl FHehE FT/E FFS 12649mg-100g 02 Fa
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X3t AU 71.26%9 . 7leEAE 42 Total
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Investigate the distribution of Sageretia

Appendix 1.

impact assessment

thea for list of environmental

from 1994 to 2011.
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