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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
P20s, exchangeable cations including 4.9 of Ca, 027 of K, 1.7 of Mg,
1.3cmolekg ' of Na and 63.09mg-kg ' of NO; 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 6.1~80mm 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%6 of moisture content,

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



fiber, 2.01%6 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-100g1 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.L’_)4rng-100g71 and
1,237.4mg-100g71, were amounted for 73.2%6 of total organic acids. Free sugar
content included fructose of 811g-100g ' and glucose of 7.68g-100g ' 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 25TC.
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,
250mg-L71 mepiquat chloride treatment or 1mg-L71 thidiazuron treatment on
the full-bloom date resulted in an increase of 21.7% in weight, and Img-L™!
thidiazuron teatment on the full-bloom date, 200mg-L ™" 6-benzylaminopurine
treatment on the full-bloom date and IOmg-Lf1 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 9% 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 500mg-L " mepiquat chloride 7 days after the full-bloom date, 25mg-L"
forchlorofenuron 14 days after the full-bloom date or ZOOmg-Lf1

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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A
Logehre ale] me A% 2ol Fee A% £4REd Ug

rLl-hj

3}
drba By

#EL(1976)7 Park(2003)2 W) 7150 A5FAFY) A FrAGL o
BE e, AT AAVN L, HIAS, ABT FEF 5 /1Lt P 89
3} , =

LA #AE A loew, dubdor AWt 11~15T, A
7

-10~-15C/month, AF+ ZFFS 900~1500mm =2 WHA7IA FEs =
Aoz BustYa, F 711972)9 = FEAW = it JEEdg
BEo} 71F 293 BA] 3 Aol F=FAF] EE 75T e
A Q& ez wITh

S-gupete] AEuel #E A 1920001 olEE 18661 A #
Maximowicz7} EolAlobak A2 3 (Rhamnaceae) 2l &< 7|23 uf, Oldhamo©]

AT =olA AP FsUF-S 7153 Aol Hxolw, F(1992)= AviutF-3to]
, B o elF-duaEy sEad,

FELRA, AR fREAE ANGe] Aol e F ug 5y

)
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ox
offl
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=2,
=
ol
<
N

T2 108 oA 1Y 74 istso 788 =4 Agsta, Eule 59 =
ol AAEo] Wa 7y we] AAds, R E-2 10.64~1256x15.42um= 2 vl
UFato| A 71 2o 7]Ee] WE7F 1,088/m= thE ZdujuFE Ho) 28] o

f
|

 Boa B sk Eek 3 5(1993), F 5(1994), ¥ 5(1995)2 AlFA Y
w5, AU, HE 5o S XA Al A
5 ol 5 Astrl, =], st 49 B dufol v FA(27], dF, 9=
Abshel 3wl S FAFSLY] F7 65~7.0mm, 7 75mm, ¥ 02~041g, F
% 149~168Brix, 4H8% 0.38-098%, £44 LI, e 78, uae 2
Ao R WasTh

dufj= F2 Ao} 7tFgoz wol] olgFH oz = dujuict AR

o=7] WEel it #go] tEch mEd duE TS ARl
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o] A old W& AF7F o] Fo]A L )

QuE ¥yFe Al Kim(1991b)2 5~6€74 2t]e o] A4 F=
A wf fFH et AEAY dxd ¥ kAR AREStaL vkl kgl e,
Kang et al.(2003), Kim et al.(1999)% 9, 7

1 Bastg o) Kim et al.(2001)S mld#ol= < Fx

>
Pk
rO
frt
>
o
—_
i
lo
i
ol
L2
=
o

NE} Guo] AddRARA oF 9 HFF A6l oWy} Wby By

st

i)
ko
-
it
|m
i

o]l 3
A5 A A

al.(2004)= ®lERY C, {714, o
SFATE Lee9t Lee(2007)9] Aol ojstd &FHlel= A3 olefo A, 942l £

2 5oz JhgdE By olUg A IEE% o]y 9dom, Jeong et

al.(2008)9] ATtellA ®axEa glow, Kim(1981)¥# Kim(1992)o] & -3}
o] gk olstets EAEI7E Atk

G Fde] AEAQ 7= wutd Anke]l 54 o2 AA A (Byrne et
al., 1991; Leonard et al., 1953). Esti et al.(1997)2 wuty} 2lube f-2] 32
o Aol gtFow AT sglem, 53] Vizzotto et al.(1996)

[e)
P’
o zfor FAYE wwe BUY 54 AT 99 80 59

=

o
El
f

1 3ty e, Wrolstad®t Shallenberger(1981)= a9 7he] %3 AL
W EFFE g g2/ yehdoa 39
)ate] AL o] ARE we murb Utk Chen et al(1982)& o] §7]4)

[e)
o
Fgol ws Aol Wizt kg Aow B
£

3 3k al, Do et al.(2005) Abee] &
7172 malic acide]al AdsEHWAA adte 4TS HATI Hia slow,
Kim et al.(1998)2> ¥%=¢ #7]2F& Tartaric acid’t d A&7+ 5 7Hd o
¥ty o] Adukal sk, Jung et al.(2005), Lim et al.(1996)2 A+2] =2 F7]

2Fo] Malic acid?l Ao = W sl Qt},



=8 ¥ = 315HE2 Flavonoids, Anthocyanins, Tannins, Catechins, Isoflavones,
Lignans, Resveratrols &5 F33stH, AEA de x50 o 34 %
AAFA  t=F FHEe]  Advkxr Urquiaga®t  Leighton(2000), Dai%}
Mumper(2010) 5°] H st o™ Lu2t Foo(2000), Cha et al.(1999)2 %37
¥ = (polyphenols)dl EA3t= o9 =270 E o8 sgEAH g

Agsls 545 7HA o] At 2 9 e & 2dUF Hojwda B

A2 Eel FEAE B B RIS i So] Al=Tt o] FojA L
AJTHGwon 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).

Yoo¢t Kawk(1989)2= =il A2 Z o] stetd® A4 A dsuFeo =714
Mao A FZ=3 E&@o|A Saponin, Terpenoid, Anthraquinone, Flavonoid”}
FHo] JdS FAstg e, ¥ (2001) F&4E 10154 HIV-1 protease &
oA B ZA Al ey 719 e F=&E°] 8 HIV-1 proteasedl Ul

a 341% &4& AT B s9aL, FEAE 124FolM & Aty E

et

AE

= &4 HAAA ey <ol FEI B0l ¥ deavtHdRe 44

2 Uehiths w3k AT @ 5005 AFAY 785 AgAde v @

al.(2004)2  FesuyF deA EEsk 7-0-vWdE wW @A E-Y(7-0-methyl
mearnsitrin) 52 4kst 3o ot AFRIE Ao Ohet Koh(2009)=
AE o Z7)oE 81.7%9 a-amylase AEAHES VeI v vk @
el oS 913 AY@dEdoe] e AR dAdEo AFE A e Aok
29 /M 7hsAe]l s ZoeE Haghk vl Utk Park et al.(2010b) 2 EA

AT Al AEU e EFdR o=
S =A% A} Myricetin 614.8mg%, Quercetin  355.1mg%, Kaempferol
134.3mg%-°] 4 1 Kim et al.(2012a)2 #8241 &E 181
ol ek datst % FddAd @A A sy Aol DPPH 91.53 ICs,
NBT/XO superoxdie A~A%5°] 5453 ICs U= RusAth Tk s vi9

o, 271, e SollA EgtE o= S 2dS EeElste] s 3 54, F

2
s
dlo
fto
f
=
o
b4t/
o

ot
o2



A ol et A1LArF BaE 3 tH(Shah et al, 2013; Wu et al., 1987, Xu
et al, 1994; Shen et al., 2009; & &, 1994).

A = o]9)o] o= AEld Q9o o JegS wry] uwliof(Dahal et al
1990) A A3 2= x4 S Wtso = Fo FTast

= AATE, 25, 379 A, 2ga ot % v 1A= F
T JNATe] e A wEE-S A v sl | SAEoLE AdsteE w83 A
ol zto] th(Washitani®} Takenata, 1982). thH-#o] 2 EEL2 2o wgl FA49

dhol-g 3 dhol& w7 A ¥ o] 2tk (Heydecker, 1977).

FTApe] ol o] I A Halo|A o](2004) = AAAE HEAF e
ol &2 WEA] 15~25T, #E 20ToA wolrt FUtta Husigon,
Choi et al.(2007) Ahui Fx4o] ol 22 20T 2 25Ceolh o, 30Tl A
A8A1Z A SR e W we wol &S Wotla W33kl Borset(1954)E A
AAREE 20Tl A wrob&o] 7h =okvhal sl om, Asakawa(1956)+= W= &
FHUTE 25ColA =2 wolgo] AFHATT sHATh (2007 AF &
A= 25Tl A ool 7HE A dEtwoew, Fxu(dh 1995), AT =
(o] &, 1982), 7Far (o] 3 F &, 2006)= 20T, HWEUF(] &, 2003)=
Huskoh =gk 7 5(1993), & 5(1994), 5 (1995)

al
Wael UE A7E AAste] 39 30Uel HAA el

[

of

889%, 4¢¥ 15l A4 WL E o] 44.4%7FaL Bl skl

BEzEA= Evle] %718 24y, Hd e AFs HAAAT77] H 6l
AbEE = Zdolt A 5(1990), Kim(1991a), ¢ 5(1993), wH2007) &< 7l
BFEZA Aol oe Aoz Mg ZXAA & Uil Barsilen,
wj ek o](1995)= Abdke] Ad<s7ldl AFxAAE Agste] Anthocyanine] 47
2 FH FEs vHdv Busgla, Kim(1991c)& Exo AFEBZAE A
glste] I Aol dFdFe FAvkal i

AAZAA A o Thidiazuron<= Phenylurea”] Cytokinin A &2 24 1976\

|



o] =< SheringAtollAl FE547F FalH A &2 AHAAM FES F7I5t= oFA
2 M A (Arndt et al. 1976). Hulol A= Ex9o FAHu|giAZ /ME=EAE
o], Byun et al.(1993)=> Thidiazuron®] Z2o] EA 3t FJzr’e9} Ao A
E 4 Aynidel 237 des Bk 8k 9l

Forchlorfenuron< Thidiazuron®} #%#9¢] PhenylureaZl 3}%% =24 Purine”|
Cytokinin &4 Z2xT Ag Ao ¢ Z3at Aoz 4 A dom(Fellman et
al., 1987, Mok et al., 1982, 1987), Nickell(1985)> Forchlorfenurons ¥~ %x=9] ‘&
< AEds FF AAAGT 2y A E S8 AS #UdE 8k
t}. 3 Morris et al.(1986)% Nickell(1985)& Cytokinin ZA 52 = A|
Gibberellic acidg 7F&3ste] Aty AHud] 37 S7HEvha B skl
Weaver?} McCune(1959) "2 z:g '] 1~10mg-L 'S AHgsd ZAAEo|
dE = Al A7ls wWR7IRY 2~39elgal skt

Gibberellic acidv= 19912744 F3 2o ity (55 AA sta 74
o BidE A= AR AMgsEs F5o wel dE2d(Weaver et al.
1964). Cline®} Trought(2007)°] <&l <k F2] ‘Bing’¥ 'Sam'# 54 GAs
AOmg L' Axstd #de a7t FEAA, AN AdHrha ®usklo
W Untrath(1974)e] 2]t Alz}e] ‘Delicious’ =59 A Gibberellings + 6-Ben-
zylaminopurine 2 Al 50mg-L oA 17} ZUisn 3o AR Y
3, Youn et al.(2000)2 ®je] dF FFolA Gibberelling + 6-Benzylamino-
purine®] A el7} ¥ 9 G Frb so] &dvF dFETaL shglow,
Weaver et al.(1966)> BAE X% AHeste] ZAHEH v gi7t ZX =

Aas Aoy # A FFL T FEel #AAdva Bkl



A EtE S GFEEA 108l FdE A9S EdR sho] AHds

=
gom A FE & YW7lek o (Appendix 1).

[

. Ay AAdA &4 54

1) ZAA A A

AFE et ABA AezAs A8 AW AL BuAE Fsto] 33
o AAtL de AFEIAAE AFAZEA MEW MFE(Ed 126° 187,
3787, 591 33°, 187, 3767, d 236m)9 HsuUF AA LA (Fig. DE O
Fom 2012d 495E 20139 9¥/HA EGEA, A4, e A%, TASEA
55 ZAeE Y AAAe] 91X += GPS(Global Position System, GPSmap

60CSx, Garmin, US.A)E ©| &3t f=¢t st s SH3%

0 10 20 Kilometers

Fig. 1. Research point on the environmental habitat of Sageretia thea.
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2) AR YA FE FA
7} 71787
B ZARYg el 7t A 30Wd7ke] 7] A2 (Korea Meteorological

Administration, 1981-2010)2 Et & ZA}3FAt}.

E YA &9 pH, EC(electrical conductivity), F71 &=, Fa sk =
=0 A3 Foles v 2ol S5kt

E%Y pHe EC= A9 /549 HE 152 3o pH meter(seven multi

Aol

.-

S47, Mettler toledo, Switzerland)2} EC meter(seven multi S47, Mettler toledo,
Switzerland) 2 =74 33t EY T F71E5d8EFS Tyurin®g, FEAAS
Lancaster &= A %3} 2(Allen et al, 1986), %34 o] IN ammonium
acetate(pH 7.002 H&3}e] ICP-OES(nductively coupled plasma-optical
emission spectrometer, Optima 7300DV, PerkinElmer, Germany)Z ©]&3}o] K,
Ca, Mg, Nas SAstd o, ICPY 7]7]#4 271 Table 1% 2t EY F0]
28 FEHEEYES A3t vS ICJon chromatography, 850 professional,

Metrohm, Switzerland)& ©]-&3ate] Cl', NO;, SO & =43¢t}
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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 "

oh 2ARA] R A AL
A o] A EARE 20139 3YREH 997kA 33]o] A e A F

Mol 5mxbm 2712 374 WRTO FAsE BENES 2ASG

OAEUR Geis B4 54 24
FFUE Ao SHRAE fstel AAZA AW A A T
AolA 20139 495 E 69714 159 (AR ARE S dAue 9%

Y 2ARE 940 74, T4 a3 AN 2458 24

duje} FA}2e] = 7] Vernier caliper(CD-20CP, Mitutoyo Co, Japan)E ©] &
st mmal =2 FH4sF o, FAE HAAA S (Adventurer, Ohaus, Korea)=

_12_



. AFYUF dujo JEEX
1) TAARE

o Aol AR ey dvls AFSEAA R A

n
-
o
41
L
N
=
>
[\)
S
—
\]
2
o1
e
o
_1
=2
:>|4—_".
A
ot
i)
o
%
off
f
RO}
Fr
e
off
i
Y
BN
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2) pH, 3% % A3t 24

ey dule pHe HEE #FE3 H5dS pH meter(Metrohm-827,
Metrohm, Switzerland)®} 9 =74 (PAL-1, Atago, Japan)® =43}

Abstake FF o 10mLE A EZE~=0] FH3 3 05% phenolphthalein A Al
°F& 7Fstal 0.05N NaOH &<4o =2 HAF 13 Malic acid2 €4tstol x7]s}

AT,

. HHAOAC, 1984)e] wet A5
A

C
W ZAHS Soxhlet %

oh R e 105THdA 7tE A, S Zuuwgo
Micro-kjeldahl'Y, 3] 550CelA 23A1zl § FFHeR Tdi 24T
HoSO4,-NaOH #aimo® EAetdvh. 2e]al 7HeA FHAE] TS Tl

AU duje iR o7 K, Na, Mg, Mn, Fe, Ca, P, Mo, B, Cug %4
Azx3E Algo] HoSOs2F H0%2 HFAE3] 3 3 A83te] 0.45um membrane
filter= o] FA]A ICP-OES(Inductively coupled plasma-optical emission
spectrometer, Optima 7300DV, PerkinElmer, Germany)® 2433l om, A%

A8 Table 29 #t}.
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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 "'

FAIZl & 02um membrane filter® o33t v} HPLC(High pressure liquid
chromatography, Waters-2996, Waters, U.S.A.) #X8& Al8& A}&39r)
HPLC9] 71714 %72 Table 33 ZTh

¥ 89 Oxalic acid, Tartaric acid, Malic acid, Lactic acid, Citric acid,
Succinic acid® 7}7} 50~400mg L 'S ZA89 standard curveE A3t A

okl

_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, 3ym)
Mobile phase 0.5mM KH2PO4
Waters 2996 photodiode array detector
Detector
(PDA, Waters, U.S.A)
Flow rate 0.5mL-min '
Injection vol 1040
6) g 4
frElde] BMe ARE 80% Jggw F F2T vy 48T ARAE 3

2 SRR wAERAd e E 8438k thE Sep-pak Cig cartridge(Millipore,
USAE 327 % 02um membrane filter® oI33 t}S HPLC(High
pressure liquid chromatography, Waters-1525, Waters, U.S.A.) A& A%
AbE3h9l Tk HPLCS] 717134 271 Table 49 2ok,

=

— -1
F+8 92 Fructose, Glucose, Sucrose, MaltoseE Z+7} 25~10.0mg'L & %

_15_



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 5ym)

Mobile phase Acetonitrile : H.O (75 : 25, v/v)
Detector RI detector
Flow rate 1.0mL-min '
Column oven temp 40C

Feu drjel AR 2L AEEde] AAEAR E5ke] GC(Gas

‘Er*
D
>—1
Gl
N
ol
£
w
o
>
=3
@
o
HHN'
O
HU
(\)
W
>
L
o
i
rob
)
o
o
EO‘
off
o
_O‘L
£
ofo
=)
ft
-

AXNZ FEES AR R0 2 ARG ek A WA 4
2 #H3te] 05N NaOH/Methanol €o 2 100CoA 10%37F 7F5#38isk v
14% BF3s/Methanol £ S 7}8}o] Methylation?| Z1 tF. Methy ester %= A3} A

=

71 % Hexanes 7}ste] £wjiE 8 =S 33] AAS S A%9 Hexane &=

gtol NaxSOs= 2 A7l 2s GC 48 Ade= sglon, o, GCo &

+¥ < Sigma A9 Fatty

AN

Bl

-

7L Table 59 YeERHATE 12]ar A4k
]_

acid methyl esters ¢ 3}
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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>0.25/m)

Detector Flame Ionization Detector(FID)
Injector temperature 270C

Detecter temperature 290C

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

&2 Prussian blue®¥ (Graham, 1992)°. %

1o
ot

Fsu drfel T AEsE
3RkE SA49H. FeuUT EulE 60% methanol®2 FE3 $ FE A 0.1mLd
ZH4 3mL, 0.016M KsFe(CN)s 1mL, 0.01M FeClyHCl ImLE E§ate] w3t
S ARo|A 15%3F WA F  Stabilizer(H20:1%, Gumarabic:85%, Phosphoric
acid = 3:1:1, v/v/v) bmLE #H7}3 & UV-spectrophotometerE ©]-& 3]
700nmel A 3= s SASAT F AESFEY] FHS Gallic acids o] &
sto] ®FE AFFAES FAStT Gallic acidol W FEoez ket

(Graham, 1992; Budini et al., 1980; Gonzalez et al., 2003).
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9) % SHEAch #A
=

FEuT Eule F Alold-& pH differential (Lee et al., 2005) 2.2 Al &
1gel 0.IN HCl-methanols &3+ & WebAaolAl 2447 &3 b5 pH 1.0
Photasium chloride buffer?} pH 4.5 Sodium acetate bufferE 2}z =2 gt

UV-spectrophotometer& ©]-83} 510nm<} 700nmolA &3 %=

ra
o
£
oX
Ot
o
s
)
C >
ol
2
3R
o

% +54 C3G(Cyanidin-3-glucoside) & 7 &4

dlo

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

= Ax449.2xDFx10°+(26900%1)

A : (OD 520nm-OD 700nm) of pH 1.0-(OD 520nm-OD 700nm) of pH 4.5

449.2 : cyanidin-3-glucoside®] 1 mol @ A} (g)
DF : 3|4 a=(120)
10° : g& mgo = A%

} A 4=(Axmol 'xem )

ol

26900 @ =+

1 : cell length(cm)

3. AEUT TR Bol5A4 24}

7b FAA R

dsuel A= 20139 4€9FE 697 AFSEAAE A EA HHH
Aol 9 Feus A LA e s s SAE I
2 29§ 1093 a5l dE2A AL Al A2 Askdt

LI

7 FAAEZ AR T
. AE 2 ZA Uy
AEUT FAE 4T 50TCoA 24x 1 AAglst & A7 9cm petri dishell

of#A 2viE 21 FAE AL F FHT SmLE FHSE] AAGlA A
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2 Aol A3S TSk

<%= Growth chamber(Hotpack Co., U.S.A)E 10T, 15T, 20T, 25T
CE Zt7y Z4dsto] 2097 widatn, 19 14 ZAFste] fro] T & &
3 Immeold A1gE MAIE ol Aoz IHFsle] Algss o (Kang et al.,
2004a), WolxAl Aitg o] &slo] Wol&(germination percentage, GP),
o} 4 (mean germination time, MGT), %o} 2] 4*(germination index, GI), o}&
T A9 (coefficient of velocity of germination, CVG)E A4t 2ol-&(GP)

2 F FAEA] s HolFAte] WMEES wAA o, GP=(N/S)x1009] 2]
o] gtk o] Aol N& F ol St F FAFAFoIt, Tolx 4=(GD)
GI=XTINYS9 A& o] &3tk o71A Ties A%
of wkol FAe] £ SE ANE FAY F 50
MGT=X(TININ2 & o] &3t om, AoA T X4 §F ZAFL S, Nie A
o] ol N& & wolgolt}, dol& AL Ftdoldo J42 xds

2 TH(Scott et al.,, 1984; Stundstrom et al., 1987).

o

s

01

4. BZZAA A7t duje F2 A= FF
s = R

AgEZA Ael AL 20129 10958 20139 6€7H4] AFEEAA = A

AEA BEE FEUFig DA AgSHE o 2594 FEUHE 4B T
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0 10 20 Kilometers

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

retia thea.

U BF2AZA A= Y

BE2AA A7t ey e 426 vA= dFS GotR7] #ste]
Table 63 #o] AAZxAA = Mepiquat chloride(44%), Forchlorfenuron(0.1%),
Thidiazuron(0.1%), Gibberellic acid(3.1%), 6-Benzylaminopurine(99.0%) & 5%
olW, Ag ¥E9 A7l Mepiquat chloride 125mg-L", 250mg-L ', 500
mg-Lfl, 1,000mg-L ", Forchlorfenuron-< 2.5mg-L71, 5mg-L 7", lOmg-Lfl, 20mg-L71,
Thidiazuron= 0.5mg-L"', Img-L"', 2mg-L"', 4mg-L’, Gibberellic acidt 25
mg-Lfl, 5Omg-L71, IOOmg-Lfl, ZOOmg-Lfl, 6-Benzylaminopurine< 5Omg-L71, 100
mg-L ', 200mg-L "', 400mg-L'¢] =5 2012 109 74 (R0 79 %), 10¥ 14
(L), 108 214 (R 74 %), 109 28U (W7l 14 $)ofl A8 +3 371

_\TLI

Te ARt AERAA 47 A AT A= d g oA

o st

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

Sageretia thea

Concentration
Plant growth regulators . 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

(length)& ZAFG oM, FA5E A8 24 me A 44 FAZ 78]

1

2ABAT 8 e A wA FH1RE opA T SEvldAe] A5z A

skl

7t Ae W FA Adbe] EAEAS SPSS(Statistical package for social
science, Ver 180) &4 ZZI1H& o]&3te] ANOVA(One-way analysis of
variance) = p<0.0514  fFelAdS AFEATE 72 AHEzte]l {4 Aol

Duncan® t}57 4 (Duncan’s multiple range test, DMRT)S 4! A| &9t}
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V. 23 2 1

i

L 35U 444 BE 2 8% 54

g3, o5 2AAA FAM ABUR xS A0 et AHL Fig,

404w vheh 2ok AEURe] REE W AFE A Ao Agstn 9

BE NEFE AW 200~400m AN b ggkow, ol 34, £Ag 5
of og fleol WE FARF PEA W RAY Fo] wol A4S oz A

ZhEjm o] = 7(2007) 7 (1971)e] s 400meo]st A A o] F == Lo
A ARG s Barsh fAF skl o) F(2007) dfE 562m o] ke A <
L, B A7), GRAIES o] St Hasgled X A4 @
Al @ 600m o8] A tjol] EEdh= HOoE FehET

AlF5 o] 2] Aol A =
I} Park, 2001), & AFE, €%(So¢t Song, 2012), o5A 43 (Kim,
2010), A2l &= (Park et al., 2004), Eallat &7 2] (Kim, 2010), 21k"
W A% (Yun et al, 2012), BE(3, 1992), X%, tlobs, A% % selw
T =(HF 2004), ¢t &E(F, 1992, Lim et al, 2010), ¥4, A9 %=(8F, 2004),
A= AE(F, 1992), 7HAE, st (8E, 2004)00 4] A8 sk= Aol A A=

d ool 4EURIL dohdE dejel % wAAY oldeAn Agsta 93

AN

_22_



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

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

Temperature (C)

Location

Oct. Nov. Dec.

Apr. May June July Aug. Sep.

Feb. Mar.

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

78 106 148 186 217 256 271 239 193 141 93

6.3

Seogwipo

54 6.2 93 136 175 208 249 263 231 180 125 76

Seongsa-—
npo
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Table 7. Continued

Mean Durati

Avg. Avg. Min.
Avg. ve \.Ig annual Relative on of n Surface
. Max. Min. .. .. . . grass
Location Temp. precipit humidity precipi temp.
. Temp. Temp. . . temp. .
() ) ) ation (%) tation () ()
(mm) (hr)
Gosan 15.6 184 13.1 1142.8 745 782.6 11.3 17.8
Jeju 15.8 189 12.9 1497.6 69.6 965.4 9.8 175

Seogwipo  16.6 20.2 13.5 1923.0 68.7 952.1 10.7 182

i;gngsa’ 154 192 119 1968 717 9365 96 16.7

o] B A9nr 60~100mm A= AA Wi, By dgRe AF
AlSh vt garzsh A E) el oF 100~340mm = A7 e, 7
Aol B AGRTh 100mm o4 #A WAL o, olsh o] el
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AFEN AEHTY BEA AGEn G2 tehbs olfe 497 /153
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Table 8. Characteristics of the soil on which Sageretia thea plants grow

Exchangeable cations

i Available Organic .
(11)6) P20Os matter (cmolekg )

' (mg-kg ') (%) K Ca Mg Na
5.8 13.6 15.27 0.27 4.9 1.7 1.3

Table 8. Continued

Soil anions

EC (mg-kg 1)
(dS'm™) )
Cl NOs SO~
0.34 18.12 63.09 1.7
AEUt A FEA 9 EY pHE 587 AW &8 AU $Hx99

E<% pH 5413 tH(Kwon et al. 2011b)E.t} tha =ou} sh4- oty Zxdo] &
% pH 56~70(F, 2013} FAHE A}l on, ECE 0.34dS'm ' 4(2011)0]
Bg §7-9ty 22 A9 B EC 05~20dS'm Bt} wgtony 1 5
(2010)0] B3 Fepak A YA TA Eke] EC 0.25~051dS'm "o} A
Aol on, Kim(2010) detds =AY Aeuid AA EFe ECE
041~050dS-m ™" HeelA AAs o, WgAol Zattts Barl Qo] s

A EAAFE BEGT SARA D] BFoly] Wi Aot A Aow A
ZhEm], Shee AL A9 Bk FEIME 45~1005mg kg (&, 2011)¥ A}
3 Ao, del NAHATA EFe A 5424 2 fEIAN

>

58~34.33mg-kg (31 =, 2010)F §-A}sk A o]

22
o
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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. 1A}
Gramineae Zoysia japonica Steud. F+t] H
Gramineae Imperata cylindrica var. koenigii (Retz.) Pilg. ™ H
) Miscanthus sinensis var. sinensis Andersson.
Gramineae . H
el Af
Commelinaceae Commelina communis L. o3& Th
Juncaceae Luzula capitata (Miq.) Miq. ¥ 2%+ H
Liliaceae Smilax china L. Am @ = N
Dioscoreaceae  Dioscorea oppostifolia L. v} G
Cudrania tricuspidata (Carr.) Bureau ex Lavallee.
Moraceae M
T2 B
Cannabaceae Humulus japonicus Sieboid & Zucc. F4d = Th
Urticaceae Boehmeria nivea (L.) Gaudich. % A]&% Ch
Fallopia multiflora var. multiflora (Thunb. ex
Polygonaceae . G
Murray) Haraldson. 3}4~%
Pseudostellaria heterophylla (Miq.) Pax ex Pax &
Caryophyllaceae H
Hoffm. 7§ %
Ranunculaceae  Clematis apiifolia DC. AF$] 2w N
Ranunculaceae  Semiaquilegia adoxoides (DC.) Makino. 7} 72| %% G
Lardizabalaceae Akebia quinata (Thunb.) Decne. S 549 = N
Rosaceae Rubus hirsutus Thunb. &7 N
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Table 9. Continued

Life"
Family Species name

form
Rosaceae Rosa multiflora var. multiflora Thunb. 2% N
Leguminosae Pueraria lobata (Willd.) Ohwi. % M
Oxalidaceae Oxalis corniculata L. “§°|%} G
Rutaceae Zanthoxylum schiniolium Siebold & Zucc. Az N
Euphorbiaceae  Acalypha australis L. 7|3 Th
Rhamnaceae Sageretia thea (Osbeck) M. C. Johnst. AU N
Malvaceae Malva verticillata 1.. ©}% Th
Elaeagnaceae FElaeagnus macrophylla Thunb. X2 5 N
Umbelliferae Hydrocotyle yabei Makino. A3 20| H
Oleaceae Ligustrum obtusiolium Siebold & Zucc. FHFUH N
Labiatae Isodon inflexus (Thunb.) Kudo. 4tud}s} H
Compositae Erigeron annuus (L.) Pers. MW x Th
Compositae Artemisia princeps Pamp. % H

Cirsium japonicum var. maackii (Maxim.) Matsum.

Compositae G

3737

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 AF=yj9to] V(1 taxon)
Sageretia thea (Osbeck) M. C.
Rhamnaceae & RN M(1 taxon)
Johnst.
Semiaquilegia adoxoides (DC.)
Ranunculaceae . quties: N2 s
Makino
) I (3 taxa)
Rosaceae Rubus hirsutus Thunb. 7]
Elacagnaceae  Elaecagnus macrophylla Thunb. g g
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2. $FUT @vle 54 2 {FEH

M

7b AU @i A9 54

dEu drle FA, 2718 FAFE AR Ay Table 129 24

AU dufjo] Hi FAE 02g0 2 7 5(1993)0] K3k AEUbE Gujit
A 0.41grTt 7F8 9, F 5(1995)0] Bardh Aeu A 0.2g3 2ok

Ko et al.(2003)e] gk Al ezduviy dufo] F7 0.092g o= 775
Kim et al.(2010)¢] ®i13k 2t] dwjo] FA 24~6.38g7 Hj(2004)7}
FulE] dufje] FA 1.7~26gE T 7Hem, Kim et al.(2012)0] R gk A
U duje] FA 0.25g3 Bl 283

Feur dufe AL 72mmelil 4L 6omm=E f F(1993)% F T
(1995)0] ®id 87 75mmKithE 0.3mm7t Zgkoyt A4S 159 JA34ds
(0.65~0.70mm) ¢}t FAFEH 7 ko] .

Ko et al.(2003)e] Hiigt Hezvuviy duje] 74 56mmKET= =i, HY
(2004)7} B33k BFug] el 3
o] High Aaity dufje] 3

il

<

lm

it

oﬁ

6.2~19.0mm Xt} ko Kim et al.(2012)
4mme}= M| Szski
e Aol A 1802 A 5(1993)0] Eagk LIjRE 07747

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
FeUF T2 FA, 34, 43 FAE AR A= Table 133 2t}
AEUE F219 1000858 7.77g2. 2 Ko et al.(2003)0] ®argk Aoz}
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FFAY] 1,0008F 5.7gHth FA gl o, Park et al.(1997)0] H.iLgh 7hA] @7}
o] FA}9] 1,000 5 185gH vt 7FH 91t}

FEUr T A4S 37mmE FAE A= o] Ko et al.(2003)0] H.al
3 Ao ZAuuH EF2 46mme}, Park et al.(1997)¢] H 13k 7FA] Q7 uyE F
A 71mmXE. o 2k

AU 2210 248 49mmE Kang et al.(2004a)o] H.argh Al o zZvvpg
e, R 2 U, FEUE, ST 59 2mmeol skl FA R T

o, FEUE T2 FAE 1L.7mmE Ko et al.(2003)°] ®irg Aoz
T FAe] T4 0.6mme}t Park et al.(1997)0] R 7FA| 79U FAFe]
Al 14ATmmET Agkom, Fa7E FEe 9] HFH A oldzto] Aol glo] A&
ol#l & UM

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

Fig. 5= A&7 4o #8A7]d e =355 Hetdoh
Feui Eriel eV 49 279 69 147HA R 36l e, HA

Tl 528 11958 5¥ 18¥elAtt. o= F(1992)¢t 3 =(1993), & &

FeuT duje] AsE S A Ao m Aol wEA WA 15Y
Arol 7|zt F43% Hdste 545 HArh o]+ Japanese Blueberry
Association(1997)¢] EFulg] A9} Suzuki®t Kawata(2001)2] 3fo]H-A] EF

1

l?"
W2l FA7] AFA EFua dujrt A e HAoz Ha &
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TA 438 vlgsty dErt F7Fstal APerF wrold vt Baiel f{ARSE 4
H}E Bk T3 ey due 82 43 A2 YA st Aol uf
gt A E A=, o] I Suzuki®t Kawata(2001)7F Egdg] = 22 A]
717F &2 Ao F83st= Ao] EVhssle] 3oy 4 A &St B
el FASE 5SS 7ML s & T AATh
100 .
992 100.0
82.3
80
Z 60
= 5V
“
2 40
B 18.9
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0 L T T T T T 1
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Harvest date

Fig. 5. Harvest ratio of Sageretia thea fruit at harvest date.
Fig. 62 ZsuiFolA] 83 duje] A7) #EX&S ARG Aottt duj9

718 EEE= 61~70mm7F 386%% 7HE wekow, 7.1~80mm7t 36.1%, 8.
39% =ollom, 6.1~80mm Hele] 7t A2l 75.1%% ti-&
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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 73 a 65 a 2.4 ab

May 11 021 a 74 a 6.6 a 22 Db

May 18 019 b 70 b 6.4 a 16 ¢

May 25 019 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 o 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  pyyit 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 177} 18 S UF dujar]e] w2 ZA4A3 T4, 28 dud 24
TE A Aok 3714 S e dsuE Erfe] g4 Ades o

e A= 0.12gelA 038ge= FAYHon, dujel FAL 557mmol A
791mm= AR o, 17 dvld TAFE 165714 2442 F7st k. o] g
g Ayt= EFHYY drivt 255 SATE Bt ®il(Lang¥t Danka,
1991; Moore et al., 1972; Ritzinger®} Lyrene, 1998)¢} A}l Sdtl. Table 159}
ol dufjo] AH AHRAAE BAH Zo|l T4 r=0.775, F A= r=0919, F
A= r=0.325= B AuAAE e
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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
51~6.0 557 ¢ 0.12 e 1.65 ¢
6.1~7.0 6.03 e 0.15 d 1.66 ¢
7.1~8.0 6.65 ¢ 0.22 ¢ 1.93 b
8.1~9.0 738 b 0.30 b 2.22 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

FEUR Sy
195 2] vheh gl
AEUE g

e
=
i

Wt ges s dulel 97 r=-05299 9
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2 woy g glglen, 49 r--046022 Fo FaaAE Bl

Aee molA e¥gkm, g Avjert g B 51607091 At
6.69mm= 7pg Zgkow], dwje] FASE r=-06559 Fo JHdAAE B
U Felde fllen, e duisrt 51~6070<1 Aol A dvle] F A7

022g2o2 714 7IHE Z23E Bk a8y dud A5 e oot
RDESFE ZALE 165704 244702 ZF7teleE AES B oW (Table 19), A
AT r=09652 Ao AAAAE YEF 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’ 799 a 6.87 a 1.43 ¢
11~20 0.24 a 754 a 6.80 ab 1.47 be
21~30 0.24 a 752 a 6.78 ab 1.54 b
31~40 0.24 a 157 a 6.86 a 1.56 ab
41 ~50 0.24 a 759 a 6.87 a 1.56 ab
51~60 022 b 743 a 6.69 b 1.64 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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G AEUT @vle 42

1) pH, B %= % Akgtz

Table 22 &ui dvlel pH, 9% 9 AgaFs AR Ayjelr. 45y
Foduje] pHE 417, 955 222°Brix, AH3#S 0
(1993)3 & 5(199%)°] s dmE A Adtel vl
16.8°Brix)&= E9kom, 4gHak(0.38~0.93%)> A< w5238k th

7420097 7120092 EF WY FEE 917~13.7°Brix® Hi 3 om,
Kim et al.(2011b)& EFH 2] 9] AFg=S 09%=2 Bagk vk gl

Table 22. Quality characteristics of Sageretia thea fruits

- Soluble solid Total acidity
|9
(°Brix) (%)
417 22.2 0.83
2) YA
AEUT dujo] AMAES BHF Aub: Table 239 2t duje] R 3

ol 75.04%, 7t&7d FAAia=o] 1831%%E HA A5 93.35%° afFE™,

WA= 2 2 2 9 23 F gEFo] Zh7F 3.32%, 2.01%, 0.84%
=z

FEur duje] i FFE 4 S(2003a)e] Hig EHEle dvf 82.34%,
7(2009)0] H.aLgk EFulE] 88.70%, HiEAF 83.73%, v 92.60%K.tt A A S
stal dtew, =AW S A 5(2003a)e] g ZREST du 0.79%, %

(2009)°] H.a1sk EFulg] 1.68%, Hi-AF 0.74%, 21 1.33%<} vl 2 s
UE duje 2Rues odud 2A% guel Ao Buels dus %

Fed e zewid G2 4 5(2003a)°] Hadk ExHeg I
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1.29%, 7+(2009)0] ®.argh =52l 094%, HEAF 0.86%, 26 1.65% X th =t
W ko] woktow, Aeus dvfe] x3E dEFE A 5(2003a)°] Hardl
SRYT gl 054%, 72 (2009)°] Hagk EFHE 0.05%, HaA 0.36%, 2t
0.69%¢t mlastd, SH g dufjel v X33 FFET Aoy EFuld,
ARG BA AL

Table 23. Proximate composition of Sageretia thea fruits

- Contents
Composition

(%)

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) F7IAE T

B NEY F AR He FEUE dvje] $IE GHe 24
ZA¥+= Table 249 2t} FV7IAE 75 £ 1052 248 =d, 2 7712

2 K, P, Na, Mg, Ca 522 yegldon, 1 ZqA%E K7} 822.8mg-100g '2 7}
Z wol e AR o= HA FrIE T 65.0%°l FETh e
Ao = Ko gaFo] =4 velus ZAatel dx s om () 2008 #H T,
2011a; 7 %5, 2003a; 7 5, 2003e), 53] Z(2009)°] Hadk EFwg], B}
@7]e} Qtje o] KEg&Frtl 3.1~156u7F Zo] &f5o AUt
AEus doje] £71E #j&S K > P > Na > Mg > Ca 2

=
a5

=
(2011a)e] H.a13dk th3<dw) K > P > Na > Ca > Mg, # 5(2009)¢0] B3t =
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AEUTY ik A% 7154 AFAREAY B8 Hsdel Be dow 4
75},

Table 24. Mineral content of Sageretia thea fruits

Minerals Co?tents
(mg-100g!, dry basis)

K 822.8
Ca 55.8
Mg 70.8
Na 99.1
Mn 0.8
Fe 2.0
P 106.2
Mo 1.6
B 5.1
Cu 16
Total 1,264.9
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e dule f714F 35S HPLCE #243 A3+ Table 259 Fig. 73
Z2o Asuy Ao §714F A4S Malic acid, Lactic acid, Tartaric acid 5
ottt F& £7]4F =S Malic acid 2,631.5mg-100g !, Lactic acid 1,237.4
mg-100g ', Tartaric acid 594.4mg-100g ', Succinic acid 576.6mg-100g ', Oxalic
acid 51.8mg-100g ' o2 A} ¥, ©]F Malic acid’} 49.8%= 714 2o
S AAstAdth epAwE A5, shebs, SRS dufol= Citric acid(ZF
2008; Kim et al., 2006a; Kim et al, 2003a)7} &9 H|F& A 3th= B
oF A @At 2y Af 5ol Malic acid(Kim et al., 2009, Kim et al., 2003e)
7h g Eelete B o gt dufoll 54 F714ke]l v FrEo] At

£ nanshs thE gl ol AW AEUF Aol e f14ke] 1T

S
i

32

»

Tarhs e FEUF Gujsh vl A4 o] Solge] Qi Ao a4
g 4 oglonw Fad ARAde] @ 5 e Aow AzHh

Table 25. Organic acid contents of fruits of Sageretia thea

) ) Contents
Organic acids 4 _
(mg-100g ", dry basis)

Oxalic acid 51.8
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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SHE AEAE T ane FgsE JRoRA 43Uy v Fslol
U= T FFS HPLCE 43 23+ Table 269} Fig. 8% 2t 58
2} Y @

2] 38 Fructose, Glucosel 2™, Maltose: #HEH A &gkl dnje
ZS Fructose 8.11g-100g !, Glucose 7.68g-100g ‘o2 ZALE ¢t}
Cha et al.(2001)2 Fructose®} Glucose’} HEA &7]o] FH ol
Fructose’} Glucose® T} ¥ o] 8tf-%o] 9t B idt9 ) Oh et al.(2008)>
Sl R ol e 9 =4 H oA Fructose$t Glucose?tb 5 o] FiL

9931, Sucrose® W F EA|EE Aow RusgEd, £ A7 Azl A
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Table 26. Free sugar content of Sageretia thea fruits

Free sugars Conten‘f
(g-100g )
Fructose 8.11
Glucose 7.68
Sucrose TRY
Maltose ND?

VTR : Trace, 2 ND : Not detected.

70.00
60.00]
50.00-] ‘

40,001 \

mV

30.00]

20.00] \

10.00-|

0.00]

Fructose - 6.423

Glucose - 7.842

L

L B e e I
8.00 10.00
Minutes

L e B e e
14.00 16.00

T
18.00

20.00

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

sugars in Sageretia thea fruits.
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ZA3+= Table 277 Fig. 99} Zt} 4
TUF dojeo] F2 AWAFS Palmitic acid, Stearic acid, Oleic acid, Linoleic
acid, y-linolenic acid 5 11F2=2 YEeSth 7 wol 5o A+ Ak
Linoleic acid7} 0.2856%= 7} ®Wol &f stgloew, o= Oleic acid’k
0.1989% & st 542 HAT

4(1995)0] Hargk et F9 XW4ke Linoleic(18:2) acid > Palmitic acid
> Oleic acid > Linoleic(18:3) acid > Stearic acid ©©]il, Kim et al.(2003e)°]
Hud Aefe F98 AWAike Linoleic acid > Linolenic acid > Oleic acid >
Palmitic acid > Stearic acid <=°]t}, =3+ Kim et al.(2006a)<2 A|gjAte zZy &
mjo] 2 AWke Linoleic acid > Plmitic acid > Linoleic(C18:3(a)) acid >
Stearic acid > Behenic =02 Hudded, AUy o] il 2AHE
o] ¢} f+AFstAl Linoleic acid7b 7H¢ & HlF s Akl AATh 18] Kim et
al.(1995a)¢] Harel ot ik F @utolix T, A X Fol 3hfshal
Rom, AAA e E3A ol Eolgh AWto R EFEHI A= y-linolenic
acid(GLA : all cis-6,9,12-octadecatrienoic acid)7} &5 4
AATE F A A T E3} AARS 2874%0] 9o B3 ke 71.26% %
RS AARS] v go] Esh A AR 258 o] & okt
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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 (C18:2n6c¢) 0.2856 36.82
y-linolenic (C18:3n6¢) 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
SFAY 0.2362 28.74
USFA? 0.5856 71.26

U 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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FeuT dre] F dAe sEE $ES JERd A3 Table 283 2t} s
Ut duje] F A 813E ke 874.8mg-100g 'O Jeong(2008)0] 1} 13
obzuyote] HiEsFE Y 7454mg-100g |, F2008)°] HIF AF 471
mg-100g”', Kim et al.(2003a)e] B 13 ZHel4 280mg-100g !, H&EZ35%
(200914 ®agk ZHEF  114.7mg-100g”', =] 2005mg-100g!, WA 1074
mg-100g ', ¥} 16.16mg-100g ', E%o} 54.21mg-100g ', EFH 2] 244.0mg-100g
AF} 69.23mg-100g !, 719 56.90mg-100g !, £ % 3450mg-100g ‘Bt ®e %o
H=8gdEs st AU

Huang et al.(1992)2 2]&9] 23 tiALbE FolA 53] #=3) odel F
o g, AMA x5 AAE tFF FxEo e, o] I}ES st &
= E ol AR AsE wEEAS A1 Jon, Fxet Exgo] vk

slo] AAA thF 80000]F0] EA gt B sl o™, Alonso et al.(2001)&
=

Do

o

ot

rlo

=]
=

o

N

Ag7HA Bag AZeA fed Zds e A ks AAE vE
Gk opyeh, Ao Aol A2, R4, vt &F 5 B AdeE T
g &g gk Bl

olr
oX,
1
|
BN

ek dEsghEs wel gRstal e ey dvls 7

Azw BEAA} s A7E A

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 UdEAohd 3
oFE Ao} (anthocyanin)2 pHS] W 3lol|l uwle} 7ped &l Fx22 WML o)
H pH 1.0914%= 29 oxonium FHEjolar, pH 4594 F 4] hemiketal &

ej 7} $-A3}c}. pH differential method(Lee et al., 2005)°] w2} =43 & <&
Aobd &S Table 289 el o} 2o},

AEU duje] F dEYAold e 520.8mg-100g ‘0. Kim et
al.(1973)°] H.i3 9wz} 168.0mg-100g", et ¥H(1996)°] H gk o t] 170.47
mg-100g ', ¥% 4857mg-100g ', A 7.03mg-100g 'Rt} ¢ Egron B3
PEAlol Fafo] & Fo=m Azl EFHEe FEAetd e 2127
mg-100g (Kim et al. 2011b) B o= & Aoz vyt ol Fig. 103} 2]
Aeuie dujdls xRy Al SRl 2] Fhg) ®uk ojle A&
AaADe] Axrt G FiEol Q7] wEel Ao AgzhHh

Sageretia thea fruit Blueberry

Fig. 10. Cutting figure of Sageretia thea fruit and blueberry.

i\
Lo

Henty(1992)% SLEAlolIe Azso] de] Rxsel gl sl=ais
Sz au, %7, 9, Hel 5 ATA 24 P TuA BEHo] g
A, QA Fe wMggel AL Uit 584 A4 s9or, Kong et
al(2003)€ QFEACIY BAe A7) T AR dEd 5 dsd A, A
At dola 24, 7154 A w37k Bk ole

|
I AT} etEAjol e dAk3st Al (Chang et al., 2008)3 2174 A A3k A2

X
1=

’
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3t Iw 5o &7 Qo (Zafra et al, 2008; Parthasarathy, 1998), < =AY
o] Al (Nichenametla, 2006; Zao et al., 2004, Kamei et al., 1995), &wn}o]z]~z+&
(Chung et al., 1997), A A tjA} ZZ(Tusda et al, 2003), A& % WAi7]s =%
T3 (Kim et al, 2001 A&l g A7t HiEo] drtk. Deyet
Harvorne(1993)& ¢tEAjold e % HlglfF, AUdwF Aty % 59 F4

M RO Hiusklh

T3 EFHYE HED 5 de Ve AES SGEACIS &4 A7
7150l o) AETd et Agol 5l awol d5H Atk(Parry et

al., 2006; Schmidt et al., 2004; Sellappan et al., 2002; Su®} Chien, 2007, Wang
7} Jiao, 2000; Zheng¥t Wang, 2003; Zheng et al., 2003).

weba AEUT Gulel ehEAlokde] B whael wls] b gHieka elo @
o= QtEAlolH Y] Aite] ek @ A7 o] FojHof st YA il w
o= Azth.

r

2 olg At =S

N
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Pl A FALoL NP B A LEA

SEE 4T Aow doF 35 & Utk Ko et al(2003)2 A 22359
TApTol= 5ToA FaAEe S Fdel TopE A ko, 15TeA A
& T Gl ol itk Bastl o, Kim et al.(1995b)e] Bk 3t
= 50TCelA A edt At 0CoAA dAe] & F§ Lopgo] =hon,
I x£1988)= AT AE S5TeA AR AL FAbolA olgo] =9kl
Kang et al.(2010b)> A 2]2tuke} &3} AFAstup & 4Tl dA g § To}

2]
o] FFHEAT= Barsh FAREE wol 5AS B

(o}

o

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

erature treatments

Temperature treatment Germination percentage
(C) (%)
10 0.0 ¢’
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 FAE 15T 20TolA =2 dolgS Kol ol AAHLEE 16~

20C=2 Wold HLAVF L2 AS & F Aoy, 53] FA Wol &2 -
B 5AS =W YoM dASA FAEHI, o] HAE HojyA HW wl$-
H2A3] 7HA3thE Thompson(1970)9] H a9l o] AEuf ZExjo A% 15T

A obgol 55%2 7MY ot 10TAAE wobrk 54 o} A AFS

ok FapZote] tigh Aol FaEl Aol (Park et al, 2010d)¢F FH b+
(Choi et al, 2006) &A= 15C7F AA Wolioln “HFU5(Song et al,
2011a; Song et al., 2011b), ZZEUHF(Hwang, 1994) TA+= 15~20TCeo|H, o}
kb ZHd (21, 2004), 7HEHIVH(E 5, 2011la; & 5, 2011b), Y= ((Lee,
2006), AFAl U (Borset, 1954) A= 20T, V=& F @ U5 (Asakawa, 1956), #F
“EUF(Song et al, 2011a; Song et al, 2011b) Ex+= 25T, EF+&UHF(Park
et al, 2012) T#}= 35TelA Toprp & dAvk= ®warl ot

e TAY Wol&2 15ToA 55.0%= 7FY =d+dH, o]+ Kang et
al.(1997)0] X1t of QA E o] wol= zHEe vls) w9 A zzste] 50%0]de]
ob&S Kol T2 kil Bk Ayet Ik a2 Y= Fa T
ol-& 62.7%(Lee, 2006), H]&H FAF wolS 89.0%(Song et al, 201la; Song
et al., 2011b), F=FUF FTA Fol& 56.0%(Song et al., 2011la; Song et al.,
2011b)o} Hlae} BW ey A dobg 2 wgkoy, =Fuy FA9
o8& 44.7%(Song et al., 201la; Song et al, 2011b), HW&EUF ZFx ol s
42.3%(Park et al., 2012), 7hevlUHF S @ol& 39.0%(Song et al., 2011a;
Song et al, 2011b)ell M8l &7 T2 Holso] =55 & F UATh

A FAe LAY E A 208 F frobel fte] Wol5EAdS =
AFet A= Table 307 Fig. 113 2t} 25TC Aol A frobet e Hol7t
b Ao, dgo® 20TE AT B3 Fobe] A=
FANeH, theow 20T A&Anh shARE
AR A= 2 gk AsuF SA= 25TlA frot

PN
o = AT

-

Lo
!
)
rr
w
S

Y FE

o
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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)
()

15 0.86 ¢ 082 ¢ 79 ¢ 110 b
20 160 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.

10°C

15

20°C

25°C

30°C

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

ture treatments
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FEuT T 2RAge] wE Hdelds(MGT)S AN d3s
Fig. 120 etk deui $24 Hitdolds= 16T AgTolA 1169=
b e slom, 20T ek 25°C Aol 2h2)

9
oM 57U JHE Wel 227 5SS Hudold T wEs & g 3

ofN

15CoA 7Fd =kar, fobel ftel ol 25TolA 7Hd 2 AdE T34
B o sy A9 A ol k= 20T R AZETh

Choi(2010)= =FeluiFo dAolA Al dom A2d 7H7hes5 it dop
d7F #A dEid ol g A whe] E3h dvha Basiled B AT
A= 24 vebgth Song et al.(2011a, 2011b)S =F o] ol 4=
1311589, FLFUT 499, MEUT 13~489, ZHEHUY 75UR 1
P ed AU Hirwoldas 34 o 20T 99YE =FuFt
Hues w=y o9 F=Fu HEUE, ZFEHIUR BlE) e 4

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

and temperature treatments.
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v = 0.1547x + 7.1343
2 —0.5968
12
S e
10 .
*
= 8
>
= 5
4
2
0
15 20 25 30

Germination temperature (T)

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

Sageretia thea and temperature treatments.

FEu TR Lol E E4F ZIE Fig. 149 2ol yERdH. oA
T 15TCAAM TepA 2l Aol M TokA =7t M okor, o2 20T 0]
w, 25C e 30CE LolA|F=7h vrol 2E7t 7845 Wolx| 427} ol =

=} O 2~
AEgS & 5 AAT

32
lo

Dahal et al.(1990)2 EvwlE Fx} oo 33t AFo|A FAEQ] Wol4 22
AR ol B fFHEHAS S A 2 AFS g strE Fad 3
BHEL A7 Ha Qg WRE ofyEl Fake ol & uf HAHLE o] 2k
ANA= AeA adlel o S W] wo] AH 2EFxAS vEY F=
Aol Fastthe Bael o]l AEu FAe Wol 20TolA Wols AY=
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Fig. 14. Regression analysis between germination index of Sageretia thea and

temperature treatments.
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4. AZZARA A7t FsudF @i FZ A= %

=
FSF HIE(1960)0] WEw ABAgEGAY AHg SHe e H, HA,
dabiA el o] dulzh uiakel A9t F2 oahgolu sl Adin o9
o wEbA AEus duly FREES 9t 5E9 AT AA Mepiquat
chloride, Forchlorfenuron, Thidiazuron, Gibberellic acid, 6-Benzylaminopurine<
FEus ol RAEr] 7L A3 A, vl 74 5, v 14 Foll s
Bz AN AA A § duje] FA, =27], FAFE A A= d=

3 2,

1) Mepiquat chloride # 2] & 3}

Table 313 32+ Asus dvje] FAZFHE 98] S 125mgl
250mg-L ', 500mg-L "', 1,000mg-L 2] Mepiquat chlorided] = 2|3 Z}o]
t}. 250mg L Mepiquat chlorides WH7H7]o] A 2lg Ro] dnjo] FAE= 0.28g
o7 b FAYeH, EAFE 1,000mg- LS W) 79 Al A g Ao s+
2gA R 125mg-L 'S Wzl Ad A 127012 7P AUtk Mepiquat
chloride &7} gl FAol= d&Fe FA dkort FHolE 500mgL 'S
T 7Y el Mgk Aol 7.0mm=E F7 vldle] Zgo] H ATt

Kim et al.(2010)& 600mg-L.' Mepiquat chloride® 300mg-L ' IAAS} &&3}
of mo] 2 A v a3 Hustg e, Jeyakumar® Thangraj(1996)
o wFo 125mgL 'S At FF EFHE Hasdrk w3 Gutam et
al.(2009) ¥ el 1500mg-L'& A 2lshe]
S7HAA dujel FAS} FAFE FTHAA FEEF] S vt

3t

sl FEURE duie] FA SR fAL
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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-LY) bloom)
0 1.3 b° 0.23 abc
=7 13 b 0.24 abc
0 12 Db 0.24 abc
125
7 13 b 0.24 abc
14 16 Db 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 Db 0.27 ab
14 14 b 0.22 bc
-7 2.1 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 7.70 a 6.79 abc
-7 779 a 6.99 abc
0 798 a 7.18 abc
250
7 7.66 a 6.83 abc
14 7775 a 7.07 abc
-7 721 a 6.50 abc
0 7.62 a 6.96 abc
500
7 7.84 a 7.03 a
14 7.28 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] &}

Table 337 34% Asuy dvlel FAFHS 9lske] H¥e 25mgl,
5mg-L !, 10mg-L"', 20mg-L'¢ Forchlorfenuronol = A3t Zzjo]r}
ForchlorfenuronE A #lst¥ A g Al7]d w& aFHstol] AHolse
o= ¢ggott 10mg-L'E vl 149 = HYrt HF FAYLC
20mg-L & WA 745 AZelA 1242 74 A, 25mg LS WA F 14
Ao Agatde W 1802 7 g dvje] 43 4L 10mg L 'S u
7H 149 Fol Ae g Aol 2+z 7.99mmet 7.32mmE 7+ Zith

Forchlorfenuron< %, Al3} v, ®HE 719 o dAuje] A4S X7 ¢
 AFEE = AFZAA ot (Nickell, 1986; Iwahori et al., 1988). Iwahori et
al.(1988)> Alxo] SRt AMEZAS ASste] duje] Ao 37t o+
B3, Woolley et al.(1992)= MEEAY} M¥x=7|7F SVt B 8}
om, Blank et al.(1992)2 71919 #%W-& Forchlorfenuronol] # *]ste] 27~
46%° dul FAZE SR AT Bl Aeur deel e fAEE A
s Bt

=
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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 )
B 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 0.22 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 0.24 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 18 a 0.25 a
0 1.6 abc 0.25 a

20
7 1.2 ¢ 0.24 a
14 16 ab 0.24 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
0 752 ab” 6.79 b
-7 734 ¢ 6.62 b
0 742 ¢ 6.58 b
2.5
7 7.69 ab 6.82 b
14 7.87 ab 7.01 ab
-7 752 ab 6.76 b
0 778 ab 7.07 ab
5
7 750 ab 6.77 b
14 771 ab 6.73 b
-7 759 ab 6.83 b
0 762 ab 6.83 b
10
7 753 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
14 753 ab 6.82 b

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

Table 358 362 Auy dvlel FAFHS 9lsked H¥E 05mgl’,
Img-L?, 2mg-L", 4mg-L'9] Thidiazuronol A A& s ZAFolth. lmg-L 'S
Tl A gk Aol dwje] FA 028go= VMY FARNeW, TAFE
05mg-L'e v 79 Aol A2d Aol 22702 74 Bk w3 dujo]
3} FA4E ImgL's WLl A el ¥4 813mm, $74 7.2lmm=E 7+
ZAth. webA Thidiazurons sy dvje] FAU A71E 984 A8 wi=
Img-L'& w77le] Agsts Zo] 7h4 npgz g,

©](2004)%= EEo| Thidiazuron 10~20mg-L'& w7l F3HE 54 2t 0=
gatd dwe FAVE ZF7tEJvta B on, Byun et al.(1993)&
Thidiazurons ZA4 o] EFAGe X% Fm’e ‘78 Aelste] Z2AE &4

FPu| el &7 9SS RuEd 9don Kim et al.(2003c)S Al A 9]0

1
kD
_O‘L
2

EL
I

Thidiazurons 5t 29 A5E] g 7] 744 Smg-L ' Aol &
w9l dulel vyl w3E AoE Hiue o] FEUF dudAk
Thidiazuron 2|7} 4

=3
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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 .
B seeds per fruit (g)
(mg-L™) bloom)

0 1.3 d* 0.23 abcd
-7 2.2 a 0.21 cd
0 1.6 bc 0.24 abcd

05
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 15 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 abc
0 1.2 d 0.23 abcd

4
7 12 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-L™Y) bloom) Diameter Length
0 7.52 bed” 6.79 abc
-7 721 cd 6.58 ¢
0 7.67 abc 6.79 abc
0.5
7 721 cd 6.57 c
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
’ 7 7.37 bed 6.60 c
14 7.47 bed 6.61 c
-7 7.70 abc 7.06 ab
0 714 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] &3}

Table 373 38e EuUF dvje]l FAFFS Hsto] Il 2BmgL
50mg-L', 100mg-L", 200mg-L "¢ Gibberellic acidS = A ZA3}=S et
Wtk Gibberellic acidE %ol Agshd dvl¥AE 200mg-L ' &1l 7
A Aol HAsAS wW 028¢e® 7HE ¥R, A E 7.9mmE 7HE Ay
B, F74E 100mg-L 'S wA7el At e b 7471mmE 7 Ao
200mg-L '& v 79 Aol Aeld Aol 7.32mmz bl 9t

o]t A= Weaver et al.(1964)¢] Gibberellic acid7} F3EZ =2 IHH|E
A1 Z1th= B9} Cline?t Thought(2007)7F %) 9] ‘Bing’ ¥ 'Sam’ %59
40mg-L ' A ste] vty S fokE Ruel A2 a9l
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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
concentration (Days after full The number (.)f Fruit weight
seeds per fruit (g)
(mg-L ™) 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 12 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-L7) 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 7.13 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 399 402 AE4UF dule] FAFLE 9stel Fgel S0omgl’
100mg-L ', 200mg-L ', 400mg-L '¢] 6-Benzylaminopurine | # @3 Z3}o|
o} AU 6-Benzylaminopurine= A2 st @uje] FA= FAE T Hoh
7t AP T flen, FA5E 200mg L 'S ) 79 A Aok vk
149 Foll A FelA 7Y wgon, 4 A7 200mg L& wAY
o Helst= Aol 7FE o™, Weaver et al.(1966)2 X9 6-Benzylamino-

purines A g3te] FAPu 7t FXEHAvke Bk A e
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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 )
N 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 0.21 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 12b 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 Y 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 7.53 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 8.05 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 AZ2AZA AgdE AsuUF 4y 7|9

ARG A A7t sy dule] w7l mAs dFES ASH] 916k
Fatel] 5%l A ZAA (Mepiquat chloride, Forchlorfenuron, Thidiazuron,
Gibberellic acid, 6-Benzylaminopurine)& =¥ Z 55 o] v/ 7¢ A,
WA, W 7 5 w14 el ZbzE A Agd & A|EER sgE d
) g=2] H]-&& ZAMSH A3 E Table 41, 42, 43, 44, 459 o] YEY AT

GG A Zhzte] e FolA 59 17971A 9] sy dvje] FgHl&
S Hlw3] =W Mepiquat chloride® 500mg-L 'S Tl 79 3 A o)A
79.3%% 7} @okom, Forchlorfenuron 25mg-L 'S T 149 3 g o
A 77.3%, Thidiazuron< 2mg-L ' 97 78 4 A2 oA 84.2%, Gibberellic
acide  100mg-L 'S vl A FellA]  88.6%, 6-Benzylaminopurines
200mg-L & WA 7Y F Aol A 749%9) MY 2o ASES HAC

AGzAA Aot FAe e w715 Bl BW Gibberellic acid >
Thidiazuron > Mepiquat chloride > Forchlorfenuron > 6-Benzylaminopurine >
T oo, E3] Gibberellic acide A< Z7]o Fxlgl o vl&)|
382%7F B ®Wol] dxHlom o= Kil et al.(2011)¢] Gibberellic acidg& At&
Foll AEste] Ao = JFS A A FUt= K¢t Reynolds et al.(1992)¢]
Forchlorfenuron®ll o]afl Bgtwko] "ojx|a FAjol Abghake] A7t A A sl =
717F =] A k= B¢k Cline®} Trough(2007)7F el Foll A <:7]7F o] A th=
Haeh 2ol 7k 9llom, Lee et al.(1996), & 5(1994), 4 (1998) Sl Gibberellic
acid7b FEAJobI @S Zxlste] o] FXH I 5~-7d %77 FXH Y=

B el AR e
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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

54 511 517 525 6/1 6/9 6/15
(mg-L™") full bloom) : / / P

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 77 269 154 385 96 1.9 0.0
14 69 448 34 241 103 103 0.0
=7 70 279 349 233 0.0 7.0 0.0
0 50 333 300 250 6.7 0.0 0.0
250
7 00 451 11.8 137 98 196 00
14 222 296 130 278 74 0.0 0.0
=7 222 250 139 111 222 56 0.0
0 176 11.8 294 382 00 2.9 0.0
500
7 206 333 254 175 16 0.0 16
14 70 233 233 209 93 163 00
=7 00 286 286 429 00 0.0 0.0
0 8.6 34 345 483 5.2 0.0 0.0
1000
7 0.0 389 139 444 28 0.0 0.0
14 00 128 359 103 282 128 00

_75_



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 09
7 62 330 278 299 21 10 00
0 111 222 278 250 139 00 00
0 7 148 213 459 164 16 00 0.0
14 83 476 214 214 12 00 00
7 77 128 590 154 51 00 00
0 89 125 304 482 00 00 00
’ 7 60 360 360 180 40 00 00
14 208 229 167 167 146 83 00
7 79 263 421 132 79 26 00
0 128 231 282 333 26 00 00
v 7 92 354 200 215 108 31 00
14 174 304 261 152 109 00 0.0
7 96 423 135 115 58 173 00
0 143 286 143 429 00 00 00
? 7 36 107 179 518 107 54 00
14 00 323 258 290 97 32 00
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Table 43. Harvest ratio of Sageretia thea according to thidiazuron treatments

Treatment
Thidiazuron Harvest rate (%)

time

concentration
B (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 0.0

0 154 205 128 2566 103 154 00

" 7 00 571 00 286 00 143 00
14 48 206 317 238 190 0.0 0.0

-7 41 257 284 216 108 95 0.0

0 97 387 226 226 65 0.0 0.0

: 7 1256 313 313 250 00 0.0 0.0
14 42 319 125 361 125 28 0.0

-7 16 429 397 159 00 0.0 0.0

0 45 149 388 313 75 3.0 0.0

) 7 43 234 362 191 149 21 0.0
14 126 211 211 211 232 1.1 0.0

-7 6.7 350 333 200 1.7 3.3 0.0

0 2.3 45 386 409 136 00 0.0

! 7 0.0 40 480 200 240 40 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-L™") aull bloom) 54 5/11 5/17 5/25 6/1 6/9 6/15
u oom

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 86 400 2577 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 47 0.0
-7 0.0 45 364 45 H45 00 0.0
0 114 286 486 2.9 8.6 0.0 0.0

100
7 222 74 111 444 74 0.0 7.4
14 173 250 385 115 38 3.8 0.0
=7 0.0 462 359 128 26 2.6 0.0
0 00 143 250 214 179 143 7.1

200
7 83 1677 500 25.0 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
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 1568 421 00 0.0 0.0
0 164 90 209 269 6.0 209 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 36 178 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
7 107 321 321 250 0.0 0.0 0.0
14 131 164 328 246 131 0.0 0.0
=7 80 307 216 1569 159 8.0 0.0
0 114 316 253 152 89 7.6 0.0
400
7 20 314 255 20 196 196 00
14 111 167 278 361 56 2.8 0.0
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A7F 15.1%E 7 Wol AAsA L, it E55 FATE WolAl= 540
AA AP A= FA B AT|oke Foldol ey, FAgke Ao
FHAAE B Aeuie S drl 9 1879 e, 1,0008F 7.77g,
g7 37mm, ¥4 1.7mm= 7P 377 Zokth duje] ALvlE 49 27 ~
69 1¢7HA] oF 35 208 Fe= Aoz FAFSOH, A5V = 59 11€lA 5
o4 18U7EA oF 17 dolqlth ®3h 59 4% ~54 119l F&3st= dvje] 7

S g7ol A4 Rom, 4517 MEFE EART BolAE AR wth
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K K7} 822.8mg-100g ' & 7}3 @o]

st om, ol9lo Fe, B 5ol w& F7]4%% =5 3ot ATh
Auje] FQ& H7]4H& Malic acid, Lactic acid, Tartaric acid, Succinic acid,

Citric acid £ 2 315 /3t o, b2 FAFg {713 2A4%= v

o
4
b EEd FErte A

ColEd EMo g st AEE Au)
ek AZAE 9, Malic acidsh Lactic  acid7} 7H7b - 2,631.54mg-100g ',

12374mg-100g "o 2  AA 712 F 732%S A4 Y TFe

Fructose”’} 8.11g-100g !, Glucose= 7.68g:100g 0] 2.1 Sucrose:= &4 #t
rste §AE B, A dre 7MEAAFEAESY T Ao fEw
ds AT F Ak Eul T FFekeE A AR 11ES g5k, T8

A HAFS- Palmitic acid, Stearic acid, Oleic acid, Linoleic acid® ©] % Linoleic

acid7}b 7F4 o]l 9o gddoew, o]ele] y-linolenic acid, Eicosa trienoic acid
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| HARL 2874%, ¥ 3} AWHALE 71.26% [t VleEAEAE 4z Total
Phenolic compound:= & o] 874.8mg-100g ‘0.2 u]$ o] dHsgon Ux
Aol 71548 Anthocyanins %S 5208mg-100g ‘0.2 EFHEHF HUE

Fe AoE BAFe), 4EURe Aot M5 HF2A AYOE o § A
2

FAb] WlEA S ZAGE A3 FEUR Fxpwoli 50T A

ITL
24N ZE A2 Aol M= Tobrh H A ko), 4TelA 2443 A A 3

AT AE 1008 AG i 2EoA ot o] o] Hom, 53] 15T
o4 Wrolgo] 55%E b EGEAW, B5CAAN fobeh fr Wl A £
o WHwelAs Wl S £El 5844 % wyon wolfE L%
o EeST ol A woth Wol &y WRAFES By FEUT F

5. R 7HA A AA | e s A A st Ao FHd WA
= gEs xAe Ay, el 250mg -l Mepiquat chloride® & 8FA Y
Img-L"' Thidiazuron& AH2lshdl A7 21.7% F71she &x7t glalen, g
H s 9&AE Img L' Thidiazurong wHldd] A8 sAY, 200mg-L*!
6-BenzylaminopurineS %H1dd] A7 == 10mg-L "' Forchlorfenurons %7
149 Fo A st= Aol zhzF 81%, 7.0%, 6.3%<] dule] 37 Hg7} o] Fof
AA E Aol At

AFZA A7t Asuh Al FEAT A TS AR A
500mg-L " Mepiquat chloride® W74 79 % A2, 25mg-L " Forchlorfenuron<
T 149 3 X, 2mg-L' Thidiazurong 71 79 A A&, 100mg-L*
Gibberellic acid® /1Y A&, 200mg-L"' 6-Benzylaminopurines T/ 79 %
Adshs Aol Aszrlel &gl Aol Ml 486~75.8%7F < 7kste]
As717F weAls B3 Ao, AFEAADT dxr|E slus) B

Gibberellic acid > Thidiazuron > Mepiquat chloride > Forchlorfenuron >

_82_



6-Benzylaminopurine =° & wgkt)

Az

= )
54 4

Ao] ol

=
[}

g,

EXx
=

o]

Vo

_88_



<
e
fd
g
r (

A.O.AC. 1984. Official methods of analysis. 14th ed., Association of official
analytical chemists. Washington D.C., U.S.A.

Ahn, S. D. 1993. Effects of growth regulators on the germination of Fhodiola
elongata Fisch. et Mey. J. Oriental Bot. Res. 6(2):135-140.

Ahn, Y. H. and K. K. Shim. 2003. Native Cornus kousa community and its
habitat in Jeju island. J. Environmental Sci. 12(1):15-22.

Alonso-Salces, RM., E. Korta, A. Barranco, L. A. Burrueta, B. Gallo, and F.
Vicente. 2001. Pressurized liquid extraction for the determination of
polyphenols in apple. J. Chromatogr A. 933:37-43.

Antognozzi, E., A. Battistelli, F. Famiani, S. Moscatello, F. Stanica, and A.
Tombesi. 1996. Influence of CPPU on carbohydrate accumulation and
metabolism in fruits of Actinidia deliciosa (A. Chec.). Sci. Hort. 65:37-47.

Arndt, F., R. Rusch, and H. V. Stilfried. 1976. SN 49537, a new cotton
defoliant. Plant Physiol. 57:99.

Asakawa, S. 1956. Thermoperiodic control of germination of Fraxinus
mandshurica seeds. ]J. Jpn. Forestry Soc. 38:269-272.

Ball, V. 1998. Ball redbook (16th ed.), Ball publishing, Illinois, U.S.A., P.
413-414.

Blank, R.H., A.C. Richardson, K. Oshima, R.E. Hampton, M.H. Olson, and T.E.
Dawson. 1992. Effect of a forchlorfenuron dip on kiwi fruit size. N.Z. J.
Crop and Hort. Sci. 20:73-78.

Boo, H. O., HH. Lee, J. W. Lee, S. J. Hwang, and S. U. Park. 2009. Different
of total phenolics and flavonoids, radical scavenging activities and nitrite
scavenging effects of Momordica charantia 1.. according to cultivars. Kor.

J Medicinal Crop Sci, 17:15-20.

_84_



Borset, O. 1954. The germinated capacity of Aspen. Medd. Norske
Skogforsoksv. 13:1-44.

Brewer, J. W. and R. C. Dobson. 1969. Seed count and berry size in relation
to pollinator level and harvest date for the highbush blueberry. Vaccinium
corymbosum. J. Econ. Entomol. 62:1353-1355.

Budini, R., D. Tonelli, and S. Girotti. 1980. Analysis of total phenols using the
prussian blue method. J. Agric. Food chem. 28(6):1236-1238.

Byune, D. H.,, A. N. Nikolic, and E. E. Burns. 1991. Variability in sugars,
acids firmness and color characteristics of 12 peach genotypes. J. Amer.
Soc. Hort. Sci. 116:1004-1006.

Byun, J. K., J. S. Kim.,, C. S. Jung, and I. K. Kang. 1993. Effects of
gibberellic acid and thidiazuron on yield components and fruit qualities of
'Himrod Seedless’ and 'Kyoho' frapes. Hort. Avstr. of Kor. Sor. Hort.
Sci. 11(1):214-215.

Cha, H. S.,, M. K. Lee, J. B. Hwang, M. S. Park, and K. M. Park. 2001.
Physicochemical characteristics of Fubus coreanus Miquel. J. Kor. Soc
Food Sci. Nutr. 30:1021-1025.

Cha, J. Y, H. J. Kim, C. H. Chung, and Y. S. Cho. 1999. Antioxidative
activities and contents of polyphenolic compound of Cudrania tricuspidata.
J. Kor. Soc. Food Sci. Nutr. 28:1310-1315.

Chang, H. ]J., E. H. Choi, and H. S. Chun. 2008. Quantitative structure activity
relationship (QSAR) of antioxidative anthocyanidins and their glycosids.
Food Sci. Biot. 17:501-507.

Chen, P. M., D. G. Richardson, and W. M. Mellenthin. 1982. Differences in
biochemical composition between 'Beurred’, 'Anjou’, and 'Bosc’ pear
during fruit development and storage. J. Amer. Soc. Hort. Sci. 107:807-812.

Cho, D. H,, C. H. Park, B. J. Park, S. E. Shin, K. C. Lee, C. Y. Yu, and S.
D. Ahn. 1997. Effects of growth regulators, temperature, and light on the

germination in wild vegetable (Chwinamul) seeds. Kor. J. Plant Res. 10:39-44.

_85_



Cho, J. I, S. D. Ha, and K. S. Kim. 2004. Inhibitory effects of temperature
pH, and potassium sorb against natural microflora in strawberry paste
during storage. Kor. J. Food Sci. Technol. 36:355-360.

Choi, C. H. 2010. Variation in seed germination response to temperature
among provenances and improvement of germination uniformity by
priming treatment in Fraxinus rhynchophylla. Department of Forestry.
Ph.D. Thesis, Chonbuk National Univ. pp. 45-48.

Choi, C. H., K. J. Cho, and W. S. Tak. 2007. Effect of immersion
temperatures and times on moisture absorption and germination of
Cryptomeria japonica Seeds. Kor. J. Plant Res. 20(5):398-403.

Choi, C. H, W. S. Tak, and T. S. Kim. 2006. Effect of temperature and
sodium chloride on seed germination of tya orientalis. Kor. J. Plant Res.
19:97-1004.

Choi, G. S.,, K. W. Park, and H. M. Kang. 2003. Effect of temperature, light
condition, and priming treatment on the germination of Aster glehni FR.
seed. J. Bio—environ. Cont. 12:132-138.

Choi, S. H.,, B. H. Lee, and H. D. Choi. 1992. Analysis of catechin contents in
commercial green tea by HPLC. J. Kor. Sci. Nutr. 21:386-389

Chong, C. and B. B. Bible. 1995. Germination and emergence. pp. 85-146. In
M. Pessarakli (ed.). Handbook of plant and crop physiology. Marcel
Dekker, Inc., 270 Madison Avenue, New York, NY 10016, USA.

Chun, Y. M., E. H. Lee, and J. S. Lee. 2010. Estimation of possible growing
area by analysis of the vegetation structure and habitat environment of
Dendropanax morifera community. Kor. J. Enciron. Biol. 28(1):30-39.

Chung, S. K, Y. C. Kim, Y. Takaya, K. Terashima, and M. Niwa. 2004.
Novel flavonol glycoside, 7-O-methyl mearnsitrin, from Sageratia
theezans and its antioxidant effect. ]J. Agric. Food Chem. 52: 4664-4668.

Chung, T. H., J. S. Kim, C. Y. Lee, M. K. Moon, S. C. Chae, I. S. Lee, S. H.
Kim, K. S. Hahn, and I. P. Lee. 1997. Potential antiviral effects of

_86_



terminalis chebula, sanguisorba officinalis, Rubus coreanus and Rheum
palmatum against duck hepatitis B virus (DHBV). Phytotherapy Res.
11:179-182

Citay, H. and D. Q. Agnew. 1989. Plant community structure, connectance,
niche limitation and species quills within a dune slack glassland.
Vegetation. 81:241-248.

Cline, J. A. and M. Trought. 2007. Effect of gibberellic acid on fruit cracking
and quality of ’'Bing’ and ’'Sam’ sweet cherries. Can. J. Plant Sci.
545-550.

Coolbear, P., A. Francis, and D. Grierson. 1984. The effect of low temperature
pre-sowing treatment on the germination performance and membrane
integrity of artificially aged tomato seeds. J. Exp. Bot. 35:1609-1617

Dahal, O., K. J. Braford, and R. A. Jones. 1990. Effect of priming and
endosperm Integrity on seed germination rates of tomato genotypes. L
Gemination at suboptimal temperature. J. Exp. Bot. 41:1431-1439.

Dai, J. and R. J. Mumper. 2010. Plant phenolics: Extraction, analysis, and their
antioxidant and anticancer properties. Molecules 15:7313-7352

Dey, P. M. and J. B. Harborne. 1993. Plant phenolics methods in plant
biochemistry(2nd). London, Academic press Ltd. p. 326-341.

Do, Y. S, H. J. Whang, J. E. Ku, and K. R. Yoon. 2005. Organic acid content
of the selected Korean apple cultivars. Kor. J. Food Sci. Technol.
37(6):922-927.

Esti, M., M. C. Messia, F. Sinesio, A. Nicorta, L. Conte, E. L. Notte, and G.
Palleschi. 1997. Quality evaluation of peaches and nectarines by
electrochemical and multivariate analysis; Relationships between analytical
measurements and sensory attributes. Food Chem. 60:659-666.

Fellnen, C. D, P. E. Read, and M. A. Hosier. 1987. Effects of thidiazuron and
CPPU on meristem formation and shoot proliferation. Hort. 22:1197-1200.

Gitay, H., and A. D. Q. Agnew. 1989. Plant community structure, connectance,

_87_



niche limitation and species guilds within a dune slack grassland.
Vegetatio 83:241-248.

Gonzalez, M., B. Guzman, R. Rudyk, E. Romano, and M. A. A. Molina. 2003.
Spectrophotometric determination of phenolic compounds in propolis. Lat.
Am. J. Pharm. 22(3):243-248.

Graham, H. D. 1992. Stabilization of the prussian blue color in the
determination of polyphenols. J. agic. food chem. 40:801-805.

Greene, D. W. 1989. Regulation of fruit set in tree fruits with plant growth
regulators. Acta Hort. 239:323-333.

Gutam, S., R.V. Koti, M. B. Chetti, and S. M. Hiremath. 2009. Effect of
naphthalene acetic acid and mepiquat chloride on physiological components
of yield in bell pepper (Capsicum annuum L.). J. Agric. Res. 47(1):53-62.

Han, B. H, J. Y. Kim, I. T. Choi, and K. J. Lee. 2007. Vegetation structure of
evergreen broad-leaved forest in Dongbaekdongsan(Mt.), Jeju-Do, Korea.
Kor. J. Env. Eco. 21(4):336-346.

Han, G. J., D. S. Shin, and M. S. Jang. 2008. A study of the nutritional
composition of Aralia continentalis Kitagawa and Aralia continetalis
Kitagawa leaf. Kor. J. Food Sci. Technol 40:680-68b.

Hartmann, H. T. and D. E. Kester. 1983. Plant propagation. principles and
practice. 4th edition, Pentice Hall, Inc. New Jersey. p. 127.

Henty, B. S. 1992. Natural food colors. in natural food colorants. GAF.
hendry, JD. Houghton. eds. Blackie and Son Ltd, Glasgow. p. 39.

Heydecker, W. 1977. Stress and seed germination: An agronomic view, In
Elsevier A. K. (ed.), The physiology and biochemistry of seed dormancy
and germination, north holland and biomedical press, Amsterdam, Holland.
pp. 237-282.

Hong, J. Y, H. S. Nam, N. W. Kim, and S. R. Shin. 2006. Changes on the
components of Elaeagnus Multiflora fruits during maturation. Kor. J. Food

Preserv. 13(2):228-233.

_88_



Huang, M. T., C. T. Ho, and C. Lee. 1992. Phenolic compound in food and
their effects on health (II), Antioxidants and cancer prevention. ACS
Symp Series 507. Amer. Chem. Soc., Washington, DC, USA. pp. 54-71.

Hwang, H. J. 1994. Effects of temperature and light quality on seed
germination of Rhododendron weyrichii Max. Proceedings of the 1994
annual meeting of the Kor. Soc. Horticultural Sci. pp. 170-171.

Iwahori, S., S. Tominaga, T. Yamasaki. 1988. Stimulation of fruit growth of
kiwifruit Actinidia chinensis Planch.,, by N-(2-chloro-4-pyridyl)-N-
phenylurea, a diphenylurea derivative cytokinin. Sci. hort. 35:109-115.

Jang, M. R., E. Y. Hong, ]J. H. Cheong, and G. H. Kim. 2012. Antioxidative
components and activity of domestic Cirsium japonicum Extract. J. Kor.
Soc. Food Sci. Nutr. 41(6):739-744.

Japanese Blueberry Association (JBA), 1997. Blueberry. Shomorisha, Tokyo.

Jeong, C. H., S. G. Choi, and H. J. Heo. 2008. Analysis of nutritional compo—
sitions and antioxidative activities of Korean commercial blueberry and
raspberry. J. Kor. Soc. Food Sci. Nutr. 37:1375-1381.

Jeong, J. M. 2008. Antioxidative and antiallergic effects of aronia (Aronia
melanocarpa) extrac. J. Kor. Soc. Food Sci. Nutr. 37(9):1109-1113.

Jeong, J. H, K. S. Koo, C. H. Lee, and C.S. Kim. 2002. Physico—chemical
pro— perties of Korean forest soils by regions. Jour. Kor. For. Soc.
91(6):694-700.

Jeyakumar, P. and M. Thangraj. 1996. Effect of mepiquat chloride on certain
physiological and yield characteristics of groundnut (Arachis hypogea L.).
J. Agronomy and Crop Sci. 176 (3): 159-164.

Jung, G. T., I. O. Ju, D. G. Chio, J. S. Jeong, J. Ryu, and B. R. Ko. 2005.
Chemical characteristics and physiological activities of plums (Oishiwase
and Formosa). Kor. J. Food Sci. Technol. 37(5):816-821.

Kader, F., B. Rovel, M. Girardin, and M. Metche. 1966. Frationation and

identification of the phenolic compounds of highbush blueberries

_89_



(Vaccinium corymbosum 1.). food Chem. 55:35-40.

Kamei, H., T. Kojima, M. Hasegawa, T. Koide, T. Umeda, and K. Terabe,
1995. Suppression if tumor cell growth by anthocyanins in vitro. Cancer
Invest. 13:590-594.

Kang, B. H, S. I. Shim, S. G. Lee, and S. H. Park. 1997. Survey on wild
edible plant resources in Korea and its germination characteristics. Kor. J.
Crop Sci. 42(2):236-246.

Kang, C. S, S. J. Ma, W. D. Cho, and J. M. Kim. 2003. Stability of
anthocyanin pigment extracted from mulberry fruit. J. Kor. Soc. Food
Nutr. 32:960-964.

Kang, J. H, K. J. Jeong, K. O. Choi, Y. S. Chon, and J. G. Yun. 2010b.
Morphological characteristics and germination as affected by low
temperature and GA in Orostachys ‘Jirisan’ and ‘Jejuyeonhwa  seeds,
Korea native plant. Kor. J. Hort. Sci. Techno. 28(6):913-920.

Kang, J. H., S. Y. Yoon, and S. H. Jeon. 2004a. Analysis on practicality of
seed treatments for medicinal plants published in Korean scientific
journals. Kor. J. Medicinal Crop Sci. 12(4):328-341.

Kang, J. H, Y. J. Cho, B. S. Jeon, S. Y. Yoon, S. H. Jeon, and H. K. Kim.
2004b. Effect of benzyladenopurine concentration on growth and
morphology of soybean sprouts and comparison with selling products.
Kor. J. Plant Res. 17(2):97-101.

Kang, M. A, M. B. Kim, J. H Kim, Y. H. Ko, and S. B. Lim. 2010a. Integral
antioxidative capacity and antimicrobial activity of pressurized liquid
extracts from 40 selected plant species. J. Kor. Soc. Food Sci. Nutr.
39(9):1249-1256.

Kang, M. C, J. Y. Lee, J. A. Lee, J. H. Han, B. S. Kim, and G. O. Kim.
2008. Antioxidant effects and melanin inhibitory effect of natural
PimPinella komarovii extracts in Jeju island. Kor. J. Biotechnol. Bioeng.

23(1):77-82.

_90_



Kataoka, I, J. G. Kim, Y. Takami, T. Mizugami, K. Beppu, and T. Fukuda.
2006. CPPU application on size and quality of hardy kiwi fruit. Sci. Hort.
110:219-222.

Kelly, K. M., J. Staden, and Bell W. E. 1992. Seed coat structure and
dormancy. plant growth regulation 11:201-209.

Kil, M. J, Y. J. Huh, and Y. S. Kwon. 2011. Effect of GAj3 treatment on bud
formation, fruit set, and enlargement in Ardisia pusilla. Kor. J. Hort. Sci.
Technol. 29(6):555-560.

Kim, B. S, Y. K. Park, and B. S. Kang. 2001. The effect of Rubi fructus on
the ovulation and ovary in rats. Kor. J. Herb. 16:139-152.

Kim, C. S,, S. G. Son, J. H. Tho, J. E. Kim, S. I. Hwang, and J. H. Cheong.
2007a. Distribution characteristics of woody plants resources in Jeju,
Korea. Kor. J. Plant Res. 20(5):424-436.

Kim, D. G. 2010. Soil salinity and salt spray drift tolerance of native trees on
the coastal windbreaks in the south-sea, Korea. Kor. J. Env. Eco.
24(1):14-25.

Kim, E. O, Y. J. Lee, H.  H. Lee, I. H. Seo, M. H. Yu, D. H. Kang, and S.
W. Choi. 2010. Comparison of nutritional and functional constituents, and
physicochemical characteristics of mulberrys from seven different Morus
alba L. cultivars. J. Kor. Soc. Food Sci. Nutr. 39(10):1467-1475.

Kim, G. T. 2004. A Study on the seed characteristics and germination percent
of several native herb species. Kor. J. Env. Eco 18(1):1-6

Kim, H. B. and S. L. Kim. 2003 Identification of C3G(cyanidin-3-glucoside)
from mulberry fruits and quantification with different varieties, Kor. ].
Seric. Sci. 45:90-95.

Kim, H B, H. S. Bang, H W. Lee, Y. S. Seuk, and G. B. Sung. 1999.
Chemical characteristics of mulberry syncarp. Kor. J. Seric. Sci.
41:123-128.

Kim, H. B,, Y. W. Lee, J. Lee, and J. Y. Moon. 2001. Physiological effects

_91_



and sensory characteristics of mulberry fruit wine with Chongilpong. Kor.
J. Seric. Sci. 43:16-20.

Kim, H. B, S. L. Kim, J. Y. Moon, and S. J. Chang. 2003b. Quantification
and varietal variation of free sugars in mulberry fruits. Kor. J. Seric. Sci.
45:80-84.

Kim, H. H,, J. H. Kwon, K. H. Park, M. H. Kim, M. H. Oh, K. I. Choe, S. H.
Park, H. Y. Jin, S. S. Kim, and M. W. Lee. 2012a. Screening of
antioxidative activities and antiinflammatory activities in local native
plants. Kor. J. Pharmacogn. 43(1):85-93.

Kim, H. S., S. H. Lee, and J. S. Koh. 2006a. Physicochemical properties of
Hallabong Tangor cultivated with heating. Kor. J. Food Preserv.
13(5):611-615.

Kim, J. C. 1991a. Effects of plant growth regulators on the morphological
change of grapevine and maturation of grape berries - 1. Effects of
dipping the clusters on the maturation of grape berries. J. Kor. soc.
horticultural sci. 32(2):199-205.

Kim, J. C. 1991c. Effects of plant growth regulators on the morphological
change of grapevine and maturation of grape berries 32(3):343-344.

Kim, I. H., C. H. Jeong, S. J. Park, and K. H. Shim. 201la. Nutritional
components and antioxidative activities of jujube (Zizyphus jujuba) fruit
and leaf. Kor. J. Food Preserv. 18(3):341-348.

Kim, J. B., Y. HL Kim, C. H. Lee, Y. S. Hwang, and R. D. Park. 1995a.
Screening of r-linolenic acid resources and fatty acid composition in
Korean native medicinal plants resources. Kor. J. Medicinal Crop Sci.
3(2):107-110.

Kim, J. G, J. G. Jo, H. L. Kim, M. S. Ryou, J. B Kim, H. S. Hwang, and Y.
S. Hwang. 2011b. Growth and fruit characteristics of blueberry ‘Northland’
cultivar as influenced by open field and rain shelter house cultivation. J.

Bio—Environ. Control. 20(4):387-393.

_92_



Kim, K. H. 1981. Chemical components of Korean figs and its storage
stability. Kor. Food Sci. Technol., 13:165-169.

Kim, K. H and C. M. Park. 2004. Study on the propagation of Vitex
rotundiolia for establishment of natural aromatic resources. J. Kor. For.
En. 23(1):26-37.

Kim, K. I, J. H. Nam, and T. W. Kwon. 1973. On the proximate composition,
organic acids and anthocyanins of Omija, Schizandra chinensis Baillon.
Kor. J. Food Sci. 5(3):178-182.

Kim, M. B, S. H. Hyun, J. S. Park, M. A. Kang, Y. H. Ko, and S. B. Lim.
2008a. Integral antioxidative capacity of extracts by pressurized organic
solvent from natural plants in Jeju. J. Kor. Soc. Food Sci. Nutr.
37(11):1491-1496.

Kim, M. H., H. L Jang, N. J. Kim, S. Y. Jang, Y. J. Jeong, and K. Y. Yoon.
2011c. Development of Haetsun Bibimbab and its nutritional estimation.
Kor. J. Food Preserv. 18:191-198.

Kim, M. K, Y. S. Jim, S. I. Heo, T. H. Shim, J. H. Sa, and M. H. Wang.
2006a. Studies for component analysis and antioxidant effect, antimicrobial
activity in Acanthopanax senticosus HARMS. Kor. J. Pharmacogn.
37(3):151-156.

Kim, M. S, C. K. Sung, H C. Kim, S. W. Gal, and S. W. Lee. 2009.
Physicochemical composition of the Acanthopanax Chilsanensis. J. Life Sci.
19(12):1815-1820.

Kim, M. S, S. H. Kim, J. G. Han, and I. H. Park. 2012. Morphological
characteristics and classification analysis of selected population of
Vaccinium oldhami Miq. Kor. J. Plant Res. 25(1):72-79.

Kim, M. S, Y. S. Lee, D. B. Khoa, H. Y. Kim, H. J. Choi, S. H. Lim, S. J.
Heo, S. B. Kwon, D. S. Park, S. S. Han, and S. M. Kim. 2004a.
Herbicidal activity of Korean native plants(2). Kor. J. Pestiside Sci.

8(3):220-230.

_93_



Kim, N. W, E. Y. Joo, and S. L. Kim. 2003a. Analysis on the components of
the fruit of FElaegnus multiffora Thumb. Kor. J. Food Preservation
10(4):534-539.

Kim, S., M. S. Park, H. K. Park, and Y. S. Jang. 1995d. Studies on the seed
development and germination of Adenophora triphylla DC. Kor. J.
Medicinal Crop Sci. 3(1):66-70.

Kim, S. H, H. G. Chung, Y. S. Jang, and S. C. Kim. 2004b. Population
structure and growth dynamics of Dendropanax  morbifera
Lev.(Araliaceae) in Mt. Halla. Kor. J. Plant Res. 17(3):248-256.

Kim, S. K. 1991b. Beneficial medicine, mulberry fruit. In Bonchohak,
Yonglimsa, Seoul. p. 598.

Kim, S. K., H. J. Choi, I. J. Lee, and H. Y. Kim. 2010. Effect of combined
indole acetic acid and mepiquat chloride on endogenous gibberellins and
tuber growth in chinese yam (Dioscorea opposita Thunb.). J. Crop. Sci.
Biotechonology. 13(1):29-32.

Kim, S. K, Y. S. Nam, J. H. Oh, D. Y. Choi, and J. C. Park. 1998. Seasonal
changes in concentrations of sugar, organic acid and anthocyanin in
grapes. J. Kor. Soc. Hort. Sci. 39(4):412-416.

Kim, S. M, Y. S. Park, Y. K. Park, and S. T. Lee. 2003c. Effects of
thidiazuron on fruit set and growth of oriental melon grown in a plastic
house. J. Kor. Soc. Hort. Sci. 44(4):403-406.

Kim, S. S, C. H. Lee, S. L. Oh, and D. H. Chung. 1992. Chemical
components in the two cultivars of Korean figs(Ficus carica L.). ]J. Kor.
Agric. Chem. Soc. 35:51-54.

Kim, Y. D, H K. Kim, and K. J. Kim. 2003e. Analysis of nutritional com-
ponents of Cornus officianalis. J. Kor. Soc. Food Sci. Nutr. 32(6):785-789.

Kim, Y. J.,, J. A Jeong, S. H Kwon, and C. H. Lee. 2008b. Comparison of
biological activities of extracts from different parts and solvent fractions

in Cornus kousa Buerg. Kor. J. Plant Res. 21(1):28-35.

_94_



Kliewer, M. W. 1997. Influence of temperature, solar, radiation and nitrogen of
coloration and composition of 'Emperor’ grapes. Am. J. End. vitic. 28:96-103.

Ko, H. J, C. K. Song, and N. K. Cho. 2003. Growth of seedling and
germination characteristics of Acanthopanax Koreanum NAKAI Kor. ].
Medicinal Crop Sci. 11(1):46-52.

Ko, S. ], H. Kang, S. H. Chi, and J. I. Chang. 1997. Native habitat survey of
wax myrtle in Cheju province and its propagation by seed and cutting. J.
Bio. Fac. Env. 6(3):225-234.

Koh, J. S. and S. H. Kim. 1995. Physicochemical properties and chemical
compositions of citrus fruits produced in Cheju. Agric. Chemistry and
Biotechnology Vol. 38(6):541-545.

Kong, J. M., L. S. Chia, N. K. Goh, T. F. Chia, and R. Brouillard. 2003.
Review; Analysis and biological activities of anthocyanins. Phytochemistry
64:923-933.

Kwon, E. Y., J. E. Jung, U. Chung, W. J. Lee, G. C. Song, D. G. Choi, and L
Yun. 2006. A thermal time-driver dormancy index as a complementary
criterion for grape vine freeze risk evaluation. Kor. J. agric. for. meteorol.
8(1)1-9.

Kwon, H. J., J. H. Lee, M. Y. Kim, J. H. Lee, and H. K. Song. 201la.
Vegetation structure and soil properties of [lex cornuta population in Jeju
island. Kor. J. Env. Eco. 25(1):10-16.

Kwon, H. J., J. W. Gwon, H. R. Jeong, J. H. Lee, and H. K. Song. 2011b.
Vegetation structures of Stewartia koreana forest in Mt. Jirisan. Kor. ].
Env. Eco. 25(5):725-735.

Kwon, J. W, E. J. Lee, Y. C. Kim, H. S. Lee, and T. O. Kwon. 2008.
Screening of antioxidant activity from medicinal plant extracts. Kor. J.
Pharmacogn. 39(2):155-163.

Kwon, O. K., S. K. Lim, K. S. Seong, and B. R. Choi. 1997. Screening of

Pesticidal Active Compounds from Various Domestic Wild Plants. Kor. ]J.

_95_



Environmental Agric. 16(4):347-355.

Lang, G. A. and R. G. Danka. 1991. Honey-bee-mediated cross versus self
pollination of ’'Sharpblue’ blueberry increases fruit size and hastens
ripening. J. Amer. Soc. Hort. Sci. 116:770-773.

Lee, C. H,, D. H. Han, and S. B. Kim. 1996. Effects of GA3 and Fulmet (KT-30)
on fruit set and quality in 'Kyoho' frapes. J. Kor. Soc. Hort. Sci. 37:686-690.

Lee, J. G. and B. Y. Lee. 2007. Effect of media composition on growth and
rooting of highbush blueberry cuttings. Kor. J. Hort Sci. Technol. 25:355-359.

Lee, J. M, S. K. Kim, and G. B. Lee. 2003. Monitoring on alcohol
fermentation characteristics of strawberry. J. Kor. Soc. Food Sci. Nutr.
32:679-683.

Lee, J. M., W. Rovert, and E. Ronald. 2005. Determination of total monomeric
anthocyanin pigment content of fruit juices, beverage, natural colorants
and wines by the pH, differential method: collaborative study. J. AOAC
Intl. 88:1269-127.

Lee, K. S. 2001. Effect of temperature and sulfuric acid treatment on the ger—
mination of Hovenia dulcis Thunb. Kor. J. Medicinal Crop Sci. 9(2):166-172.

Lee, K. Y., S. H Kim, P. G. Kim, C. H. Shin, and S. S. Han. 1999. Habitat
environment and vegetation structure of forest communities growing
Schisandra nigra Maxim. in Cheju island of Korea. Kor. J. agric. For.
Meteorology. 1(2):81-89

Lee, S. H. 1999. The distribution of precipitation in Cheju island. Korea
geographical society 34(2):123-136.

Lee, Y. N. 2006. New Flora of Korea II. p. 496, Kyo—Hak Publishing Co., Ltd

Leonard, S., B. S. Luh, and E. Hinreiner. 1953. Flavor evaluation of canned
cling peaches. Food Technol. 7:480-485.

Leps, J. and J. Starsa. 1989. Species area curvs, life history stratigies and
succession: a field test of relationshios. Vegetation. 83:249-259.

Lim, B. S, C. S. Lee, S. T. Choi, Y. B. Kim, J. C. Lee, and Y. S. Hwang.

_96_



1996. Effect of ethephon treatment on the maturation of plum fruits and
changed of the quality as affected by storage conditions. Kor. J.
Post-Harvest Sci. Technol. Agri. Products. 3:115-170.

Lim, D. O. 2012. Plant diversity and conservation in oruem of Jeju city. Kor.
J. Env. Eco. 26(5):635-653.

Lim, D. O, HW. Choi, and J.J. Jang. 2010. Vegetation structure and
conservation of the Jeongdori windbreak forests on Wando island in
Dadohaehaesang national park. Kor. J. Env. Eco. 24(1) 69-77.

Lu, Y, and L. Y. Foo. 2000. Antioxidant and radical scavenging activities of
polyphenols from apple pomace. Food Chem. 68:81-85

Mayer, M. A. and Y. Shain. 1974. Control of seed germination. Ann. Rev.
Plant Physiol. 25:167-193.

Ministry of Environment. 2006. The investigation guide for specially
designated species by floristic region. 3rd. National natural environment
survey. Ministry of environment, Seoul.

Mok, M. C, D. W. S. Mok, D. J. Armstrong, K. Shudo, Y. Isogai, and T.
Okamoto. 1982. Cytokinin activity of N-phenyl-/N'-1,2,3-thiadiazol-5-
vlurea (thidiazuron). Phytochemistry 21:1509-1511.

Mok, M. C., D. W. S. Mok, J. E. Turner, and C. V. Mujer. 1987. Biological
and biochemical effects of cytokinin—active phenylurea derivatives on
tissue culture systems. Hort. Sci. 22:1194-1197.

Monk, C. D.,, G. I. Child, and S. A. Nicholson. 1969. Species diversity of a
stratified Oak-hickory community. Ecology 50(3):468-470.

Moon, H. S., I. Roh, and S. D. Kwon. 2004. Soil Condition and vegetation
structure of Acet mono communities in Mt. Jiri. J. Agr. Life Sci. 38(2):33-40.
Moon, J. Y., J. H. Kim, J. W. Hyun, K. A. Kang, J. S. Koh, Y. K. Seo, J. W.
Baek, D. H. Park, J. S. Lee, E. S. Jung, and B. S. Yoo. 2006a. Preliminary
screening of some Jeju island native plants for whitening and antioxidant

activity. J. Soc. Cosmet. Sci. Kor. 32(3):161-171.

_97_



Moon, Y. G., K. S. Choi, K. J. Lee, K. Y. Kim, and M. S. Heo. 2006b.
Screening of antioxidative and antibacterial activity from hot water
extracts of indigenous plants, Jeju-island. Kor. J. Biotechnol Bioeng
21(2):164-169.

Moore, J. N., B. D. Reynolds, and G. R. Brown. 1972. Effects of seed number,
size, and development of fruit size of cultivated blueberries. Hort. Sci.
7:268-269.

Morris, J. R., R. G. Butz, and L. G. Nickell. 1986. The effects of cytokinin
CN-11-3183, and GAs on the vyield and quality of ’Concord’ and
'Reliance’ grapes.(Abstr.) 37th Ann. Meeting Amer. Soc. Enol. Vitic.
Anaheim, Calf.

Motozu, T. and A. Asano. 1991. Studies on controlling the growth and
flowering of Delphinium elatum hybrid. 1. Effect of low temperature
treatment of flowering on flowering of Delphinium elatum hybrid. bulletin
of Ibaraki-ken Horticultural Experiment Station 16:53-63.

Moyer, R. A., K. E. Hummer, C. E. Finn, B. Frei, and R. E. Wrolstad. 2002.
Anthocyanins, phenolics and antoxidant capacity in diverse small fruits:
Vaccinium, Rubus, and Fibes. ]J. Agric. Food Chem. 50:519-525.

Mueller-Dombois, D. and H. Ellenberg. 1974. Aims and methods of vegetation
Ecology. John Willey and Sons. New York. pp. 547.

Nakagawa, S., I. Kiyokawa, H. Matsui, and H. Kurooka. 1973. Fruit
development of peach and Japanese pear as affected by destruction of the
embryo and application of gibberellins. J. Japan Soc. Hort. Sci. 37:104-112.

Nichenametla, S. N., T. G. Taruscio, D. L. Barney, and J. H. Exon. 2006. A
review of the effects and mechanism of polyphenolics in cancer. Critical
Reviews in Food Sci. Nutr. 46:161-183.

Nickell, L. G. 1985. New plant growth regulator increases grape size. 12th
Ann. Meeting Proc. Plant Growth Regul. Soc. Amer. 12:1-7.

Nickell, L. G. 1986. Effects of N-(2-chloro-4-pyridyl)-N-phenylurea on grapes

_98_



and other crops. proceedings of the plant growth regulator. Society of
America 13:236-241.

Ogasawara, N., T. Hiramasu, and H. Tagaki. 1996. Effect of low temperature
on the flowering in Delphinium 'Blue Bird’ Seeding. J. Japan. Soc. Hor.
Sci. 64:899-904.

Oh, H. H., K. T. Hwang, M. Kim, H. W. Lee, and S. Z. Kim. 2008. Chemical
characteristics of raspberry and blackberry fruits produced in Korea. ]J.
Kor. Soc. Food Sci. Nutr. 37:738-743.

Oh, S. J. and S. C. Koh. 2009. Screening of antioxidative activity and a
—amylase inhibitory activity in angiosperm plants native to Jeju island.
Kor. J. Plant Res. 22(1):71-77.

Park, C. M., H. S. Choi, and C. H. Choi. 2012. Effect of storage, temperature
and pre-treatment on germination of Melia azedarach L. seed. Kor. J.
Plant Res 25(1):14-23

Park, G. C, 1. J. Park, W. ]J. Lee, and T. D. Parl. 1994. Investigation of
cultural environment and effect of plant growth regulator on japanese
cornel dogwood. Kor. J. Medicinal Crop Sci. 2(1):1-6.

Park, HK., M.S. Park, T.S. Kim, S. Kim, K.G. Choi, and K.H. Park. 1997.
Characteristics of embryo growth and dehiscence during the afterripening
period in Eleutherococcus senticosus. Kor. J. Crop. Sci. 42(6):673-677.

Park, H. R, M. Y. Kim, H. J. Kwon, and H. K. Song. 2010a. Vegetation
structures and soil properties of Calanthe discolor and C. sieboldii
population. J. Kor. Env. Res. Tech. 13(2):63-71.

Park, J. S., I. W. Hwang, H. Z. Zheng, S. K. Kim, and S. K. Chung. 2010b.
Determination of optimum hydrolsis conditions for flavonoid analysis in
plant leaves. Kor. J. Food preservt. 17(2):261-266.

Park. K. W., G. P. Lee, K. W. Park, and J. C. Jeong. 1998. Seed morphology
of thirty Korean wild green species and effect of seed stratification on

germination. Hort. Environ. Biotechnol. 39:129-134.

_99_



Park, M. R, J. J. Lee, A. R. Kim, H. O. Jung, and M. Y. Lee. 2010c.
Physicochemical composition of Ramie leaves (Boehmeria nivea L.). Kor.
J. Food Preserv 17:853-860.

Park, N. I, I. Y. Lee, and J. E. Park. 2010d. The Germination Characteristics
of Rumex spp. Seeds. Kor. Turfgrass Sci. 24(1):31-35.

Park, S. J., and S. J. Park. 2004. The flora of Sorok island. Kor. J. Env. Eco.
18(4):392-414.

Park, S. J., E. H. Sihn, and C. A. Kim. 2011. Component analysis and
antioxidant activity of Plantago asiatica L. Kor. J. Food preserv
18:212-218.

Park, S. J, J. H Kim, S. M. Kim, H. D. Park, B. J. Woo, and K. Y. Bee.
2004. Flora and conservation counterplan of Sonjook island. Kor. J. Env.
Eco. 18(1):18-41.

Parry, J., L. Su, J. Moore, Z. Cheng, M. Luther, J. N. Rao, J. Y. Wang, and
L. L. Yu 2006. Chemical compositions, antioxidant capacities and
antiproliferative activities of selected fruit seed flours. J. Agric Food
Chem. 54:3773-3778.

Parthasarathy, S. 1998. Mechanism by which dietary antioxidants may prevent
cardiovascular diseases. J. Agric. Food Chem. 1:45-51.

Pearson, H. M. 1932. parthenocarpy and seed abrtion in Vitis vinifera Proc.
Amec. Soc. Hort. Sci. 29:169-175.

Pharis, R. P. and R. W. King. 1985. Gillerellins and reproductive development
in seed plants. Ann. Rev. Plant Physiol. 36:517-568.

Ritzinger, R. and P. M. Lyrene. 1998. Comparison of seed number and mass
of southern highbush blueberries vs. those of their F1 hybrids with w
simulatum after open pollination. Hoet Sci. 33:887-888.

Reynolds, A. G., D. A. Wardle, C. Zurowski, and N. E. Looney. 1992.
Phenylureas CPPU and thidiazuron affect vyield components, fruit

composition, and storage potential of four seedless grape selections. J.

- 100 -



Amer. Soc. Hort. Sci. 117:85-89.

Ro, N. Y., E. Y. Song, S. C. Kim, K. C. Jang, D. Y. Moon, and K. H. Kang.
2008. Characteristics of seed germination and promotion of germination
rate in Pollia Japonica Thunb. Kor. J. Plant Res. 21(2):144-147.

Salisbury, F. B. and C. W. Ross. 1985. Plant physiology. 3rd ed. Wadsworth
Publishing Company. Belmomt.

Salisbury, F. B. and C. W. Ross. 1992. Hormones and growth regulators:
auxins and gibberellin. p. 485-503. In F.B. Salisbury and C.W. Ross(4th
eds.). Wadsworth Publishing Co., Belmout, CA, U.S.A.

Schmidt, B. M., A. B. Howell, B. Mceniry, C. T. Knight, D. Seigler, J. W.
Erdman, and M. A. Lila. 2004. Effective separation of potent
antiproliferation and antiadhesion components from wild
blueberry( Vaccinium angustifolium Ait.) fruits. J. Agric. Food Chem.
52:6433-6442.

Scott, S. J., R. A. Jones, and W. A. Williams. 1984. Review of data analysis
methods for seed germination. Crop Sci. 24:1160-1162.

Sellappan, S., C. C. Akoh, and G. Krewer. 2002. Phenolic compounds and
antioxidant capacity of Georgia-grown blueberries and blackberries. J.
Agric. Food Chem. 50:2432-2438.

Shah, S., S. Din, and R. Ullah. 2013. Phytotoxic and cytotoxic potential of
leat, stem and root of Sageretia thea (Osbeck) M.C. Johnst. Stendard Res.
J. Medicinal Plants 1(1):6-11.

Shen, C. J., C. K. Chen, and S. S. Lee. 2009. Polar constituents from
Sageretia thea leaf characterized by HPLC-SPE-NMR assisted
approaches. J. Chinese Chemical Society, 56(5):1002-1009.

Shim, K. M., J. T. Lee, and G. Y. Kim, 2004 : Reclassification of winter
barley cultivation zones in Korea based on recent evidences in climate
change. Kor. J. Agric. For. Meteorology 6:218-234.

Shin, W. S. and J. H. Ha. 2003. Analyses of lipid and volatile components in

- 101 -



juniper seed(Juniperus rigida Sieb. et Zucc). ]J. Kor. Soc. Food Sci. Nutr.
32(6):795-800.

So, S. K. and H. K. Song. 2012. A study on vegetation structure and soil
condition of Bletilla striata population. Kor. J. Env. Eco. 26(2):210-218.
Song, C. K., Y. M. Park, N. K. Cho, Y. W. Ko, and D. I. Kang. 2000. Growth
responses of some medicinal plants in different altitudes of mountain

Halla. Kor. J. Medicinal Crop Sci. 8(2):134-145.

Song, J. H, H. I. Lim, and K. H. Jang. 2011a. Germination behaviors and
seed longevities of three Ulmus species in Korea. J. Plant Res.
24(4):438-444.

Song, J. H., K. H. Jang, D. H. Kim, and H. I. Lim. 2011b. The variation of
cone, seed and germination characteristics of Picea jezoensis (Siebold &
Zuccarini) carriere populations in Korea. Kor. J. Plant Res. 24(1):69-75.

Song, K. M., H. J. Hyun, C. H. Kang, and M. H. Kim. 2009. Flora and
life-form of the uninhabited Islets, in Jeju-do. J. Environmental Sci.
18(11):1309-1324.

Stundstrom, F. J., R. B. Reader, and R. L. Ewards. 1987. Effect of seed treatment
and planting method on tabasco pepper. J. Amer. Soc. Hort. Sci.
112(4):641-644.

Su, M. S. and P. J. Chien. 2007. Antioxidant activity, anthocyanins, and
phenolics of rabbiteye blueberry (Vaccinium ashei) fluid products as
affected by fermentation. Food Chem. 104:182-187.

Suzuki, A. and N. Kawata. 2001. Relationship between anthesis and harvest
date in highbush blueberry. J. Japan. Soc. Hort. Sci. 70:60-62.

Timberlake, C. F. 1981. Anthocyanins in fruits and vegetables. In: Friend, ]J.
and M.J.C. Rhodes (eds.) Recent advances in the biochemistry of fruits
and vegetables, 221-247. academic press, London.

Tulio, AZ. J., RN. Reese, FJ. Wyzoski, PL. Rinadi, R. Fu, JC. Sceerens, and

AR. Miller, 2008. Cyanidin 3-rutinoside and cyanidin 3-xylosylrutinoside as

- 102 -



primary phenolic antioxidants in black rasberry. J. Agric. Food Chem.
56:1880-1888.

Tusda, T. F. Horio, K. Uchida, H. Akoi, and T. Osawa. 2003. Dietary
cyanidin—-3- O-D-glucoside-rich purple corn color prevents obesity and
ameliorates hyperglycemia. J. Nutr. 133:2125-2135.

Untrath, C. R. 1974. The commerical implications of gibberellin As; A7 plus
benzyladenine for improving the shape and yield of 'Delicious’ apples. J.
Amer. Soc. Hort. Sci. 99(4):381-384.

Urquiaga, I. and F. Leighton. 2000. Plant polyphenol antioxidants and
oxidative stress. Biol. Res. 33:55-64.

Veno, P. A. 1976. Sucessional relationships of five florida plant communities.
Ecology 57:498-508.

Vizzotto, G., R. Printon, Z. Varanini, and G. Costa. 1996. Sucrose accumulation
in developing peach fruit. physiol. Plant. 96:225-230.

Waithaka, K. and L. W. Wanjao. 1982. the effect of duration of cold treatment
on growth and flowering of Liatris. Sci. Hort. 18:153-158.

Wang, S. Y. and H. Jiao. 2000. Scavenging capacity of berry crops on
superoxide radicals, hydrogen peroxide, hydroxyl radicals, and singlet
oxygen. J. Agri. Food Chem. 48:5677-5684.

Washitani, I. and A. Takenaka. 1984. Mathematics of the seed germination
dependency on time and temperature. Plant, Cell and Environ. 7:359-362.
Weaver, R. J. and S. B. McCune. 1959. Response of certain varieties of witis

vunitera to gibberellin. Hilgardia 28:297-350.

Weaver, R. J. and W. O. Williams. 1951. Response of certain varieties of
grapes to plant growth regulators. Bot. Gaz. 113:75-84.

Weaver, R. J, A. N. Kasimatis, and S. B. McCune. 1964. Gibberellin on
grapes. Univ. calif. Agr. Expt. Ser. Bull. AXT-33.

Weaver, R. J., J. Van Overbeek, and R. M. Pool. 1966. Effect of kinins on

fruits set and development in Vitis wvinifera. Hilgardia 37:181-201.

- 103 -



Westwood, M. N. 1993. Temperate-zone pomology. Timber Press, Portland
OR, U.S.A. pp. 100-101.

Whittaker, R. H. 1962. Classification of natural community. Bot. Rev. 28:1-239

Whittaker, R. H. 1965. Dominance and diversity in land plant communities.
Science. 147:250-259.

Wilson, A. M. and T. M. Work. 1981. HPLC determination of fructose,
glucose and sucrose in potatoes. J. Food Sci. 46:300-301.

Woolley, D. J., G. S. Lawes, J. G. Gruz-Castillo. 1992. The growth and
competitive ability of Actinidia deliciosa 'Hayward’ fruit carbohydrate
availability and response to the cytokinin—active compound CPPU. Acta
horticulturae: in press.

Wrolstad, R. E. and R. S. Shallenberger. 1981. Free sugars and sorbitol in
fruits -a compilation from the literature. J. Ass. Off. Anal. Chem.
64(1):91-103.

Wu, F., M. Wang, H. Fan, Z. Zhao, and B. Zhao. 1987. Chemical constituents
of the roots of Sageretia theezans and effect on experimental liver injury.
Chin. Trad. Herb. Drugs 18:389-390.

Xu, L. Z, X. J. Yang, and B. Li. 1994. Chemical constituents of Sageretia
theezans Brongn. China J. Chin. Materia Medica 19: 675-676.

Yoo, S. H. and K. C. Song. 1984. Chemical characteristics of soils in Cheju
island (Variations in chemical characteristics with altitude). Kor. J. Soil
Sci. Fert. 17(1):1-6.

Yoo, S. J. and J. H. Kwak. 1989. Phytochemical screening of Korean plants(1l)
— On Urticaceae, Celastraceae, Sterculiaceae and Rubiaceae. Kor. J.
Pharmacogn. 20(3):149-153.

Youn, C. K., S. K. Kim, S. C. Lim, H. H. Kim, C. H. Lee, and K. S. Choi.
2000. Effects of application time of promalin on tree growth and fruit
quality of pears. J. Kor. Soc. Hort. Sci. 41(3):289-291.

Young, H. A. and K. K. Shim. 2003. Native Cornus kousa community and its

- 104 -



habitat in Jeju island. J. Environmental Sci. 12(1):15-22.

Yuda, E., M. Hirakawa, I, Yamaguchi, N. Murofushi, and N. Takahachi. 1983.
Fruit set and development of three pear species induced by gibberellins.
Acta Hort. 137:277-284.

Yun, K. W, Y. Hwang, S. K. So, and M. Y. Kim. 2012. Flora of island
Gageo in Jellonamdo, Korea. Kor. J. Env. Eco 26(2):139-155.

Yun, S. I, W. J. Choi, Y. D. Choi, S. H. Lee, S. H. Yoo, E. H. Lee, and H.
M. Ro. 2003. Distribution of heavy metals in soils of Shihwa tidal
freshwater marshes. Kor. J. Ecol. 26:65-70.

Zafra-Stone, S., Yasmin, T., M. Bagchi, A. Chatterjee, ]J. A. Vinson, and D.
Bagchi. 2008. Berry anthocyanins as novel antioxidants in humam health
and disease prevention. Molecular Nutrition and Food Res. 51:675-683.

Zao, C, M. M. Giusti, M. Malik, M. P. Moyer, and B. A. Magnuson. 2004.
Effects of commercial anthocyanin-rich extracts on colonic cancer and
nontumorigenic colonic cell growth. J. Agric. Food Chem. 52:6122-6128.

Zhang, C., U. Lee, and K. Tanabe. 2008. Hormonal regulation of fruit set,
parthenogenesis induction and expansion in Japanese pear. Plant Growth
Regul. 55:231-240.

Zheng, W. and S. Y. Wang. 2003. Oxygen radical absorbing capacity of
phenolics in blueberries, cranberries, and lingoberries. J. Agric. Food
Chem. 51:502-509.

Zheng, Y., C. Y. Wang, S. Y. Wang, and W. Zheng. 2003. Effect of high
oxygen atmosphere on blueberry phenolics, anthocyanins, and antioxidant
capacity. J. Agric. Food Chem. 51:7162-7169.

JLERHTEa B4 P, 1998, vhdl KL, Ll R Rl i Ait. pp. 4697-4698.

REEE, PIVNL, . 1994, g LB Imt e, T b fG4ERE. 19(11):675-676.

AR, 1972, FEFMEL 7 F7ERICT AT RV ) > olxfz b &, EEEREE
47(11):1555-1560.

wREES. 1976, BE L ARk wlGEm. HaZ IR, HOpt. ARREEY G 2:12-47.

- 105 -



Ok, Him=r. 1960. 7 F~ic ¥ §Ax~L Y)Y FHARGELI®R) 777
TAZDWT, EERE & 2L 35:381-389.

FREEE AL 1976, ERZEIEICH T A XL ) R BB L O 2L

b a3, 1914, W NE w5 m Py al A et &5, SRR BT, p.162.

Hob i 2, 1920, sHERARMAT Y, BUE I T &, JuiH:3-38.

FEIZ 2002, Rk sl wE wpbge] ghx Wsh Sd=r]ASkI R 12(1):

R, AEX, s 2006, FFefitel] ofgk V| AEA At A AR S A
St AR A, AFEIAA = et d -2 pp. 277-301.

FEE, A, AGE. 1994, 19939 Al QAT H A, AFAY ESFAT A

{0
1y
T
>
>

o
B
(i

. pp. 27-34.

43, 2008 F=atat olghak AR AR A B AR #e A o3
St ekl uRALShe] =, pp. 1-96.

g2 19750 = oA Ak e] 5ol wek AT =gk A 16(2):
114-150.

g, whAll 1996, o dpd o] wpeste) o] &rlsd -y o] 4
o et o] §rlEd (). A3AEE R 1A, FEXSTAH. pp. 16-34.

nAg, 1A, oA, AHS, dald. 20100 il V1A EHATH ] T8

Fl EGEA e AAuets] stadid = 20(2):204-207.

o

BhALSE9] =1, p. 70.

AEAL 2009. FABUT] AR AT} FEH-Fd4 54 2 fFEAE
kol ek A Addistudistd WA =E. p. 4

AEA. 2011, vl o3 dufe] FeH 54 9 FhA A 59 ¢4
e AALere] =, pp. 18-21

A2, 1986, =9 ofuAtt) HgrH o A EALS A At HEus 3:25-36.

AEE. 1900, AFN 440 HEANGHY AT [ FAAYLTG Fuhpro

- 106 -



1A e 5] 4] 14(1):39-48.

R

kel

skl =+ 3(1):27-36.

1991, AlFE AlAe] AEALE A oS

\NU —_— ~ . —~
~ ~ o3 . ol ,Nﬂ
RS - S o2 ™ T
iy - 5 O 5 = z g i )
o 2 X B - T K
In oF a N g B < N = o el
) RS ~
5 4 2 E_v T S M.E =0 o) o0
" . g T T S o 3 e o
. .
™ =0 2 4 5 <8 % I B o) AT = =
—~ o == N = ) o ) El —
o N oo Y a e o _
el A =2 - T oE S ﬂ A < = o
T ® = = MR N .
i LB P EEE s Z L g t S 8
~ X SR g 2 E S iy < N = Lo
il K F 5 PR T S 2 a i 3 E
e = w2 MW S I S I _
s S o 8 T oK g g N B g
o ST ) B xR N =
1 B o Bz F [ S G -
] = o 2 = F S T il < oo
o B8 ¢ iy T S v 8 oz = oo B
~X s % m fnt 2 oY O - ke
- O %o LE - RO o N m_ﬁ_ WTW 3, o o] 7 T
" D8 Lo S W T = 2 = L o BK
% R o ﬂwo ! ol . Pa% ;O.# X ,.ﬁ b ~X
™ s B = 7§ 7T X N L= = 1 = Jo o
= R = 5 REE o L om ¥ S = N W
. o @ 9 £y ¥« B DI ;
o o F o5 o= T B 2o < P g & w7 =
= S Ho T o= g 5 X M & o B o W S S
S - A = oo L S+ o° W G B oE % N X
o = Mo =~ B I Y- R T OB W o do %o o -
d S N HoT o T om 8 S FE o Kouoa . i
e L o H ooy v w8 W oo P X o oF 20 o A
- > Vi W o & A 8 L & 4 X ® o ™ . "N
ﬁﬁ 2 - Lo Ee . —_ Ly E Lo T
R w o= o 2 _ . 5 B oo KB o & BT W
[ R T a = or . Ny 4
Eog XX T g = s N oy ooy - HR b Ao ™
%%l@gﬂoxm_xo]@%%@i%%wsmé s P T
~ KX S éo & W 2 B _10 = < ZT 3o . Bo = <t o 3._1 Ho
woE om oo m ® oW - o "o xRN S
T o 25T L G Cod " ST
= £ Z kX S A L L s
7 N NI~ - X e = B E.l F= XX
s N N Hu Po,_ N
N _/D io 1LO

- 107 -

Ris

22 QT4 2008

=
L

=

[e)

7=

1

=

°

(AF%). p. 29.



Ho 1r
;OL p
= = | ok o =0
LT T ow = =z
T < e T % : T E a =
I T S SRR
\ﬂl @ﬁ ‘;Io__h NI Qﬂ Erl ﬁﬂm ﬂ_EH ZT m Q.Q ll
R < < R - > NE o = B
T < Q X o) B/
o = X s ol = = 3 -~
50 i G &+ I = : 7o T = oF <
I ° 5 B =K < =0 ~ B B El <
O] = = s ) N — 3 3 k =
- X E os = S % X g on ; B S
o} r Mo o = Ak ~ ™ © K =0 o o o S
e W o < "ok oz G = 2 = S
3 s T »E ) . TEE O : %3
an ulr o L () x L& oW _— = . M = = S
e o W E feT 7 Lo B 4 i . S
X X . BK om0 .
oy M = %0 2 X Mn Y ~ ~ S oF e 334! o
X 4 - = s 9 NF ! ~ B foxc
H = =0 ot ) = X =y 5 oo = N - Bo
\ = — ) — ~ —_ X (&N o~
e o < o K iU SN _Mn (s U e X . < ) N Bl
B < o ) o PO o AR % g W & 2 > =N .
~3 m o~ o o — ™ He R T B B > b S ] M@ = @
= K o 7 Q i) 0 o o o 5 T = ¥ 8 o
. , K = X — 0 = dﬂ _LII E.fv Mﬂ . JL . D_.E < — 0 ﬁU
= I N s o ™ = o — %0 N PR o
%ms).%lx Y N %o Mo i g W :
R XY o o X S m NS ) b e ol

S o u- RO < X
T ) i o) b om o2 B a3 o % IR = oo
E! m_m i wr H e T I B < N oK @m Hm Wowm ™ ﬁ 9 = N
~ ,OI o — —_ ok X A N ~ o IO N; R
oo B m.._v oF n T e 4 < E o a T - ~ <X i o (= o el
= ol . do TR i W = = .

o o™ T <f 8 X U o W =3
vy ] o . ~ or o T o o R " <) e = ] T .o Mo =o = . -
_~ ° _ﬂyl Lo 3._1 —_ <t T — = < L.t m_ma ™ K N ~ <0 X o ~H
S Y om & B 3 B o P csl Y F oy T < ox = _

- = S mi..J.MJ%X11ém%ﬂm®ﬂ6k
i =0 L] S S x g X o TR o= or HK N N o ! % B .ol
aéﬁ%ﬂ.72ﬂpmm%%74.ﬂ,% ﬂ%%%m@
it io_ﬁ5d§52mﬂ m#n%% g_,%mﬂ%.@
o L B T T W A o ®x S 008 Mo HE ~ = N
o =~ Nk ;AR . oy O 9 Ro o X 209 S
" ~r NS A o B mrt e o AR T S <f )
a = ™ o W X R 5 8 8 F O
= = 7 B oF ) S 8 B
e e ok B . o B
o Ao {Jo < g il n_AlL ot < .
‘ﬁo ﬁ lﬁNO _10 ;O n_Av_l \Wﬁ
do do & B 7o
o = 2
0

A ZA -
L ATFEs 1719 oD, 256
o -269.

- 108 -



t3] 4(1,2):11-18.

oF3)W. 2007. A Expe] ol

o ot

-

S Z AR A pp.

759}

ehitel

1

k9
pul

5(2):17-20.
1968.

QA

o

=
K3

=

=

o}

o
=

ofel] WA=

1

1=
=

A1) %7}
e

L
a

3}

=2

S8 EAE 9AA R pp. 1001-

of ¥

=1
=

]

&

g =

=

}
3] =] 23(1):64-69.

o
yal

1 & =20, p. 715.

1982.

A

1

kel
}

=
R4

2
= .

of
o=, 2004. AAA = FAfl AEAFEEAA A2t

el
o

]

I
R

=5

&
[e)
A

=

3

ot

’

}

o
pul

o=,

TH 1A 15(1):47-68.
pp. 9-84.
. 2003.

<

1010.
o] & A, 2004. Cytokinin &4 &2 Thidiazuron # 2]l 9]

Al
f= i

ol71¢], &84
pZ

o]

2

XO

2003. A

2],
3

ol d

]

A

2~
o<
=

+7]
7]

°

1

]

kel

o 7}
s

A of 2}

Ry

A

I

]:.

R
.

3

[e)
(e}

-
e

]

-

T

1] %]
1]

A 9:31-42.

F Ao

F Aot
}

I

benro)

=

el

—

L
=

. 1992, &=

3
=4
H

A2 7}

21(1):39-44.
ZIgds A=7E 7h

Priming
24(1):90-94.

=]
T

A Ethephon = 2|7}

g

s

=

3

A
A k=5 35(1):800-805.

=
=

—

A
-

op

o

- 109 -

& F

3

O

W7o dgtel mA=



3]#] 13(2):101-130.

= 4y vy

ki3

ol
=

3

EX
=

o}
Al 6(2):78-79

b ik gy e Ajufe] wgk A1), A

ksl
pul

1988.
HEFRIE F2o A%l M=

A, o173 3.

R

%l

Tor

T
o
o
"
jgace]

)

H

ol &7lEAF(T), A2xd

3] %] 93(3):265-270.
AF =N EAAA S 1995, AT =] 2 AE p. 370.

]

E—O

3L
=

(2d-39 Zx<h). pp. 3-6.

A AR (8)1:147-190.

Ho

A AE(1973) pp. 634-654.

g}3] %] 12(4):19-29.

al

2

A

O grit %
A R SFEE

al

gk

F& 2. 1969.

x

=0

jgase]

7} Bggoh vne)

of 8} 3] A 31(2):135-141.

A

[ez ]
H

2. 1990. Paclobutrazol

, oA

i

or
o
o
_voﬁl
™

Tor

R4

Faat o rate] A

. 1992.
=5, pp. 22-70.

&l

23

0

= <

ki3

g3 #] 29(1):46-52.

-

folo

. HAAE(I) pp. 1043-1061.

110 -



Investigate the distribution of Sageretia

Appendix 1.

impact assessment

thea for list of environmental

from 1994 to 2011.
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