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SUMMARY

Koreans have enjoyed drinking tea for a long time, and the consumption of tea
is rapidly increasing recently. It is necessary to develop our own tea cultivars to
meet with the increasing demand. However, no tea cultivars have been breeded in
Korea while many cultivars have been developed in Japan. Breeding tea plants
takes long time because of the nature of the plant, therefore, it is desirable to use
biotechnological approach to shorten the time required.

The aim of this research project was to provide useful techniques for the
development of new Korean tea cultivars which has good taste and is suitable for
cultivation, This research project included the following fields, 1) ecological
characteristics, stand structure and biomass in wild populations of Camellia
sinensis 2) morphological characteristics and chemical components of tea plants
collected 3) molecular analysis of varieties and cloning of gene related to
photosynthesis in tea, 4) mass propagation of tea plants by tissue culture.

The results are summarized as follows,

1. Ecological characteristics, stand structure and biomass in wild populations of
Camellia sinensis
Twelve natural Camellia sinensis populations were selected according to their
location and their ecological characteristics and biomass distribution were studied
in relation to soil characteristic and stand structure. Most Camellia sinensis
populations were located at the southern slope of mountains below 300m in
elevation on relatively fertile silt loam soil. Camellia sinensis was distributed as a

population under the tree stratum dominated by Phyllostachys bambusoides,
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Torreya nucifera, Robinia pseudo-acacia, Quercus variabilis, Styrax japonica,
Celtis choseniana and Acer pseudo-sieboldianum. Density of Camellia sinensis
ranged from 4,800 to 40,300 trees/ha.

In the study of stand structure biomass in wild tea popultations, mean root
collar diameter increased with increasing mean age of the population, while mean
height, density and root collar area had no correlation with the age. The range of
total biomass was 1,162~11474kg/ha and the range of current leaf biomass was
165~1,341kg/ha. The biomass of current leaves and twigs correlated well with
root collar area and density of the population. The distribution ratio of current leaf
biomass to total biomass was negatively correlated with total N content and

moisture contentr of the soil.

2. .Morphological characteristics and chemical components of tea plants collected

Significant differences in leaf length, leaf width, number of serrations, number
of veins, petiole length and leaf area were observed among populations and
among individuals within populations. Good positive correlations were found
between leaf length and leaf area and between number of serrations and number
of veins.

The average content of theanine, the major amino acid of tea responsible for
the taste, was highest in Seonamsa population(1.220%) among tea plants collected.
Arginine contents were in the range from 0.013% to 0.226%, and the arginine
content of Seonamsa population was 21 times higher than that of Japanese cultivar
‘Meiyoku’. Total flavonol content of Meiyoku(23.58mg/g) were higher than those
of Korean tea populations. Total ploysaccharide contents varied depending on

developmental stage of leaves and manufacturing process. Contents of ascorbic acid
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and tocopherol in Beomwangri and Dasolsa were higher than those of other tea

collections.

3. Molecular analysis of varieties and cloning of gene related to photosynthesis in
tea

In RAPD analysis of Korean wild tea clones and Japanese cultivars, a total of
212 bands was generated by 20 different random primers. The size of the
amplified fragment ranged from about 250 bp to 3000 bp. Korean clone- and
Japanese cultivar-specific RAPD markers comprised 185% (40 fragments) of the
total fragments generated (212 fragments). A total of 48 samples could be divided
into 5 groups with Euclidian distance value of less than 45 by several methods of
cluster analysis. Korean clones and Japanese cultivars showed close genetic
relationship with each other.

The chloroplast DNA of tea was found to be 133. 96 kb in size by restriction
enzyme analysis. The positive clones were conducted by plagque hybridization using
rice and spinach probes. The DNA fragments of 100~4000 bp were inserted into
the vector plasmid.

A gene which is known to affect photosysthesis system-in plants, psb A, was
cloned with the purpose of using it in the breeding of herbicide-resistant tea

cultivars. The cloned gene was 1062 bp in size and coded for 353 amino acids.

4, Mass propagation of tea plants by tissue culture
During the callus induction culture of tea plant, the stem segments were
more heavily contaminated than the leaf segments, however, the survival rate of

the callus induced from stem segments was higher than those from leaf segments.
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The callus induction rate was 42.2% from the 1st leaf segment. The callus
induction rates from stem segment were higher in younger stems than in older
ones. The callus induction rates from the epidermal layer were less than 60% of
those from the intact stems. Callus was more effectively induced when MS
medium was supplemented with a combination of IBA and BA than with 2,4-D
and NAA.

In embryo culture, the average rate of callus formation was while that of
shooting was 11.4%. Supplement of 24-D was effective for the callus formation
while BA was effective for shooting. High shooting rate (3.32) was Qbserved in
culture a medium  supplemented with BAQ2mg/) and IBA(2mg/).

Gibberrelin{5mg/]l) was effective for the growth of shoots.
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2 AY EY BEY o 293 &4, dET2 € ¥ ¥HA 5L A vud

o2M AR AFBAR Fo YAvoldl B FuE AFsed 2Ho| 3t

A28 AT

1L Z2AA] A R AT AA

2 aRe AURs} 334402 Yo olFn Yov H2 £
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5 2o E3o] Yt of4 AUT YU daez AAA AL AL, A
9 £2 mesled WY A ) AW, A A 4 A, A A 24 Aves
£ 1270 Ve HASFAHEL-).

2 JAETHE WA gt 2 AR FAEel 10mX 10m]
zA7E Axste] ZAEG

2. AEBA ZA}
zAbAe BARUoZE AL, B FAE L EY 54 $& ZARNsHAG
o 54 Zt ZAA Wl HAY ZALTS dzdAel 4 F, %A 2% 50cm
dolo] EFe ARzt B4, FRAF, U, AP2TF, FEAVTL, A8LL7
$¢ 2ASUT EFAA AvlE 1986d T-8¥olRon, ZATE I EYAE
o BEANE 7 AN EF EHoZ A
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Table 2-1. Location of the studied populations

Population Location Latitude
1 Chonbuk Iksan Ungpo-myon Ipjom-ri 35°03 44°
2 Chonbuk Kimje Keumsan-myon Keumsan-ri 35743247
3 Chonbuk Kochang Asan-myon Samin-ri 357297577
4 Chonnam Changsong Bukha-myon Sangung-ri 3267227
5 Chonnam Kurye Kwangeui-myon Bangkwang-ri 3BT16" 22"
6 Chonnam Changheung Iuchi-myon Bongdok-ri 34°48° 24"
7 Chonnam Sunchon Songkwang-myon Sinpyeong-ri 35°00°00°
8 Chonnam Sunchon Chuam-myon Boksa-ni 35°037147
9 Chonnam Sunchon Seokhyeon-dong 34°58° 107
10 Chonnam Sunchon Sangsa-myon Dongbaek-ri 34°56°527
11 Kyongnam Hadong Hwagae-myon Unsu-ri 35°15°41°
12 Kyungnam Namhae Sangju-myon Sangju-ni 34°45°067

3. gETE 2A}

AAZE dUFHFE LT 52 HES ez F1¥F lom oL AEZ,
Iem v|¢E FEFo2 FEIY ALY H(Brower, 1977). E5F5L 2 ZAMFY
TF T3, F13A3 F, B8EFE FF, 73, I F& =AEEY AA4zA 23
2R Azl o3ty HYZE Z+ £F FLEE YHEHE FE2A4 F8A
(Importance value)& &3 FLAE ZAIFE €8 39 Jdd=g Jdiy
=9 &g 28 Ye ¢z en, u83Fd A AdFudEA e duges 3
% tH(Causton, 1988).

4. Jo Fez B4 x4t

HgzAL A%E EdE 4 ATEE F8E0] 124 #AEHEE 2AEE 10
FY F 1205 022AFX10F)9 AUF BEEE AP BE253 509y 3
6,000 (122 A7 X 10 X509) & A8ty d4, €5, 494, AxF, A4, d4¥%
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S8 &%, dUA 2 JEHSAVIE AEsd FAsFod, AXFY gAdF
T 929 AFHAMYT ZH3AY do AH FAE & BEES £ 4, F, 3
R EAEE nEA QqHPow, AHAATIE 1996d 8¥oldt. R 8 Az o3
o] nested designol ¢]3 EA¥AM3 Duncanel YFHA, flexible-betaoll 23k
cluster 42 3 THSAS, 1983).

A3E 4442y 2 @

1. A587

Zt AR sidn, w9, AR S A¥AH EHL ¥ 2-2¢9 2o AUYR I
< Y 128 A 114 JDe S L 350m olste] A dFel X AU
o e FE2 Ggd AAR UARen, FAEE 5~30° ol EARAE X
H A2 0.04~0.45haol A}

¥ 2-2. A ool (8 A

Table 2-2. Site description of the studied populations

Population 1 2 3 4 5 6 7 8 9 10 11 12
Altitude(m) 120 176 60 340 220 120 240 100 50 60 220 580
Aspect Sw S S W S S S S w S S S
Slope(®) 5 20 15 25 10 20 30 15 5 5 5 10
Areatha) 612 015 03 02 015 045 005 28 005 01 06 004

E 2-39A Bolko] FAEFHIYIEL F, 1996) oF EAHLS 1270 =A}
2 F 1070 ZARAZE vjA A G R AA AR R, Al FES FAgulE
Z+zt 233~66.0, 32.0~74.7, 20~4.0%2 HAE Bk vuH F 2AFH g o
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AR BEFELYY ZY, vAh, HEY FAu 72 400~54.2, 33.4~437, 12
4~163% (N A Y, 1986)9 vlmstd, AU Ao EFLS HEQ FTAu7 Mukyo
2 Yon mas wite FHuE JYT Aot 4T Aoz et EFAEE
G AP 38~530.2M AR FYELY FFXA 55015 %, 1981) K} @Fqtrh.
QLT F WAE 035~14%0l0om HA 2AA Y PFAE 083%2A Yuby
22 EYdxdol E3Y AUFY 023%(YBR 5, 1988)7 EYxol Fi e 4
Hd MoluFd 049%((4Q, 1986) ok ik ol @ olfE diRE R AUF

Ade 4% A& vEg gEHoz AuaFs] WEolgn 24Uy 2uR uS

N

® 2-3. A DY ES 54

Table 2-3. Socil characteristics of the studied populations

B

) Tex Mois- Total Av. CEC Exchageable ase
Popu- Sand Silt Clay pH C/N bases(me/100g)  satu-

_ -ture ture -N . P0Os (me/ )
lation (%) (%) (%) . .. (1:5) ratio . . . . ration
factor (%) (ppm) 100g) Ca™ Mg~ Na' K (%)

(]

1 423 542 35 SiL 1072 38 065 565 251 166 081 025 004 098 125
2 325 655 20 SiL 1049 43 068 655 214 215 312 165 0.10 099 273
3 233 747 20 SiL 1058 44 079 702 598 21.3 283 147 013 1.11 260
4 326 634 40 SiL 1049 51 092 529 243 204 425 141 007 0.15 288
) 66.0 320 20 SL 1026 53 060 579 175 180 397 1.13 008 095 34.1
6 254 719 27 SiL 1.060 45 086 753 387 199 221 107 009 084 212
7 614 363 23 L 1048 49 035 743 167 169 158 083 0.02 099 202
8 516 464 20 SiL 1070 46 081 621 325 195 154 045 011 136 177
9 357 603 40 Sil. 1108 44 098 836 588 235 403 1.13 009 102 267
10 450 530 20 SiL 1131 47 100 717 233 246 508 156 008 147 333

11 277 683 30 SiL 1119 43 08 695 602 197 107 037 006 1.17 136
12 283 697 20 SiL 1084 46 144 826 420 215 085 039 011 137 127
Mean 393 581 26 Sil. 1073 46 083 68 349 203 260 098 008 1.03 228

" SiL=Silt loam, SL=Sandy loam, L=Loam, " air-dry weight / oven-dry weight
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£o Afen F F Ue Fol2ANFLFF FrIxsr A XA HIAE 4
Z} 203, 228%2AM 2U4FH ZHZ 169, 86%(YBRA F, 1988), €S ERY A
17.6, 16.2%(2+ 13, 1986)9l] vlsted Etot.

o]l 3< T AUF e YutHoz A FF 9GP ApEY v S} va
S AIAYEN F2 FEie Aoz JdEEdY =P AUFE AGESCD A9
WAdol Zg #Folgtn & 4 oy, Z2ug Adld % EF F4HI FHEL
2 olo tig o] WaF Aoz YEWH

2. g¥7+=

ZAAE JEAY £ £58 FAE ® 2-4 2-59% 2ok BN JEE o
F3 %E AR U=t 6100~37,1005/haz2 ¥ JAdt & zol& 2 Ak Dayst
Monk(1974)€ 2 EF 9 vrrt 2S48 B5F9 2P Fol ywx7] dd &
E2Zo WUy ZAdGgn sdPged, 2 FAA 24
g & Ue 2EZ F
g Bolx] R Aoz eyt oA AUF I
7b viay Azicte RE AAE D Ao

AT el AN BEZY $HFL 124 AW F A 5 7,8 10, 11 T 574
Aol gdolden, A 4, 6 T 278 FJdol A UYTUY. AL 1, 6, 9, 129414
v g oAAUE, HAYE, SAYF, 4FUFIL 2EF $HPFoIUG. I 2
7, 39F 5, A €N APUF, 2FUTF, BYE F, A9 49A
T HAYER, 3aE Fo] EFe SAHFoINUGY BEZFAM (UF FLAE 12
M AG F AG 1, 3,45 6,8 9,10 5 878 AdelM 8% ooz F&E olFn
ARk A& 20 2™ T, AG 7TAME €U 35 A8 F, AD 119
Ae FAZUT, ALUF 5, AQ 120 A, FAFUYT, A4E7] T4 £13)
T AR

Yo
o
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Table 2-4. Stand description of the studied populations

Population 1 2 3 4 5 6 7 8 9 10 11 12

Tree stratum
Canopy cover(%) 70 80 60 8 60 65 85 75 75 90 60 30
Canopy height(m) 155 125 170 130 125 150 110 120 140 125 115 80
Density(trees/ha) 2100 900 400 1500 5300 800 7900 7500 800 10100 4200 300
Mean DBH{cm) 11.1 198 336 200 6.0 243 26 28 165 33 36 73
Basal area(m”ha) 268 419 398 &9 263 519 57 59 263 97 46 1.0
Shrub stratum
Cover(%) 90 & 70 70 80 80 70 90 90 8 85 80
Height{m) 28 20 1.7 1.3 15 16 25 1.4 25 33 1.8 24
Density(trees/ha) 10900 25200 21400 15700 18700 42400 14700 31100 6700 10800 13100 7800
{(9800)" (15300) (21000) (15500} (17800) (37100} (6200) {28300} (6700) (10400) (7500) (6100)

* Number of Camellia sinensis

3. 949 deA BA

AUE Ao e 54 FAHX 9 Yol PR, Duncan?] 4FHAAY L EAE
2Zi3e B 2-63% o 4%, dF, AXNS, ddy, 9 F 49 ¥y 54L& B
AEA A BF FJdd, JDd AAT 19 FHA HolE RPN BY
A3 FY ZEAW AL Mot A Aoz YEbgoh o]RAL AYRF(HYRAE
T, 1985), BT (84, 1986), EF/HAUYF(LAY, 19799 A ste ZgolA e
H, AUFE 23 @ of I B oby A Mo HoAdE AAEtn
o 9%, 9F, 493 F, 49 2t by 2 Jed A9 1001en, sty »e
Aae Jd 110U

® 2-7914 RBolxol A%, AXF, g+, ¥4 I3 FA43A SoH@As
Ue Aoz Yetdo gz M2 593U A354E 29Y. 983 43S nxy
FuAAE BAov dEFs FAAHY AV g2 d¥FY NBE 4
FA A 4 F AT 43S SYAF2 st duH AANL y=3.7747x-12575

{
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Table 2-5. Importance values(%) of the woody and bamboo species in populations

Population 1 2 3 4 5 6 7 8 g 10 11 12

Tree stratum
Phyllostachys bambusoides 40.1 895 100 195 100 100
Quercus variabilis 239 151 78 61.3
Acer pseudo-sieboldianum 215 208 209 16.3
Celtis choseniana 16.1 393 22 105
Torreya nucifera 333 65.1
Camellia japonica 16.0
Castanea crenata 77 175
Albizzia julibrissin 49 105
Prunus sargentii 198
Quercus dentata 12.0
Robinia pseudo-acacia 86.2
Styrax japonica 30.6 100
Other species 6.1 87 258 324 186 87
Total - 100 100 100 100 100 100 100 100 100 100 100 100

Shrub stratum
Camellia sinensis 869 54.3 970 958 965 948 477 916 975 954 614 6486
Quercus variabilis 1.0 55
Quercus aliena 05 04 67 15
Zelkova serrata 1.8 1.0 160
Rosa multiflora 6.2 0.9
Lespedeza bicolor 82 05 78
Clerodendron trichotomum 228 15
Rhus tricocarpa 76
Rubus crataegifolius 6.3
Sasa borealis 392 46 29
Other species 64 55 12 42 35 38 113 55 10 32 82 138
Total 100 100 100 100 100 100 100 100 100 100 100 100
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Table 2-6. Mean of various leaf characteristics with Duncan test and significance of

ANOVA
. . No. of . Petiole 2
Population  Length(cmn) Width(cm) . No. of veins Area(cm®)
serrations length(cm)
1 847 ¢ 2.76 j 262 e 85 ¢ 042 a 19.40 ¢
2 709 g 292 i 273 d 8.1 de 0.33 cd 1426 g
3 803 d 3.34 ed 254 f 79 e 041 a 18.79 de
4 806 d 3.29 ef 276 cd 82 d 0.36 bc 1779 e
5 816 d 3.44 be 26.3 e 76 f 031 d 18.84 cd
6 807 d 304 h 26.0 ef 76 f 0.36 bc 16.26 f
7 767 e 348 b 318 a 87 b 0.32 cd 1445 g
8 822 d 323 f 317 a 91 a 0.39 ab 1784 e
9 88l b 3.40 cd 28.1 ¢ 72 g 033 ¢ 2075 b
10 9.16 a 366 a 296 b . 85 ¢ 0.40 ab 2298 a
11 6.48 h 2838 k 233 g 75 f 033 ¢ 1278 h
12 748 318 g 295 b 86 ¢ 0.39 ab 16.20 f
F-significance

Populations 0.01 0.01 0.01 0.01 0.01 0.01

Individuals

within

populations 0.01 0.01 0.01 0.01 0.01 0.01

* Number of serrations and veins on the left side of the leaves, respectively.

¥ 2-7. oKX AL HddA d 549 AuuA

Table 2-7. Correlation coefficients among the leaf charateristics

Length Width No. of serrations No. of veins Petiole length
Width 0.422
No. of serrations 0.060 0.420
No. of veins -0.075 -0.038 0.638°
Petiole length 0.416 -0.228 -0.134 0.442
Area 0.944™ 0415 -0.101 -0.127 0.458

+ and ** are significant at the 5% and 1% levels, respectively.
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a8 2-1. AT Qo) YA AbnnA
Fig. 2-1. Relationship of mean leaf area to mean leaf length of Camellia

stnensis populations.

2 FEARHIY 2-1). &8, g5y AAFRd s FAHA R 3A7 AN
A 4, 9F, AXNF, 995, 9¥F, 494 T 49 FHAH 5S4 4% 12
N AEY cluster B4 Z3Ae 2 2-29 2o 2o Y 54 FAHA 9 JdHE
BZA(RE 2-6)% cluster ¥4ZAE FH3E AT 104 IS G2 ddH ol
e A 1], & JE 9 10, T A<D 1,3, 5 4,2, 6,7, 8 122 374 ¢og F
2EAY 2gn g3 dhAHe] FAA 2ol F3e 94 AL AXgg dH9FT)
M Y 1, 3 5 4, 2, 63 8& Jd 7, 8 122 tA FEAUADG. Wright(1976)=
Y FTIAGE BEAY 7IF, EY T §42d0 A AHE A JIy ¥
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Fig. 2-2. Dendrogram of cluster analysis based on the leaf

characteristics of Camellia sinensis
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Aol YAHE Eolrl Y AUTY TEHY Bl WaY TAMNY BY
3R 2753 Ak A AN4E 84T A4 AsAgd s 4gd 4
YUl PHES APEAY FEHA Ao}, A2 ARe FHBYA YA B
sd 582 ol% ¥ 2xo ATt A, FUT Ao FAEY, ANT
2, AN4 B9 MY AA4UY YRE Helatr] JHME EFEY, BT
z ol me 2719 shA, Q, Be F 2 29 2 IO WA @& BY AT
b oolRolAol ok AT B ATF2E ZAWYR AL, 1986), WBH (A4,
1981), ABA(SEY 5, 1984), 2o AB(AER 5, 1979 So Bk A7} ol
2ol glovt EYE4, YRTE0) 4B AEFo) BY ATE o]FoixA @I 3
=

o] A7 ol AU YUL Aoz EREA YR TEY AEF BAES B
stgpozm Ao TLHQ B WaP AAMHEY uE ATsied 27
ol etk

A2d A9
1. ZAFx] 7R3k
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A, sl 5 n@e EFo] g ok AUF Adg ez dAsidd. TAAE
A%, AYQ T8 Telstd AEAY 3 JAd, AFAG Tl A, AgAY 24 I
o2 F 1270 AL E AAHIFANIE 3-1. HHE 2AHAE F2 GEAH X3l
Ao AT BE WAL 004~28haclAct YT FEAMY 2FZFLS A
7, 8,10, 11914 i, AT 4, 6ol A BlAUYF, FD 1, 9, 129014 ZtZ} o7t YR, 2
FUF, dFURIL $HFE o)F 2 NS H D 2dME WFUF, FIF, JAE 3

AME AWHP, THUT, FVF, A sAAE Fu, e Sol xR AT
AGEI HEE olFn Qe BRFANE R2F £39 4953 AU, AR

E 3-1. opAlat 24} G A9 AH

Table 3-1. Location and site description of the studied Camellia sinensis populations

Pop. Location Latitude Altitude Aspect Slope Area
(m) ) (ha)
1 Chonbuk lksan Ungpo-myon Ipjom-ri 337037447 120 SwW 5 0.12
2 Chonbuk Kimje Keumsan-myon Keumsan-ri 35°437°247 170 S 20 0.15
3 Chonbuk Kochang Asan-myon Samin-ri 357207577 60 S 15 03
4 Chonnam Changsong Bukha-myon Sangung-ri 357267227 340 W 25 0.2
5 Chonnam Kurye Kwangeui-myon Bangkwang-ri BT822 220 S 10 0.15
6 Chonnam Changheung Iuchi-myon Bongdok-ri 34°48°247 120 s 20 0.45
7 Chonnam Sunchon Songkwang-myon Sinpyeong-ri 35700 00" 240 S 30 0.6
8 Chonnam Sunchon Chuam~myon Boksa-ri 37037147 100 S 15 28
9 Chonnam Sunchon Seokhyeon-dong 347587 10" 50 w 5 0.05
10 Chonnam Sunchon Sangsa-myon Dongbaek-ri 34°56°52°7 60 S 0.1
11 Kyongnam Hadong Hwagae-myon Unsu-ri 337157417 220 S 5 06
12 Kyungnam Namhae Sangju-myon Sangju-ri 347457067 580 S 10 0.04
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2. E% 2 N4 24

ZAAE AR P WPl 0mx10m ZAT 344E £z AAsAT.
EgzAte 74 24T FYPoM Sem ols ERE At EA, EAS, B
PUE, AY2HF, FEANTZ, Fo N84S, 71XRE $ BAsATh 44
ZAe 2 2AFW 2239 dvy, £F, Fu474 5T 24T BIF4 Yo

€ °F I e AT HE, 1, ZUYY & RAEEG

@ F ZATH 42 AAES WA ZRE A9 (Whittaker, 1995)0] olshed e
e ol AU AAZAIA A A 2ATY FUYRo
2mxX2m AFALTE AASAY. A, ZAAE 2XAFF] WAL 16mH (3L ZAF
x4mh7b @k z 2ZAFW AUTE BF 245D 2719 shA, 194 &R, 1d
49 244 o4 9 59 Reuz TRed 4FBe 2FRAD. WAL 7 22
AR URe RelE 2H AHE T AFIS 2PsQT AFBe AzxA4TY R
W 1,000g A= ARE Hate 43 2L 24sn 85T 7Y% AZAA AZE
Fg 24 T AR AFRY AFPuol st BAAAT. BW, A2 Aol
RABAS stetstr] gsta ZARY 3 2xATNN 2AAAFo| n2A LE}
674 BE2S Hyste] 2t REES 2oy 4FBS Yz =

TS ST £, ZEFAAA dBne AHA A, dgF 5& FH}A

™
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o
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i
oft
o
w)

K1
Jh

L EYSY ¥ geTa
ERzA A% TARSHAYRAL, 1996)0] 1@ BHL 124 ZAA F 107
A7} oAb FEOICH, FEY FUAY @Y FEAFE 1026~113180 3
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AE BRAHE 3-2). EYAUEE 38~53224 7§ AAdojioen, A
T 035~144%°iUth. Buld 3 v &x 9 AEegn & £ U ol
drlxsle e 22t 166~24.6me/100g, 125~34.1%°] i},

HEZAL Aol st J2 @ AT Ao JEAFS H 3-37% 9. AR
e 435 oF2 ds 25 FY U5, FF Fn37, Fad9ydS 2AAR &
ol Bt 12 olfE AW 7, 8 10, 11& Fuz Ao xn Yxrt £& st
L Fo WU A7y A1 YEI 37 o fol
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E 3-2 ofdx I EY 54

Table 3-2. Soil characteristics of Camellia sinensis populations

Tex-t Mois- SH Total- Av. CEC Exchageable Base
Pop. . ture P.0s (me/ bases(me/100g) satu-
ure .. (I'5) N (%) .
factor (ppm) 100g) (5 Mg~ Na' K’ ration(%)

1 SiL 1.072 38 0.65 25.1 166 081 025 004 098 125
2 SiL 1.045 43 0.68 214 215 312 165 010 099 21.3
3 SiL 1.058 44 0.79 5.8 213 283 147 013 111 26.0
4 Sil 1.049 51 092 24.3 204 425 141 007 015 288
5 SL 1.026 5.3 0.60 175 180 397 113 008 095 34.1
6 SiL 1.060 45 0.86 387 188 221 107 009 084 212
7 L 1.048 49 035 16.7 169 158 083 002 09 202
8 Sil 1.070 46 0.81 325 195 154 045 011 136 177
9 SiL. 1.108 44 0.98 588 235 403 113 009 102 26.7
10 SiL 1.131 47 1.00 233 246 508 15 008 147 333
11 SiL 1.118 4.3 0.85 60.2 197 107 037 006 117 136
12 SiL 1.084 46 1.44 420 215 08 039 011 137 12.7

* SiL=Silt loam, SL=Sandy loam, L=Loam

e

air-dry weight / oven-dry weight
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Table 3-3. Stand structure of Camellia sinenesis populations

QOver story Cameilia sinensis population
Basal Mean
Canopy . Mean Mean  Mean root ] . Root collar
Pop. . . Density area heigh Density
height DBH 2 age collar dameter area
(Trees/ha) (m%ha) b . t  (trees/ha)’ 2a
(m) (em) (yr) (cm) g (m*/ha)
(m)
1 155 2,100 11.1 268 342 25 154 9,800 46
2 125 900 198 419 23.1 16 072 15,300 29
3 170 400 336 399 35.8 26 093 2100 11.0
4 130 1,500 200 839 324 25 098 15500 75
5 125 5,300 60 263 214 18 1.03 17,800 44
6 150 800 243 519 338 24 110 37,100 175
7 110 7,900 26 57 373 2.2 098 6,200 23
8 120 7,500 28 59 310 20 089 28,300 85
9 140 800 165 263 383 35 164 6,700 6.3
10 125 10,100 33 97 40.3 27 198 10,400 6.0
11 115 4,200 36 46 36.0 2.2 091 7500 3.0
12 80 300 73 10 56.0 36 153 6,100 6.3

Correlation coefficients between ® and ® > and , "and ¢, ®and ¢, ® and ¢, ® and '
are 0.401(ns), -0.408(ns), 0.856(*x), 0.569(ns), 0.408(ns) and 0.075(ns), respectively. (**} is

significant at 1% level and (ns) is not significant at 5% level.

Fgd ¥ 2933 e Jed FF FEN 1x9 FoHA FFHA A,
Aod HE 53, 9k, Z4DEAL A HF Y5 /FAAI FaEHATT U
th. Day¢t Monk(1974)& 22239 IJxr/t 5&4E BEIFY Fxd 5 &§4x0)
vtz 7] dgd #5359 dxe F4aggn e

=S¢ g & Ae 2EFY FuodAd 353U AT Y= =
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B2 HE 7)ol AAA Tl g AFAHY Y= FHo] o] F

rie
PN
2
1o
o
o
E
o
ODl'
A

(o]
2
e
e
aly
o
5
_(3_{:

- 4] -



H
e

2 FRee AAsn o B, 2%5Y FRUPAR AUP Fue IR
pgddo] Moy Hatzel YPse

2= Fu7t 225 $8EQ P 7, 8 10, 110] TEHAY] dEoldn A

Ze 4= ou, 2 Wese Adsids AR APl 2t He L F Ak

ox
o

L4

dud 654 AUT BT 23Ad ¥ oY FEIY 7 VIR
poy dEae AgARRAE 29 3-1% 2o 2LARC] Fhgdl we 2719
Ax), walel AFRE AsPLHoR FASACH, 144 U 279 AFFS A
Mreg Zrtele e Rt 2d4 o4 Y AFBY A 2
ogls ez dehdth 294 o4 4o ZF 4BVAY de Ae Wdol wmet
g ae wolzt A MM Utk 2UAFo] gl o

ZF o] Zylsle AL Z2FY £7]19 71 71387 BoE £719

b F7bel7] WROIUTHE 3-4). ¥H REF FuNFTH ¥Ud dFT U4
VALY, 19009 vlmstd Aol FpAgaAL MRy R Aoz e
"o olRe BERY A R A5 AR 2L A3 AU

7} ¥ Whittaker(1962)2] ¥ 110 9|t A& 4 ).

Auzel FugLBAZ LY de ¥ naisted HEd(Whittaker, 1975)90 )
sto] 249 Awd, 2oy @2 E 359 ok W T AA 299 4

-—

£%& 1,162~11474kg/ha2 A JGzte] & AojE BYen, T/R &L 1.5~282 1t

29c WY GF4 THYY AFHAVLEN AFUT, =VAUT, F Tl

EEsT YE BES FE3F 2187kg/ha, T/R & 24(2U Y, 1986)9% vlwstd

2 Ade HEHer B o 5 £5¥Y BEF vt FEFo] ¥ T/R

o] ¥ttt ol olft BEFY AS VYo HEBA duA FIFIFE &
4:

2ro] o} T/Ro] ¥t Whittaker(1962)2] ¥ 1ol o]ste] Md g 4=

i

M o
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Fig. 3-1. Relationship of mean collar diameter and
mean dry weight of the sample trees

in Camellia sinensis populations
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a9y 3-4. AT S7i9 B A3 43aA
Table 3-4. Correlation coefficients between root collar diameter and stems per

root-stock of Camellia sinensis

Mean stem Mean stem
. . No. of stems Stem area
diameter height
Root collar diameter 0794 0699 0.197™ 0.773"

ns

** significant at 1% level, ™ not significant at 5% level

22 713 F719 7iA, Yo FEFLS HF £, YT ZYAF, gx=%s =4
ooy 2YAAT Yxe FFAQY Fdoletn & F U TAEIHF {FoH
ol ABBAE BYHE 3-4). ol F ol FHo| FTIHgd wet BT VB LS
Z7tsh}, 22t A AFES BolA ¢v] WRelPdn ¥ F UATHE 3-3).

Z o]l& ulAg 194 4o EEFL 165~134lkg/haz M IYT & AolE EIA
o 184 9 AAE IF 9%, 37 29340 Sd-oinen 2ddEA, 2
cotE foAe ABAAESE BAT AA71BQ 1G4 AF AR EEFLE 537
B Ev)9 7HA, Heale Y EYPHA Trogx FoAHA FRUAE BYe=
N YE7t Folyd wat 1dA AR axe AEF FAUIL golAE RE A4
o ok g3 1698 9 AR FANE EY EX F T 84U dEx: #BF,
EE259 §oHA o ABVAAE BANE 3-7). oA} ofrE FYE F7F9
S FzP, ELGZP T 42H0 YnASLE a0 dig Ag A} garjad 9
&3 FAu7l ZrhsickE Whittakerst Marks(1975)9] 23dfl st A& 4 gl
o @, o] BEE ofA AUF Fax FFol FUEHA dom do A

2

[

oX

0

i)

717} ttads &3W 501984)e BunE nHY o 134 Yo dEF R SR T
Aule] zto)7t EF o] zo] mEeiFdn AR Fr Jou, & A FUW ADS
oz do ey 5S4 A AAY F(199N9 AEF A FEE o
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E 3-5. ok A Ao 23 A4 kg/ha)

Table 3-5. Biomass(kg/ha) of the Camellia sinensis populations

stems and

Current

Current

Old

Pop ) Root Total
branches twigs leaves leaves

1 2,730(60.2) 69(1.5) 479(10.6) 76(1.7) 1,176(26.0)  4,530(100%)
2 545(46.9) 24(2.1) 165(14.2) 13(L.1) 415(35.7) 1,162(100)
3 3,032(47.6) 117(1.8) 810(12.7) 23(0.4) 2,386(37.5)  6,368(100)
4 1,363(48.1) 53(1.9) 367(12.9) 9(0.3) 1,045(36.8)  2,837(100)
5 3,435(57.4) 96(1.6) 662(11.1) 152(2.5) 1,642(27.4)  5,987(100)
6 5,215(45.5) 194(1.7) 1,34111.7) 136(1.2) 4,588(39.9) 11,474(100)
7 627(46.4) 28(2.1) 196(14.5) 15(1.1) 486(35.9) 1,352(100)
8 2,230(44.5) 117(2.3) 810(16.1) 298(5.9) 1,564(31.2)  5,029(100)
9 3,909(55.6) 78(1.1) 539(7.7) 29(0.4) 2,473(35.2)  7,028(100)
10 1,397(57.9) 28(1.1) 191(7.9) 89(3.7) 711(29.4) 2,416(100)
11 912(51.8) 22(1.2) 175(9.9) 53(3.0) 602(34.1) 1,764(100)
12 5,951(61.4) 71(0.7) 689(7.1) 116(1.2) 2,873(29.6)  9,700(100)

# 3-6. oFAA Il A

2273 23483 FBBA

Table 3-6. Correlation coefficients between tree dimension and biomass of

Camellia sinensis populations

Biomass

Stem and  Current Current
. Old leaves  Root Total

branches twigs leaves
Mean age 0369’“ '0.083"s 0045ns ()0()4“S 0.209ns 0281“q
Mean root collar diameter 0.532™ 0.074™ 0.169™ -0.159™  0.460™ 0517
Root collar area 0579 0.893™ 0.880™ 0.301™  0.864™ 0.748"
Tree density 0.267™ 0835  0.780" 0534™ 0567  0.468"

" significant at 5% level, ** significant at 1% level, ™
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o) Zslst & zAle Yo} BE
o2 Jehgo
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3 FAvE 94 FYE polA ¥

oae F@etW obd AU vl TYARE £AF% FYHAY P FBBA
oy, REsF 44T SUHo|| WE 2YUUATH FEFo) £ P Y@
77 9E Aoz Ytk F olf U 1d4 U9 e TYudd, Ui

7ol ma @EFo) Frtele, EFSH F AP2UY, $EASY FoE @
3 423 TN BolAE Ao Uehdo M UNEAT AUT do) Yu
2

e 9% JAr v, U5, AA4EY, EF4E $U A ¢ & AU

T 3-7. okAal AalM EQEATY @, Ax FTARAFAY FuHA
Table 3-7. Correlation coefficients between soil characteristics and biomass distribution
ratio of current leaves and twigs to total biomass in the

Camellia sinensis populations

Biomass Soil characteristics
distribution Moisture Available Base
ratio pH Total-N CEC ]
factor P.0s saturation
Current leaves -0.642" 0.143™ -0.651° -0.360™ -0.481"™ 0.017™
Current twigs -0.641° 0.150™ -0.706" -0.399™ -0.442™ 0.136™

* significant at 5% level, ™ not significant at 5% level
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A4 & AR FUel sEHB2 SY=AL

Ald M

A sl AMst Y AU AAFE F2 AFolU ARPI A
Pgste AUPRREH FAE AFWE 4NN BIFE Rolth B, AUTE Z@
AN BEAS Yehlle] AAWAezE SAGATL B S ABoR Srhel A
22 ¢AZ Bastio} g,

AR AN Aot AgelA e Wol(F3, AW, Wal, 2w, ol
M34 $)7h S2ED A & S8 240 Zol EaHol ol $YPe 7Y

Aol gl AAolt AUFe Fey BHE F2 I FRE B Rol o]4H
oty srl(dE,Fe)e Ayl A W it EridE s YRAAA
T 4 9 HdH , ey XA 9, R B4 TR FFE EF
g o 7h ok

Aol EAE 7MY 8 |§F FEoIT FF SA4 UM 44, d+d FF
g st @A TE AL SEOAY, FAL FI B EAo] "ol FFd
dalde, 2 5S40 5% FFH FANA FAE AT 28] PRz
Atk FAE FF EA oM gF Y o] &L wiFyE 5 Uk AW Fo YEF
ol FRFe WS =4t F2 FF 40 ddd. 2, gAEdMe
isozymeT o] A FYPE ol4F FTERY TAHAX HEA ™ 7xE F
T g gk, RE $L 7] FAM FEIQ FFE 9-12722 EHAY. 2
gy aFAME ASDA g ¥olr}t Hojm U

dBoe 4FFo] §2H Aen z G B e AYFe FFEL AAT
AolA B, Bgsta vk 2eln MA ZAAjolA okl R AW AYFE 53 5o

l
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e FHAAL usn Yok
sUAAE F2ol4 BAY ol 2F AY AUTI o4 FHZ 4L o
2o} Rt of FAAMN 7ol ASHBA FAHA WolF o]2A o] Y nfe

54g DA & Hoz 42¥H. o5 k4T AUTE AANeE FYsin
sHAQes 8% Wano Zzuc 1Yn JFAM S48 EFIE
AGH £18 st 42 FF $40l ol gahol vt

A2d A+
L okdET £ 54
Fu ok e AZE FA0E2 U AY kYR WAHC & YA ¥

Y A% AAE oAsAY A4E ARG AARAD AFFe YR e FAoE

ANGZAN FFE AT 2HE EF Lol H4AH.

A Akg FAoz2 EXH QlE 2574 AP oA EHE AU A

UE 9ol 223 WAE AV 8Y, 98 Uo SHoz 9, 4%, 4YAF, &
W ANE, 7185 E 2ARAL, ANFS FFAYT
3 44%Y 4¥EH

FHEF 2970 AEy AUF 4L AEA A7 59l HHEd AA L, tannin,
caffeine, -8 otu] A, chlorophyll, BlE}Y! C &3S ZAsA AAAZFE vjAY
(Indophenol-blue)el wat FBE 665nmolA AHFsted (NH)SO.2 A ZstAch.
Tanning FA14F vl A wa FF%E 540nmolA A F3l Ethyl-qallate® & %3}
dt}. Caffeinee AOACH & F&3 o HPLCHS AH&3td UV detector(model
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5-UV)E ALg3t1 29, columne Finepak SIL Cig(4.6 %X 150nm)& AF&-3tth ©o] &
€& ethanol-H0(30:70, V/V)E, A %L 260nm, flow rate® 1.0m¢/min, 25 &
e EAsA FyoluxdF e vgFFHA we} 570nm  FF = (Milton
Roy  Spectronic 3000)9lA &8 1, Glutamic acid2 A 23t ch. chlorophyll%&
FR=2 SHs T vER Ce iy e 59 2 A o8 B4t

o>

A3 AFE% R 1

1L S kA a £ A4S A FF 73

YEAAM Yabukita® ¥R 24FF(E 4-DE& F332 W HFA kYA E
TEEo 46299 oA E FANAYG FAFLS A EAAA WYt FHEI B
28 A22 potoll o]t AY T Azt EA ALY o] &3 E AT

2. oAzt o] Fey 54 A

$-elvtel obAlA AdolAd FIF AT U FEA EHLS ®E 4-29% 2ok o
A3t GF YA Ao @t T Rolrt Agdl FAM AYHT e £H F
FA}, BFEF 3T, k&, BBA & gl 7.7~86em, GEFo] 3.0~36em =9 &Y
o #2Hn SAEAN)Y dUFE €A AT Je AT G0 22 ¢
Zol W& o] iR Eodth A3 AVEE AFE FEsld Bd A 71~90
] Aol ok AT AFL &M FHAIE HFET 84 AHelNU, 9. 1~110
el FEE AGe &F I¢E MR 13MAE HAAH 52%E AR 3
oo, 11.1~130cme] didel sigsEE NG 23 FAAE ¥R 444U

FEo AVEE ofAAE FRH BE et of4x g B4 FF 429
Fol &3t oA o FAC we} W & e *gER@” g5t Aok &
Atk FF £24F 9 dUFE 6~8/2 Euso] gloy B FAdAE FEHETS F

4
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® 4-1. 98 £3F A

Table 4-1. Origins of 25 Japanese green tea cultivars collected.

Sample Location and cultivar collected address and source
212101 Yabukita selected from seedlings of Shizuoka native species
25  Kanayamidori S6 x Yabukita
26  Okumusasi-1 Sayamamidori x Yamatomidori
27 Yamakai selected from natural seedlings of Yabukita
28  Hukumidori Yabukita x 23F1-107(Sayamamidori)
29 Okuyutaka-II Yutakamitori x F1 NN8(Tamamitori x S6)
30 Karabeni selected from seedlings of China species(Gohokusyou)
31 Hatumomizi Ai2 x NKa05
32 Kuritawase selected from Shizuoka native species
33  Benihikan Benikaoni x Cnl
34 Natumidon selected from seedlings of Shizuoka native species
35 Izumi selected from seedlings of Benihomare
36 Toyoka Sayamamitori X Yabukita
37 Benihomare selected from India seedlings
38 Yutakamidori selected from seedlings of Asatuyu
39 Indo(131) selected from seedlings of India hybrids
40  Benihuzi Benihomare x C19
4] Ooiwase Yaeho x Yabukita
42  Tamamidori selected from seedlings of Uji species
43 Kurasawa selected from natural seedlings of Yabukita
44 Yamatomidori selected from seedlings of Nara native species
45 Asagini selected from seedlings of Kyotohu native species
46 Sayamakaon selected from natural seedlings of Yabukita
47 Asatuyu selected from seedlings of Uji species
48 Yaeho selected from Yaeho-machi of Sizuoka native species

*Al: native species from Assam region in India, Nka' collected from Japanese species of
Kakosima prefecture, C: introduced from china. S: strain.
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Table 4-2. Leaf characteristics of wild tea plants in 25 populations.

Leaf leaf Leaf width Lateral Crenate L(iaf Fresh
ea

leaf

Locations length width length Vein no. number area weight
(cm (cm) % (cnf)
Nagan 10.2 40 39 il 27 2715 43
Seunamsa 100 42 42 14 22 215 36
Hyangrimsa 88 38 43 15 28 240 43
Songgwangsa 7.7 3.0 39 13 28 164 31
Muwisa 118 47 40 17 31 340 54
Baegryeonsa 11.1 4.7 42 17 40 295 46
Dasanchodang 103 4.1 40 17 35 26.0 43
geumgogsa 97 35 36 17 34 22.8 44
Yongsan Bangchon 125 49 39 17 28 33.0 58
Yongsan Chadeung 8.7 33 38 17 38 19.0 42
Borimsa 82 3.0 37 13 27 174 28
Bong Hwang Gagdong 106 39 37 17 34 245 40
Unheungsa 9.3 35 38 13 21 22.1 47
Bulhoesa 8.1 35 43 15 28 21.0 41
Beolgyo Weondeung 97 37 38 10 34 30.8 56
Daeweonsa 8.1 3.6 44 17 25 16.1 40
Bulamsa 10.3 39 38 14 32 26.8 47
Ssangbong 8.6 36 42 15 34 20.8 43
Geumseong Nocheondong 116 45 39 17 35 33.1 51
Geumseong Binaedong 109 4.1 38 16 35 27.1 44
Baegyangsa 104 4.0 39 15 31 25.3 38
Bulgabsa 8.1 32 35 16 35 176 36
Bubcheonsa 91 43 47 16 37 223 42
Weolya eunam 10.3 43 42 16 32 29.0 49
Daeheungsa 8.0 3.3 41 13 29 16.4 39
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dAE 3 F F¥FE 10~17702 B2 g9E 7HA 2 Je Ao YgRg.

Z AAFE 27~40002 AAF7E A 2AYS AX Zol7t 23 BFH)
Z2Aow AXF7t B AUL AX Zolzt 1 HAE Fof YAHJUY. opz|
o Mg APFU0YF)S ZAIE 23 FF BYAIL 8goz /AR M3, &H §
FAb7) 3lge 2 sisig oy 7|EA G 40g olFe g dia glo] kAT AHF A
ol AA ¥pdt.

3 £UEY QRPN

Felvet okl 297H4e HEE ZAE ZH E 4-30)M Hevieh Zol 54

83 REae ddTRL 125~183%9 HANon, FHTF Yopd £429 I3
T WE g Hopy] okAx}sF 127~125%2 MR AHdxn, T J&A ofAlEo] 183%

23
2 M = ol gd ¥Fo]l FEF HY FAsto]l M3, 23 @ sto)

el Fulsb BoiAm2(sh)ll, 198]), ©d @ o] AL AFL Mdidte Aol nEA
&t

eyt ofdite] JHElY ¥ S T 283%°IY BIT VIS ¥&E, AFA
AR 58, 7ol stAAF ok F o] 22%2 JHY w3 Al 54 abeichd,
22 ZLAAAM ot ol ZAFHES T £ o g siud B FF

el 233~475%A7F Atie ER(KA, 1988)¢t vlms] & of feue}l ofAate v
2 7Y FFol He Fo2 FAHHD B 1WA chgolA 241~302%E
EN(#HE 1978)% fAFE Z %S JdElda i

Hgtel CE ofdatBTh AuixiolA o] ghony F4 HYW 48, 937
Brg Aok, FelA AT 2HAL FYT LS ¥4E, AR =YW HAAL
2+A4ak7F 200mg/100gel stz b AQm, &HA FLdE FHa] o Fol
269.5mg/100g2 713 Edted dAZ FAdd okl=z Qe A7t vER C/h g3
YT 2Pt A okF S e Aol ol AFtd vle C ol
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the Baek dxlate APl AT EM, 1977).

Folul x4t Ao ZaASE W dEog X9 ofvlxil o] B w©d I
gol B2 %<& A7t M £ 9 ddn @vh FolulxAx b At vlE) A u)
2p7h gaFol motow ofAF otulidl dFo] shA} £E ANFL BAT FUW did
Al A FAE FAE, 3tEE BAALEA 2240mg/100g ol o2 o] 9] ofFE
2 FH9 =xE2 A4S o ¥4 AAG. ol AAE 4l(1984)9 Rz
ojn] XA =iate] gl &3t I vlEFTHR, 1991).

AEL B2 539 £2 € 99 =9 2HE A/ ded(AF =, 1996)
b FT o T-NE&F HFE 429%2 obdxtuch Aujxie] kol Euoh. ol A
atol A NAlH Fo]l @& 7tsol® Tori $(1950)0] B xd EZ2 483730 wed
o7k dobE Hueh Aol e RE HUdh

Bl A3
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p
r
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&

Table 4-3. Contents of tannin, caffeine, Vitamin C, chlorophyll and total amino

acid in tea leaves.

Components
Locations Tannin  Caffeine Vit C Chlorophyli(mg/100g) Am.1cr;o
o o aci
(96) (%) (mg/100g) a b Total (mg/100g)

Daewonsa 143 2173 240.5 184.7 61.3 246.0 2490
Ssangbongsa 15.3 2.45 2585 1853 639 249.2 2405
Baekryonsa 16.7 261 1959 183.3 654 2487 2245
Daehungsa 15.7 251 241.3 168.6 58.1 226.7 2106
Shongkwangsa 14.0 2.25 185.6 200.0 74.1 2741 1888
Shunamsa 156 2.62 204.7 1779 61.4 239.3 2244
Changchong-n 13.1 287 269.5 181.2 62.5 243.7 2424
Dasa-ri 13.0 256 246.4 201.4 69.4 270.8 2301
Udu-ni 12.8 2.23 240.4 166.0 573 2233 2026
Yanggak-ri 13.1 2.21 182.3 179.1 61.7 2408 2018
Baekyangsa 147 243 2539 177.3 61.2 2385 2348
Oshanni 144 2.81 1679 1886 67.4 256.0 2321
Kaktong-ri 15.1 2.24 2187 1579 545 212.4 2199
Bulhoisa 16.4 2.32 197.1 2474 85.3 3327 1960
Oaun-ri 14.8 2.49 214.9 1970 67.9 2649 2000
Yongam-ri 12.7 2.33 2116 205.3 70.8 276.1 2106
Chonma-ri 125 2.79 185.8 1776 60.9 2375 1914
Teansa 145 2.43 213.2 151.9 524 204.3 2065
Hwaomsa 155 2.23 2195 198.6 736 272.2 2263
Chonunsa 183 252 2305 184.6 65.9 250.6 2265
Naejangsa 16.1 2.56 221.1 1849 66.1 251.0 2217
Gumshansa 136 2.65 225.2 1829 63.1 246.0 2302
Unhyoisa 139 2.31 189.7 148.8 51.3 200.1 2283
Banchon 150 2.50 200.3 1483 49.4 197.7 2173
Tongdosa 141 2.38 204.8 1439 48.0 1919 2207
Ssanggyesa 13.0 2.64 263.7 183.4 61.1 2445 2420
Boriam 136 2.69 2472 1885 67.3 255.8 2407
Shamae Jangwon 13.3 311 2915 1405 46.9 187.4 2329
14.8 2.94 271.8 181.5 60.1 2416 2500
Mean 145 2.53 224.3 180.0 62.0 242.0 2222

R 125~ 221~ 1679~ 1405~ 469~ 1874~ 1888~
anee 183 3.11 2718 2474 853 3327 2500
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AN 5 & gr= ofdAtet E XFE 2o

AAE A A

22EFY SF ol FFE AAAFAA A Fod dF9 shtort
AMAEALE FFA wel o2 Qo] e, FF @& ste] zole oI A
TgEF o, T2 AdAI 4EFF v ¥t AAdd. sAHEF 9%
& otplxite] #eEn £5told HE st gdA R g8 #eHE AR U
2tk AFEFl e e g Aold #FIME o kA Bzt I (Anan |
1991. Goto. 1994, Ikeda, 1993). F& ol A E &ZFe] Aol7t AAH HAE FF
& ojniaAb §teto] B v o] Honl FR FF S olulixil ko] Hm
d gato] @& Aol Bmse] glti(Horie, 1993. Ikeda, 1993). 22} ole{g B
= YR ZaAFFoIY AT BY AAY FAEFEFT 7t g Lot
2ol P EF, @%a°}uli’&% =abe] ot e BACE Ae o2 dHA
A2, dHotdely ot frlda e KA oipjwate FHo A IS vlAH
74A T Aol vk welM Afejolrlit ¥ FATNY BARVD ozt A
9] obnl 2t gyt FAI] VAE HEFA o R Fael] T =
o ZgHe P& Yvtn AzZHARAL 3@ Ae B vlgAel FEE o]
B3 Arx ges] Ay Uk =2 2 AAE AL e AF: AviEHT
Ak, zelle el skal isA, & P, ¥oAE, FULEE HAEF, A
s JAET 29dAE, FPHEFN F o A YA Ee] RuHT YAT o
B Ro] ste| o] B Hojti(lkegaya. 1990, Saijo, 1980). L&A 3ake] g &l
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Bl e 2ol Hollth olge] BAXE 2 Ao %3 steyiel AeE
D5 UAY, = FEY 59 ARE AFHoZ Dol EAsx gew ¢u
=g 3} 99 ¥, AAY A7), FFT Sol @ B4 Ee AolE wugel A
W ols dHolHE AEY ER FWHoE AFSHE AL oYtk @ 2y
aulRe 7%, a7 WHFolM Aol nFs, st AWPo) w Eo] B
ABAQ wolHst WashA AUt

s Aol EF57t JoiUN ¥ Agolnz $HHoz A h4UTY of
84, UMY $L4L VoS Fod YUY 1 YR FF A 4P YY
2% 8o deel 5% 92 59 S4FZF "Meiryoku(Yanase, 1986)" ol 2}o] 2
28 st 349 AF He4el BAY Agel MEol ol gsnx, Aol R

FEQD Afreotrixat, 7HHIZ, WlERIF, Felde S & vwsdo

1L 448

S A2 FAIG L thEAL F3FA AGAL #FAE BE(RA 71s) 59
Sxold, vl MEZ FAE 2 HAAFFL 1986 6¥Yl AT Y 3BIE 5E2H
"Meiryoku”°]t}. "Meiryoku”9] A G A7) “Yabukita”® vlxstn, F4A= A Y,
TAFE 4T BE FAFY, 53] @AY L &t FF tdFHY FFojvh

AlEe 1996d 59 & 1WA 14 29E€ AMH3A microHE o] &3t BT

9 100mg€ 100ml tlAaZetAFe Y 70mle] #2228 H1e I, 80°C &2

FE2UAAM 308 BA], e FEAY ImlE H7hsld 100mI2 & Ed. AlRe
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No2o A2 o33k ¥ 45um membrane filter2 & FHA|H HPLCY EAM o) o] L3N
. Develosil ODS-HG-%{4.6x150mm) columng ol&3gew, HF3Z71(Ex
340nm, Em 450mn)& A &3ty o,

3. Catechin®] =7

+2 250mgs 25mle] wlAZetAHe] W3 80% methanolZ A YA 3t w3t
At ded No22 o3t Q9 3mle YAFE7I2 553 F, 20% acetonitoyl
3mlE F7teted ket 0.22um membrane filter2 A FF YL Ho) o3 %
HPLCEZ4 o] &3ttt TSKgel ODS-80Ts(4.6x250mm) columng ©}&3st\¥ 3, =}
A4 4AE7)1(UV 280mn)E HE3tdt

4 %L 23

% 500mge 25ml vlaZetxzd Y1 20mlel B2 H7ME ¥ 100°C &2
FERUIAM 1583 Wi, Wztsta 25miz ¥k A& Nol29dzz oxdd %,
0.22um membrane filter2 o I Al A HPLC¥ 4o o] &t}
YMC-Pack-PA3(4.6x250mm) columng ol§3&eni, AxZHA RI 16x10°
RIU/FSE ZH&3tA .

5 HERIFY &F

22 25gS 25m] WlaXetA30 ¥u BHT 100mg/LE E 3= hexano & A Y
582 Z4drEtn Nosd (A2 A743tgt. 99 10mlE Sep Pak Plus minicolumnell
T HAA 5% isoprophylalchol/hexan 5ml& &2 %9 15mlg ¥z o829 35mi
S A%E ANFBA ¥ F, 5% isoprophylalchol/hexan &4-& ¥ o] HAE 5mIZ
8te] HPLCH Ao 2 3ttt Asahipak ODP-50(4.6x150mm) columng o] &34 00,
A HE71(UV 259nm)2 &8t
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A3E 723 2 un#

AT FFE 2 AYIGY Z ooy BM AxE ®E 5-194 JEhWd
Asparaginic acid %2 0.096-0.220%2 HA2 MUrle wHea zdo) MeiWOkui
ot Bt Glutamic acid &3 AYgAL Ido] 713 gkon, I thgo] ¥ia 3
o]t Asparagine ¥ ZE Meiryoku 2t 25 Fdo] @gton =3 We A
&2 oF 358 BdT Serine BF= B dol R ERed, urja Jd
e 24 AolE Bt Glutamine ¥ Wda Ido] 0.146%= 7%

%32, meiryokuZt 0.028%=2 ot 528 2 9ttl Aruginine %2 0.013-0.266% ¥
2 Mg Ado] Meiryoku 2ok o 21W] Eol s BE dRHE BRI
Threonine & %< &3 of4 Bl MeiryokuZt 453 ¥t3, $3AF g v
st oF 62u) Etoh el F Akl 7HA} F¥EE Theanin FFL A LAHL.220%)>
8 28] (1.085%6) >Meiryoku(0.943%6)> ¥ ¥ A}H0.335%) > % 33 AH0.314%)> th & A1(0.238%)
colden, H onmxit #FF MY BES HEE uetwo 2%rel  Alanine,
Methionine, Phenylalanine, Leucine® %2 ® %2l I, Tyrosine FHS tEAl 3
©, Valine &#& At I, Lysine &3S WA Jdo] 743 w4 Jetdd,

7}¥ Flavanol® &% Z#E ¥ 5-20 Jetdoh a dx Ao e 6% <9 catechin
7 caffeineo] #F=o dov, (+)-Gallocatechin ¥ (+)-Catechin& EE ATl A
AEY £ AAduk. ®=§, (-)-Epigallocatechin  3-O-(3 ° -O-methyl) gallate:=
Meiryoku ¥ ©&Al IddAMes HEY F flled, (—)-Epicatechin 3-0-(3°
-O-methyl) gallate Meiryokuol ¢t H& A &l (-)-Epigallocatechin & #F &
meiryokuZb & 55mg/gl 2 7+ Edor, thEAl 2 Hge] IAG-E meiryokud 1/3
AE2 ¥e& #§Fol HE Utk (—)-Epicatechin FF ¥l IAdo] 713 2z
(& 7.7 mg/g), AL Aol 7+ ¥ skoh (—)-Epigallocatechin 3-O-gallate &3
2 51.8-100.1 mg/g HANAM HEHUL, 639 catechinFFoNM 7t ol HE

rir

Hr o
ol
3
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E 5-1. 42 “Meiryoku” 9t st= ofAFxte] f&] ofrjxdl g3 vl
Table 5-1. Free amino acid contents of Japnanese "Meiryoku” and Korean

wild tea plants.

Free

amino Meiryoku Dasolsa Songgwangsa Seonamsa Baekyangsa Beomwangri
acids (%)

Asp 0.138  0.123 0.096 0.175 0.113 0.220
Glu 0206  0.230 0.157 0.326 0.158 0.293
Asn 0013  0.028 0.014 - 0.023 0.023 0.046
Ser 0035  0.037 0.028 0.038 0.039 0.076
Gla 0.028  0.050 0.039 0.102 0.034 0.146
Arg 0013 0123 0.154 0.266 0.120 0.164
Thr 0613 0.014 9957 0.019 0.015 0.036
Thea 0943  0.238 0.314 1.220 0.335 1.085
Ala 0.011 0.013 0.013 0.019 0.013 0.024
Tyr 136° 0019 995~ 0.018 0.012 6.637°
Met 1097 369 33377 472 5927 0.013
Val 4697  463° 3947 5387 3587 5.367°
Phe 3637 5877 6.65 * 6.897° 6.087° 8957
Ile 5307 9307 9.23% 1617 9.46™ 1977
Leu 2757 3327 2.447 4.037 3267 0012
Lys 0.133 343° 3147 4507 0.028 0.137
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Had 53 RE X dL MeiryokubB th 2A HEHAd. Meiryoku ¥ td
AL AdelM FE A & (-)-Epigallocatechin 3-0-(3 " -O-methyl) gallate 32
Hetel Ado]l & 66 mg/ge =M 7 2ottt (—)-Epicatechin 3-O-gallate %2
20.7-378 mg/g HHAAM HdE2HU R, @IJdE Y Meiryoku?t ¥4 HESHJD. &
= A& FolA (—)-Epicatechin 3-0-(3 " -O-methyl) gallate?] 33 tiEa}l 3 do]
7hE @ten, WAl FJdol st A FEHUG. Caffeine §3F-& MeiryokuZ}t 74
T EX(F 256 mg/g) FFA FLo] R @A HEHUD 1 £F € 5 A
Nl A flavanolfF el BT HE FFL (- )-Epigallocatechin 3-O-gallate(73.8
mg/g) > (—)-Epigallocatechin{29.0 mg/g) > {(-)-Epicatechin 3-O-gallate(28.7
mg/g) > Caffeine(17.8 mg/g) > (~)-Epicatechin(10.9 mg/g) > (—)-Epigallocatechin
3-0-(3 " -O-methyl) gallate(6.2 mg/g) > (—)-Epicatechin 3-0-(3’ -O-methyl)
gallate(2.7 mg/g) > (+)-Gallocatechin(0 mg/g) = (+)-Catechin(0 mg/g)s°l At}
A flavanolfroll lolA FF % AUz HE BE $F L Meiryoku(23.58 mg/g) >
WFAH22.06 mg/g) > ¥HE(1972 mg/g) > AFAHI690 mg/g) > TEAH1534
mg/g) > $BAHIS13 mg/g)e e, W AFAGL AL flavanolF o] o] 83
HE 538 58 G ezNg oj& 40 & Hog ALHAUG

4% Fadd S 24 ZH(E 4), 912 FY Sucrose FFE thEAH3.860%),
FBAH3.889%) R AUAAH3963%) Adol %, B4y JG(1826%)°] 7 Bt
on, g 3% #dgEn oF AEHUG. TFFHU Glucose ¥ Fructosed] &3
< Miryokust #WgAL Fde]l wRow, ¥gel Jdeol JMF @t ey
Arabinolnositol®] ##& tiEAlel MAAL Jdol & A dedd 439 #g

Bol AolM FF R ALV HE HEFFS AGAHL56%) > GEAHLE0%) > F
FAH1.45%) > Meiryoku(1.34%) > W FAH1.29%) > BI08IR)TL2 ERod,
AMEY R e 550 =t FFEs A8 Aor 28 Ao AW € IWME
f)dz BMsx] god tdvtn 4ZE A
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E 5-2. &a “Meiryoku”9t 3 oA ate) 7l siud & F vl
Table 5-2. Catechin and caffeine contents of Japnanese “Meiryoku” and Korean

wild tea plants.

Flav/an)o]s Meiryoku  Dasolsa Songgwangsa Seonamsa Baekyangsa Beomwangri
mg/g

+GC 0 0 0 0 0 0

EGC 54.839683 19.139088  23.523898 27494748  29.216028 19.661071
+C 0 0 0 0 0 0

Caffeine 25559485 14.143482  11.953724 16.278933  19.856069 19.014156
EC 10.954644 10432709  12.173250 10.057420  14.305603 7.6962173
EGCg 100.14164 61.305766  51.783094 60.982527  81.136122 87.724092
EGC 0 0 8.4510711 10543826  11.413106 6.5839802
ECG 20749177 31.835116  25.090046 23.895503  37.810394 32.661583
EC 0 1.1830380  3.1611017 2.8615207 47630105 4.1328473

+GC:  (+)-Gallocatechin, EGC: (—)-Epigallocatechin, +C: (+)-Catechin, EC:
(—)-Epicatechin, EGCg: (—)-Epigallocatechin 3-O-gallate, EGC(3 " OMg):
(—)-Epigallocatechin 3-O-(3 " -O-methyl) gallate, ECG: (—)-Epicatechin 3-O-gallate,
EC(3 " OMg): (—)-Epicatechin 3-O-(3 * ~O-methyl) gallate

# 5-3. dEa “Meiryoku"$t &= ofate] {2 &F vln

Table 5-3. Free sugar contents of Japnanese “Meiryoku” and Korean wild tea

plants.
SSE‘; rs(%) Meiryoku Dasolsa Songgwangsa Seonamsa Baekyangsa Beomwangri
Sucrose 2.792 3.860 3.889 3.963 2.894 1.826
Glucose 0.515 0.187 0.104 0.151 0.243 0.098
Fructose 0.742 0.516 0.437 0.683 0.788 0.332
Arabinolnositol  1.306 1.449 1.387 1.457 1.243 1.003
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#9493 Vitamin C Ascobic acid ¥ Tocoperol(Vitamin E)& o] 24 HAAE §
40 GelQth. Ascobic acid ¥ Tocoperoldt# &3 Mgl e tdEAl Ado] Ege

o, wiekal o] 7 2 3 EF L A Yo UM Ascobic acid(H T

5_
2.95 mg/g)< Tocoperol(0.15 mg/g)d &Lt oF 208 =4 HAEHUA

E 5-4. YA “Meiryoku”$} 3 ofxte] uletwl C 3 v

Table 5-4. Vitamin contents of Japnanese “Meiryoku” and Korean wild tea plants.

Vitamins Meiryoku Dasolsa Songgwangsa

Seonamsa Baekyangsa Beomwangn
(mg/g)

Ascobic acid 26511594 3.2279108 2.6890182 3.0513143  2.4504439 3.6423586

Tocoperol 0.1356489 0.1547895 0.1322657 0.1534529  0.1222487 0.1761874
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Xl 6 A RAPD markerE O]

2

B3 Ot
| 53

{0

=
o
A= XSS

A1Ad A oA

Feuetdle Hao] FF0] FEH A gon, FFAYS AP ARE T
gtoh AR E A AMESEAEE Al don BEdyfdAtd st AMojHn
At Aoz defA Yol Wi FHH dgHel A Aoz Addd, £ A4
Aol SH 242 ExsEA g4 olgted WA S & Holth, ey FrtdlAMe
Tdg 27t BEHolojof &t A3 F2] A|AoRt &7 wEel] dwHoz A5
od o3 F4, L5t

olglgt Aol SeElvtet FE AWl okAiste AT FHAH wEE PEHI
getste] AA FF 5AH 5 SFTAG ol &5 FHA markerg B3tz
g, deld A Fo AFH FFFANCEE BEEEI HHE WYY £
o} (Wrigley, 1987).

B2} markerdl 9% FFTFAHLE HZ 208 YA Jow, 1 F delF,
isozyme®4 & tomato, potato, rice, maize, celery ¥ brassica TNA EIHUGY
(Tanksely, 1983). cleldt 71€9 Fd @AF L AAR £ FIBAZ AL £33
o] B3 8% markers ¢ Fold @Az UM AT T TE FREA &2
Aol

Restriction fragment length polymorphism(RFLP) 2 Random ampilified
polymorphic DNA(RAPD)E Bt ©f A #3} polymorphisme HE&¥ £ A+ 71<0l
sht, RFLPE =¥ 33 vl &o] §ol =& ©3o] Urh YdH22 Wiliams ¥
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(1990)0ll 9jstd td RAPD 7l&S A&3t1, Hlfo] HASE oidzt HL& 9
DNAZ Ado] 7158 Aol Ath(Welsh, 1990). RAPD marker o & FFFHL
wheat(Devos, 1992), brassica(Demeke, 1992), celery(Yang, 1993), SolAl B2 Ac}.

o] 4dolME RAPD markerdl 93t &3 offx R A& XxAFFY 5olF
ARE A, olET FAVAE st

$elutet AAUT 2357 Y =AEF 532 FANAHE 6-1, 2. Fu o
ARE AZFUA AAsGon, YV FFL YL TP ok, AYNFF(IZze

d

z 2 AA
Augel 449 A2AZRH oY 422L Hosld Fud gug 29 ¥
e zAg e zztoz AT ¥ AM P22 WAAA masd Soh o 1g9
Gz} He Fo AMNPLE Aol 2 F UMY £To| Y WA shy P
DNAS| %% 74-& Dellapirta (1983)9) % & W¥she] Algahgich

3. DNA &%

Williams(1990)5 2] =& <zt W& slo] 10-mer® primer(Operon Technologies,
US.A) 2 12-mer® primer(Takara, Japan) 207§& PCRu}'gol A}&3 ) uvg =
A& 25ng9 template DNA, 2uM$9 primer, 2t 150uM$2] dNTP, 2mM<el MgCly
10mM®] Tris-HCl(pH 8.0), 50mM< KCl, 0.001%9 gelatin, 0.5U% Tag DNA
polymerase® X & 3t= 25uld] wEEAoA AA st FFL 94T, 28, 94T, 30%,
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® 6-1. RAPD 24l o]8¥ I 23 okAFH 25 & 3

Table 6-1. Origins of 23 Korean wild tea plants and 25 Japanese green tea
cultivars used in this study

S:Ir:ple Location and cultivar Collected address and source
1 Baegyangsa (K) Jeallanam-do, Jangseong-gun, Bugha-myen, Yagsu-n
2 Cheoneunsa (K} Jeallanam~do, Gure-gun, Gwangig-myen, Banggwang-1i
3 Boseongchasi-1 (K) Jeallanam-do, Boseong-up Youngmun-ri
4 Songgwangsa (K) Jeallanam~-do, Seungju-gun, Songgwang-myen, Sinpyeong-ri
5 Bulgabsa (K} Jeallanam-do, Yeonggwang-gun, Bulgab-myen, Moag-ri
6 Seonunsa (K) Jeallabuk~do, Gochang-gun, Asan-myen, Sangin-ri
7 Hwaeomsa (K) Jeallanam-do, Gure-gun, Masang-myen, Hwangjeon-ri
8 Geumsansa (K) Jeallanbuk-do, Gimge-gun, Geumsan-myen, Geumsan-ri
9 Daeheungsa (K) Jeallanam-do, Heanam-gun, Samsan-myen, Gurim-ri
10 Borimsa (K) Jeallabuk-do, Jangheunggun, Yuchi~myen, Bongdeog-1i
11 Cheongsimmureung (K) Jeallanam~-do, Boseong-up Youngmun-ri
12 Boseongchasi-II (K) Jeallanam~do, Boseong-up Youngmun-ri
13 Sanjangsikpum (K) Jeallnam-do, Boseong-gun Hoicheon-myen Hoiryeng-n
14 Gwangyangdaab (K} Jeallanam~do, Gwangvang-gun, Baab-myen, Gosa-n
15 Dongyangdaweon (K) Jeallanam-do, Boseong-gun, Boseong-up, Bongsan-ri
16 Seonamsa (K) Jeallanam~-do, Suncheon-si, Ssangam-myen, Jughak-n
17 Daeweonsa (K) Jeallanam~-do, Boseong-gun, Mundeog-myen, Jugsan-n
18 Ssanggyesa (K) Gyeongsangnam-do, Hadong-gun, Hwagae-myen, Unsu-ni
19 Ggoddongsan (K) Jeallanam-do, Boseong-gun, Hoecheon-myen, Yeonggweon-ri
20 Mannyeonsa (K) Jeallanam~-do, Hwasun-gun, Hwasun-up, Donggu-n
21 Jeungsimsa (K) Jeallanam-do, Gwangju-si, Dong-gu, Ullim-dong
22 Hyangrimsa (K) Jeallanam-do, Suncheon-si, Seoghyeon-dong
23 Geumgogsa (K) Jeallanam~-do, Gangiin-gun Gundong-myen Geumgog-ri
24 Yabukita () selected from seedlings of Shizuoka native species
25 Kanayamidori (J) S6 x Yabukita
26 Okumusasi-1 (]} Sayamamidori x Yamatomidori
27 Yamakai (J) selected from natural seedlings of Yabukita
28 Hukumidori (J) Yabukita x 23F1-107(Sayamamidori)
29 Okuyutaka-1I (J} Yutakamitori x F1 NN8(Tamamitori x S6)
30 Karabeni (J) selected from seedlings of China species{(Gohokusyou)
31 Hatumomizi (J) Ai2 x NKa0b
32 Kuritawase (J) selected from Shizuoka native species
33 Benihikari () Benikaori x Cnl
34 Natumidori (J) selected from seedlings of Shizuoka native species
35 Tzumi () selected from seedlings of Benihomare
36 Toyoka (J) Sayamamitori x Yabukita
37 Benihomare (J) selected from India seedlings
38 Yutakamidoni (J) selected from seedlings of Asatuyu
39 Indo{131) () selected from seedlings of India hybrids
40 Benihuzi (J) Benihomare x C19
41 Qoiwase (]} Yaeho x Yabukita
42 Tamamidori {J) selected from seedlings of Ujl species
43 Kurasawa (]) selected from natural seedlings of Yabukita
44 Yamatomidori (J) selected from seedlings of Nara native species
45 Asagiri () selected from seedlings of Kyotchu native species
46 Sayamakaon (J) selected from natural seedlings of Yabukita
47 Asatuyu () selected from seedlings of Uji species
48 Yaeho (I} selected from Yaeho-machi of Sizuoka pative species

*Al: native species from Assam region in India, Nka'collected from Japanese species of Kakosima
prefecture, C! introduced from china. S strain. (K):Korean individual plants, (J): Japanese cultivar.
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36°C. 30%, 72°C, 2®olA 23], 947, 20&%, 36T, 15%, 45T, 15%, 72C, 1&¥ 30x°]
A} 203); 94°C, 20%, 36°C, 15%, 45T, 15%, 72T, 2¥°|4 193]; 72C, 10& 24
o] AEL 15% agarose geldl M719F3 F (4V/cm), ethidium bromide(0.5g/ml)
2 gM F, Uvstel M #of st h(Hoefer Co. US.A)).

4. Data &4

Primer Avtoz23e 2 a9z Mug 2029 random primer(E 6-2)dA SZ€
% 70702 band& &(+), F(-)& E 7|3t binary data matrixdl YB3} A}. cluster
2 AMe UPGMA (unweighted pair group method for arithmetic averages)& ©]& 3%
oo, ETZ7te]l AEX ¥ parwise difference® AlArsl7] A3t SwoffordAHY

PAUP(Phylogenetic Analysis Using Parsimony, version 2.4) program$ ©]-83} % th.

A3E 72 L nF

1. Zell QoM HHe FEFx

A 29 template DNA, Tag DNA polymerase, Mg’ ¥ %% annealing 258 72
A3t7] YA F 812 S denaturing 94T, annealing 36'C ®£& 45, extension 7
2C (014 458 A)ollA FastATt ZE AYL 3uEHPen 75§ DNAFTEC
gdae Wx BT E HA5 FPslAdt. DNAYOl 50ng/25uld W+ 100nM S primer
oA t+& band patterng YEIUHAT. Bngduls odd HYH-S ety en 100ng
du= HEo0]&AQ band %+ smear ¥ band patternd YEIWIATH (A). Tag DNA
ploymerase® % %7} Z7}&ol wal bands7t St en, AR og v Eo| A
bandZ ZHEHUT o AdeME 025U 05U/BulelA 7+ st &A@
band pattern® WEUAT MgClLe A% #F Fx7 1.5mM, 20mM* 25mM=
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E 6-2. AYF DNA $ZFo] o]& % random primer
Table 6-2. Nucleotide sequences of random primers OPB kit(Operon), TAA and

TAC kits(Takara) for amplification of genomic DNA in tea plants

GC
Primer symbol Nucleotide sequence C‘Z‘;;;mt No. Z;pfir;egdments Source
A 5 -GTTTCGCTCC-3’ 60 11 OPB-01
B 5'-TGCGCCCTTC-3' 70 14 03
C 5'-TGCTCTGCCC-3’ 70 10 06
D 5 -GGTGACGCAG-3' 70 9 07
E 5 -GTCCACACGG-3' 70 15 08
F 5 -CTGCTGGGAC-3' 70 11 10
G 5-GTAGACCCGT-3' 60 8 11
H 5'-CCTTGACGCA-~3' 60 7 12
I 5 -GGAGGGTGTT-3’ 60 9 15
J 5 -GCCTGCCTCACG-3 75 10 TAA2-02
K 5-ACTGACCTAGTT-3" 42 16 03
L 5 -AGAATTGGACGA-3" 42 16 01
M 5-CTCCTGCTGTTG-3' 58 11 04
N 5'-CTCAGCGATACG-3" 58 10 05
0 5 -ATCGCGGAATAT-3" 42 12 07
P 5'-GACCTGCGATCT-3" 58 9 10
Q 5-AAGGCGCGAACG-3" 67 15 11
R 5 -TTGCCGGGACCA-3' 67 5 12
S 5 -AGGGCTCTAGGC-3" 67 8 TAC4-62
T 5 -GAGGAGAAACGG-3" 58 8 TACI-04
Total 212
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A 23 I3 20mMoll A7t EolH A band patterng ¥2 F AR08 15mMei
A& d150]4Ql band patterng YEIUUHB). Annealing €57 36CY de o
%t band pattemg YElH Ao, 45CAHME & o2 I3 band pattemS YE}
Wdch 713 £ ZAMNE annealing 36T, 15 cycles® 45C, 25 cyclesd o et
123

2. RAPD t¥4 % 5°l3<Q marker 3

o] Aol Al£3% primers OPB kit(12 primer), TAA kit(12 primers), TAC]
kit(12 primers)®} TAC4 kit(12 primers)% S Zo] Zd 2000 & ME3lg o o] Fo
£ 10mer7t 970, 12mer7t 1178 T &S] AATh 2070 primer2 ¥ F 212719
band€ Z&3A2m(2d 6-1, E 6-3), & primer? band+E WA 7H A
2 R primer RY o 57, 7FY B2 AL primer K, LY o 1671929, primer 1
Mg B 106709 bandZt EHUY. FTEHE B A7]= < 250bp(primer D, I,
K, M)ell 4 3000bp(primer J)olRt. FFHE dH 71 GCHFS vlad B3, o
AdAME AolE E F Y.

20702 primerE o] &3 & ofd ATt B Au FFS HolH YU marker
g BA3AL o] F A& No. 5, 6, 10, 20, 282 5olAQ marker’t HEHA ¥R
oy, Urxl AlEELS 501X marker2A TEo| Zbsstdd. F 212789 band%F
&3 makert 18.9%(40fragments)elAtt. 3], Al& No. 15(Dongyang daweon)$}
No. 43(Kurosawa)2 11709] Eo01A <l marker’t &S Ach. 514 A marker A-a®
g5 7RAY AlE® No. 1, 4, 129 48 FFA No. 34dM HE&HJG 224 Q-a
markere 42 E%< A8 No. 31, 32, 40, 432} $F 7§4 No. 1590M 7 AEHUTH

ol AT £ u 42 A} FFTA 3 MAZAE FHH dyo] E RAe=
Azt primer Lo A% 12709 E9]3<Q] bandE HEY & AA2Y, primer F
o] A%+ 5olAHQ band7t AEHA FUHE 6-3).
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Y 6-1. RAPD #4& 918 a5 DNAS2 agarose #7199 % band pattern{A-H primer)
Fig. 6-1. Agarose gel of RAPD-amplified C sinensis DNA(A~-H primer)
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1% 6-1. RAPD 242 93 T DNAY agarose X719 % band pattern(I-P primer).

Fig. 6-1. Agarose gel of RAPD-amplified C. sinensis DNA(L-P primer)
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E 6-3. 3= of At} AR a FF <9 RAPD 5ol marker

Table 6-3. Specific RAPD markers amplified with 20 primers from Korean wild
teas and Japanese cultivars.

Sample No. Individuals and Cultivar Specific_marker(Primer-band)

1 Baegyangsa A-a, N-a

2 Cheoneunsa nd

3 Boseongchasi-I H-a, L-a

4 Songgwangsa P-a, A-a

5 Bulgabsa nd

6 Seonunsa nd

7 Hwaeomsa Q-b, R-a, R-b

8 Geumsansa B-a

9 Daeheungsa H-b, L-d

10 Borimsa nd

11 Cheongsimmureung A-b, S5-a

12 Boseongchasi-1I A-a, H-a, L-d

13 Sanjangsikpum O-3, P-b, Q-¢

14 Gwangyangdaab D-b, K-b, L-¢c, O-b
15 Dongyangdaweon C-ab D-a, I-a, Q-ac R-a

R-b, S-a, T-a,b

16 Seonamsa B-a, D-b, K-b, N~-a
17 Daeweonsa L-d, P-a

18 Ssanggyesa L-c, O-a

19 Ggoddongsan K-b, M-¢, S-a
20 Mannyeonsa n.d
21 Jeungsimsa E-a, K-b
22 Hyangrimsa E-b, M-a, P-a
23 Geumgogsa D-a, G-b, L-a
24 Yabukita J-a,
25 Kanayamidori D-a
26 Okumusasi | G-a, L-¢
27 Yamakai O-a
28 Hukumidori n.
29 Okuyutaka H-a, R-b
30 Karabeni K-b, Q-¢
31 Hatumomizi Q-a, b
32 Kuritawase Q-a, b
33 Benihikari O-b
34 Natumidori A-a, G-a
35 Izumi C-c, G-b, N-b, P-a
36 Toyoka K-c, M-b, P-a
37 Benihomare C-¢c, G-b
38 Yutakamidori E-a
39 Indo(131) D-a, E-a, K~a, L-b, N-b
40 Benihuzi G-b, K-a, Q-a, b
41 Ooiwase N-a, P-a
42 Tamamidori A-b, D-b, K-¢
43 Kurasawa D-a, D-b, E-a, b, G-b H-a

I-a, M-a, b, O-a, b

44 Yamatomidon L-c, N-b
45 Asagin G-b, L-a, P-b
46 Sayamakaori J-a, K-b, L-a
47 Asatuyu P-
48 Yaeho M-b

*n.d: not detected.
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3 8T of AT AR FFUY F3H A

= oY AT AL FFTES XTH BAA HEE band? FFE ol &AM
EE MY #3334 AYE AT #HH Al 3% Euclidian @& ol &
M dEstHod, $4 2370 @3 ofY AUTE v2IHAYR, G2 YE FFS
XA 48749 Algtox vlm MR &I okl AUFIele sample No.
bl

-

4(Songgwangsa)®}t No. 9(Daeheungsa)oll Al Euclidiangt 14.022 713 wgtony o

¢

sample No. 1(Baegyangsa)3} No. 2(Cheoneunsa)9l 4 Euclidiangto] 4658 7}& =t
o a3 48718 AEE EF B3NS A$E dE EZU sample No.
24(Baegyangsa)® No. 48(Yaeho ) A 714 2ch(13.0).

3 ok 2P sample No. 1(Baegyangsa)®t No. 8(Geumsansa)oll A 7882
7bd &%t Euclidiangt€ ¥l 43 A3 &3 o AuFrog JE FF9 &
HA wj7Fo] o F& Aoz dewnd T ofd AUFd dE FF F44 A
£ 71223l Ward methodE F3l cluster24$ A3} (3d 6-1), 48718 Ala=
Euclidiangte] <} 450]3to| A 57 (17, sample No 1. 32. 19, 26, 23, 4, 9, 15, 13, 5, 7,
22, 270 O+, sample No. 2, 11, 17, 12, 28, 24, 48, 29, 20, 18, 45, 3, 6, 38 M,
sample No. 8, 36, 10, 42: IVa*, sample No. 39, 35, 41, 40, 33, 34: V&, sample No.
16, 30, 43, 44, 37, 21, 31, 25, 46, 47} 2.2 UE F UMY &F oy AUFo o
78%(18/23plants)= 1 Do X H QIdey, d& FFY ZA¢s WiE O, IV,
vz EFHUATG. 53 AL AssamAldl  AlE&  No.  31(Hatumomizi),
37(Benihomare), 39(Indo 131)9} 40(Benihuzi)e NV, Vol T gAet], o] Ro]

deog By =dE AYUA, = dE EFFH a}e 3 AQAE 2R &)
4. F19] RAPD marker& 4l

FH2 AF2ZHe RAPD marker 84S HES7 sl 3749 SHAES
1270 2] random primere] 23t EAAJTHE 6-4, I 6-2). ¥ 23 (Yaeho and
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Yabukita)ol A 4478 ©®el HZHUYG I F  745%(31/44 fragments) &
Fi(Ooiwase)ol FAAATG. i dFEe dHEL Fiol SHH2sE HFAHUC
primer Egt Mol 9J&td HE @ 239 dF GHES FolA HeHa f4dd. @
¥ J % P primerg ol £&AUS d FERAM HEHA @& DHo] FiolA HEHAY
=3

i

R

B0 -

LIV

EIE

1 -

132826214 91513 5 72297 2 11 17 122824 4829201845 3 6138 8 138 1042 14393541 403334 163043 4437 M 31254677

2% 6-2. RAPD ®40l 2%k 23 3= oA Juta & 2 FF0 fdBA
Fig. 6-2 Dendrogram constructed from matrix of RAPD-based genetic

distanaces between 23 Korean wild teas and 25 Japanese tea

cultivars.
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¥ 6-4. 12 random primerol] <93t ¢33 Ba2lot F, ¢H =gl

Table 6-4. The segregation of the parents and its Fi fragment patterns
for 12 random primers

Primer Sample No.
symbol 48(%, Yaeho) 41(F1, Ooiwase) 24( %, Yabukita)
C + + +
H + M
+ + +
D + + +
z M H
+ + +
E : hd *
+ + +
+ n.d +
+ + +
+ + +
F + + +
+ + +
I M M H
+ + +
L N " 3
+ + +
J H ; W
+ - +
- +(HS) -
+ + +
K - +
+ +
M N ; 3
+ n.d +
+ + +
+ + +
O + + +
+ + -
P + - +
+ + M
- +(HS) -
vV + + +
; H H
+ + +
+ + +

+: Intensly staining fragment, -: no visible fragment, HS; F; hybrid specific fragment,
n.d: Maternals have a fragment but did not inherited in F,. Primer
V: 5-AGGCTCTAGGC-3', the other primer symbol were agreed with Table 6-2.
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ey e 7 “f:‘:!'iﬁ" RS T

M 48 41 24 98 4) 29 49 91 24 48 41 24 4B 41 24 48 41 24 48 41 24 48 4] 24 4R 41 24 48 43 24 4R 41 04 48 41 24

29 6-3. AU® AT F) Ee RAPD W
Fig. 6-3. RAPD analysis of parents and its Fi| hybrids in C sinensis.
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M 7 & RLESe| Y= A| DNA library Af4

AE A A

ZU ARE 2o FF3E 9% d¥goz v AU 2AH Ao HuEst I
a3tcn Aztsiol $4A o2 Ay 277 S GEA DNAY 4o Adatgd ¢
& 1992d =74 o 44FFo] §EEH ud AE Aadsta Aot ol g
& F2 auS5E F P Aoz AFY Ao, FF ¥R AA4E UE
FEE &4 e B AL A A e £ ot

F4& 871 @] DNA 282 dojuba] &
it B3lo] 24 DNATe] zp¢&o] AgdEt & & DNAE AF7HA 9 &394y
diae && ] & FReolzgdn 28 + . =¥ Al 277t 27] WEo DNA
of FxuU 2, §E3 DNA 4ol codeslo e @A A& F, Axol AFA &
Holn Ae7t 5§ XAsted A7 fdnh 53], A BAdseE FHAAE
4 DNA &% 1780171 digo] & &t iy Fgolatn 4ztdoh dE A
DNAE =% E23E Ti Plasmide AH8& W (Block, 1985)% #l% &34y
(Medgyesy, 1985) @ Microprojectiles® (Boynton, 1988, Blowers, 1989,) o] lt}.

2FAEY AEFoE 10-20071e FEAZ EA8H, dEA 10T copyFE A
Aol A BE i HErkx] EAdcin deA Johhm, 1987). E3 dEA Y #
T AE F ASA7 2 F T gME IA FSHER JEA DNAE tiuse
A% copys7t A& Alvle]l DNAE =9 & Hart A

2 dTFdME Fd kA FEA Amel AW FHAIE code HO AETHE A
31, F&FHAE cloning 3H7] 91 d¥ocgH JEA Ax libraryE 2 A st

r
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A2 Q7

1 239 A8

2 Ad7el ol g8 AE AsE FHAHAG SHA 2AD A2 FA 3 ok4F C
sinensis€ ©°|§ ¥t FEZA DNA FZo o] &3 A2 Al1H 719 A2 ¢ A 3AL
o] &3t ct.

2 %y
7t. g4 &4 DNAY %

500ml4-9] blender cup®l S0g2] F& ¥, BAAAE Yol 3-43) 10,000rpmoil A A
AA s A2 F, 6x3F 33, 18000rpme 2 4 AlATh o)AL ¢ 50gF 250mLe
KA + BS buffer(50mL Tris-HCI] pH 8.0, 0.1% BSA, 5mM 2-mercaptoethanol)& F &
311, gause ¥ miracloth® o 3}3ta] 10,000 x g2 1082 A% F AAHLS vigln A
< 9 50g% 2.5mlel KA + S buffer(50mL Tris-HCI pH 8.0, 0.35M sucrose, 7mM
EDTA pH 80, 5mM 2-mercaptoethanol)ol} &8 A|Zt}. o] £4BG 5ml¥ sucrose
gradientol] “4& 33 2,200 x g, 308 YA AT}. 45-60%2] AR B2 A AEH
9] band& pipette2 # 3 H 3 vjF2l KB buffer (50 mM Tris-HCI pH 80, 20mM
EDTA pH 80)& #7lsld 6,000 x g, 1083 ¥Ad&dd dAE, AHES 4§ 200g2
ImL® BT KB buffer2 %< ¥ nurse fraskol &4, sodium N-lauroyl sarco-sinate
& o]83leg A2 15%, proteinase k2 37C, O/N B-E&3lg}. tt&9l phenol/
chloroform(1/1, v/v)2 2314 &, EtOH #H A3l 70% EtOHZ 33 A4 & AFA
Z38 200mLe TE bufferol] &3&jAzlct.

. =3 DNA library2 A
dZA DNAE cloning 371 Asted Zabarovsky5(1986)2 ®#ilo] wmel AFix
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vector® ©|834 cloning3tA . AFix DNAE A2 4 Xholoz @A sty 4
g3 299 5% ¥ & Klenow&E A2 AAsIY . &3, insert DNAE Sau 3AI22
2 ddstyg ddd oo 55 8 AAsAY ol2A A& vectorst insert
DNAE 92 9889 vector} insert DNAE Z#3 X3t insert DNAS Z7|¥WE &
8% dart g o] <Al DNALSA S AA &.4 Ak $4, cloningstz 4 4
3 DNAE Sau3AlE FE4T 34t o] o 9-22kbe] DNA ©@#He] 713 wol 44
He 218 2AE7] Astd dul2dE st =4 DNA 183ug% Sunits9
Sau3Ale.2 37T, 5% A4 2ste] a8 48712, phenolX el § EtOHA HAIA
&A= ¥ 20u9 TE buffer2 S3tAch ol AL ¥R FAwgE 1717 48
o eppendorf tube&oll M W& A7l F 5049 1XSET buffer(100mM Tris-HCI pH 7.5,
1I0mM EDTA)E #H7h dAld 2259 10XSET  buffer®  H7HA1ZH o
phenol/chloroform* 212 23] &, ETDHA A A AFHZE 20uee] TE buffer® &
AR} ol9} o] 2AE Insert DNAE TakaraAH Japan )9} ligation KitZ o] &3}
o AFix vector$} ligation AlZth. tho] StratageneAl (America)®l Gigapack Gold
kit& ©o]83ld packaging®$8 3l 4=3 DNA library® 3t1, HFHog o]
phage-& 500p82} SM buffer(0.1M Nacl, 8mM MgS04.7H20, 50mM Tris-HCI pH 7.5,
0.01% gelatin)® 20£9] chlorformS ¥ 718t 4°Co] RBA3G ).

t}. 454 DNA2Q plasmid vectorel cloning

Phage vectorg ©]-8% cloning®l A cover® & A =4 DNA ©H -2 cloning
8t7] $13t plasmid vectorg ©| &34 H=4 DNAE cloningdtdth. plasmid vector
A= 7tE3 & DNAYHO] cloning® =& pBR 3228 A&t ¢4 d4E4 DNAE
BamHIo 2 4A3] Hsli, o] AL phenold &3t EtOH I A @} vestor ¥ Insert
DNAE &% %, Takararle] DNA ligation kitE o] €384 ligatin¥t &g 3kt v
3, E coillHB 101 dAAM&sln 234 plasmidE AHEstdct o] 284 plasmid
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% 5o DNAYHE 2= plasmidE A ¥3l7] 913t Southern hybridigationg 3%
o}

2}. probe® Al % Southern blot# 4

3 2 AlFx] 24 DNAQ clone2 ¥E 29 probet Boehringer MannheimA}
(Germmany)® Non-radioactive DNA labeling and detection kit& ©]&3}A] o|sle} 2
o] A &tGct probeE 3T 4 DNA YHE XE3E plasmidE 2 F3 AFaL=E
A ¥ A g agarose gelA 719 E S st £ DNA ¢S HEsAUd

agaroseZZt& F2 &34 7 phenold2l¥ ¥ DNAE FEst 250ngd 3 FsHA
t}. o] DNAE 100CelA 583 @RAGAAAN L E &AM ¥ A1 ¥ Digoxygenin
o] A" dUTPE = %3= dNTP labeling mixture®} Hexanucleotide mixture® #7}
3l o] Aol klenow enzyme(2 units)E 2o 37T, 2AI13t o4 B2 ¥+8 ¥ EtOH
AAANA 70% EtOHZ FAF AF A2t 509 TE buffero] £33t ©] probe
S AEE die AHE Ao thA] ¥ A F Fsto A&

cloning ¥ Insert DNAZ A& 842 Hd3d ¥ 08% agarose gel A719 T %, geld

AR #gelg . aalr o] gel®} 2xSSCell A 3E nylen membrameS

ind

pharmacia LKB9 Vacugeneol setdt ZIFA|A gel& nASIAT. depurine?(0.25N
Hcl), 53 4(0.5M Tris-HCI pH 7.0, 3M NaChZ 10224 A 2%, 20xSSC=2 60&3t
A2 3tH . membraned ¥ FHAIYU ¥ UV(A= 302nm)E 583 ZAstd DNAE
membrane®] ZAIA1ZA . membraned 20mL hybridigation®& ¢ (5xSSC, 0.5%(w/v)
blocking reagent, 0.1%(w/v)sodium N-lauroly sarcosinate, 0.02%(w/v) SDS)& %<&
hybri-bagell Y ®3l1 65CoA 2A12+o]4 prehybridizationS st £4& vIdn
922 3 probe 54 E X F3l= hybridization£ 9 25me-& HolAM 65CAl O/NE 23R
otk 50mee] Al A(2xSSC, 0.1%(w/v)SDS)Z 5% 23], 50me] A4 B(0.1xSSC,
0.1% SDS)Z 65T, 15%, 23], buffer 1(100mM Tris-HCL pH7.5, 150mM NaChHZ A2
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127 48 3 100m2] butter 2(0.5% blocking reagent in buffer 1)& 3087 A &o)
A st G Alg buffer 12 1833 FA3 T 20meY buffer 1 3} 4uee] g
Alekg o] 3087 Aol Med ¥ 100me 9 buffer 12 1587 23] A8t 2
231 20mee] buffer 3(100mM Tris-HCl pH 9.5, 100mM NaCl, 50mM Mgch)2 283t
e 10me] AL A(NBT 2 X-phosphate solution in buffer 3) & ¥& vd®
Aol membraned Z¥3F FAANM O/N WAt T4 E membraned FHE ¥
AAA BESAY. =3 g3 249 712 LumigenPPDE o]l &3l X-ray filmAHol
=EL T

A3 ATAT 2 12

1 &4 DNAS Agas Y pattern 314

&8 &4 DNAE BamHIB), EcoRV(E), HindlIl{H), Xhol{X), B + E, B +
HB+X,E+HE+X H+ X% MFaL2 HII ¥ agarose gel 47195 &
sttt 29 7-19) 424 DNAS A &AA pattern, E 7-10] ©@He 2718 YEIY
t}. C sinensis &3 DNA Z7]& oF 13396 Kbp ot} 28y} agarose A7 %S
o2& Y EVbed 2 DNATDH AUS AR o A7) Boe ozt & AL

Azt =3 DNAZC] o4 HAW BamHl, Hindlll, Xhol ol e i HE3
A e THol & Aotk T AGaa A= BamHIo) 28719 wHoR
74 2 7 2oy b 2 9H e 20Kb A3 Y 24 DNAS T2E FF,
Fel @ FTE A2 QolM Awd EEFol UAh(Palmer, 1987). ¥ 2 A DNAQ
BEAQE liverwort, tobacco R rice 9 A Aol DNAG7IME o] ofsted A=A
THOhyama,. 1986). wetA 7] wid WollAe] H32Q g = gh wde] A9,
A4, AY, do] 52 2R Y FoM A dojuA &E=crHPalmer, 1988).

¥

3
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ag 7-1.
Fig. 7-1.

A B22 AP 24T G5 DNAY &H

Restriction fragment patterns of the Camellia sinensis
chloroplast DNA. Electrophpresis was performed in 0.8%

agarose gels. 1: BamHI, 2. EcoRV, 3: Hindlll, 4: Xhol,

5 B+E, 6: B+H, 7. B+X, 8 E+H, 9: E+X, 10: H+X. The numbers

on the left indicate the sizes(Kbp) of marker fragment.
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E 7-1. A¢gaz ddd AUF 923 DNA9 @3 Z7is &+
Table 7-1. Retriction fragmant size and number of chloroplast DNA in

Camellia sinensis.

BamHI+ BamHI+ EcoRV+ EcoRV+ Hindll+

No BamHl EcoRV Hindll Xhol
o Bam co n °! BRV  Xhol Hindl  Xhol  Xhol

1 190 200 16.8 205 105(2) 142(2) 105 20.2 10.5(2)
2 168 142(2) 142 180 8.5(2) 75 8.0(2) 14.2 8.4
3 105 120 12.0 142(2) 7.1 7.1(2) 6.4(2) 9.5(2) 8.0(2)
4 89 95 10.1 11.2 6.4 6.4 59(2) 8.0(2) 71
5 66(2) 75 95(2) 95 6.2(2) 53 5.7 6.2 6.4
6 59 7.1 8.9 84 59 5.0 53 5.3(2) 6.2(2)
7 55 59 8.0 71(2) 51 4.1(2) 5.1 4.8 57
8 51 53 5.5 59 48 43 46(2) 4.4(2) 53
9 44 5.0 5.0 43 4.4 4.0 4.3(2) 4.0 4.8
10 41 48(2) 46 4.0 4.0(2) 3.4(2) 3.7(2) 35(2) 4.4(2)
11 37(2) 38 38(2) 372 36 3.2(2) 3.4 33 4.0
12 34(2) 29(2) 34 3.3 3.2(2) 2.9(2) 3.2 3.1 3.8
13 32 28(2) 29 1.3 3.0(2) 2.7 2.1(2) 2.7(2) 3.1
14 28 24(2) 27 2.7(2) 2.5 25 2.3(2) 3.2(2)
15 25 1.9 2.1 2.3(2) 2.3 2.3(2) 1.8 2.7
16 24 13 19 1.9(2) 2.2(2) 2.2(2) 1.3(2) 2.6(2)
17 23 1.1 1.7(2) 1.8(2) 2.1(2) 1.8 1.2 25
18 22 16 1.5(2) 1.7 1.7 1.1(2) 19
19 20 1.5 1.3(2) 1.6(2) 1.6(2) 1.6(2)
20 19 1.4(2) 1.1 1.3 15 14
21 17 1.3 1.0 1.3 1.3(2)
22 16(2) 08 1.2(2) 1.2
23 15(2) 0.7 09 0.8(2)
24 0.6 0.8(2) 0.7
25 0.7(2) 0.6
26 0.6
Total 1347 1346 1353 136.4 1354 1329 1310 134.8 130.7

Mean value 133.94
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EE HAHEY FE2A DNAT ¥€¥oln 120-217Kb Atele] 271E 2tn U, o
DNA 729 54L& 231 A2 dd copy G0 & 72 wEuid(R)Y EAo
cHKolodner, 1979, Koller, 1980, Chu, 1982). f a4 Zd] loj4 IR F7e %
VoAl oF 25Kbelr ol®t} ofF AAY e Fe F35 =g T3, A
o g2 429 dE3 DNA A7]lE 20Kb FE9 aol7t e ez LA

U 2¥2 242 F= ol % B8 A7 AA 7id €t

e
2

Jx
Wa

¥
lo

2. 2 DNAS cloning® 2 +Z &4

dEAH DNAE B2u AAsA si4slr] 948l Aphage vector ¥ plasmid
vector& ©| &34 cloning & 27t vtz 4 Aok Ages FE g3 DNA
library& F &8l Sau3Alez HE Az =4 DNA library®E It =g

Agz 2 e 424 DNAQ clone bank® 2E A3 cloned AMWsle o)A L

£

probe2 ©]£34 plaque hybridization- & #3224 positivedt cloned ti4 A3
Aot Z} cione®d DNAE F%3td AaAL2 HGS F agarose geld7|9F,

Southern hybridization® 28 ©]E clone® & AUF ATFEAL AT FHAd olkH

-

452 d =3 DNAE plasmid cloning 3t7] 93l ¢4 Q24 DNAE BamHI
o2 &d F3% pBR3229 cloningdt A &3 DNAS plasmid library & 2 A 3}
3, 949 colonyE LUt Zt colony®2 HE plasmid DNAZ F%3% £ Insert
DNAE BamHIo 2 ZHa3t £ 08% agarose geldol]l 38 d ot Insert DNAGH 9
271 100-4,000bpA = Atelel ot & st on 7idie] & WH(Y 10Kb)S £
g 2717 A aY 7-2). dEE olE dHF sIEH & dHS Yoz A4S
A DNA A clone€ DIG labeling¥ probe2 ol &3l Southern blotE4I & 83ttt
a9 3aolA el A X B AA9 DHo]l 1Y 3bo Y AR wrgstA ok
ol 2+ 1) cpDNAY} o}yl nDNA £& mtDNA ?_’r%’i.‘?d 7t A, 2) cpDNA ©] 218}t
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3% 7-2 A@ AL BamHIoZ Awd xum 4 =4 DNAY clone
Fig. 7-2. Clone bank of C sinensis ¢pDNA. BamH1 clones(1-108) and the

cpDNA(lane furthest right) were digested with BamH]1 and
separated on a 0.8% agarose gel.
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U A 42 DNAAY EAsx 2t 939 7154 52 94 ¢ + Ut o
2igt g Fad HFHoz MMUAL MEId 37 £o2 Ydd Hol 1Y
7-30]th. °F 10Kbol4tsl o} 37j%oln) ¥R e YHo) 4Y SN, doudle
copy7t E# ® RE AKTH36, 53, 59, 62 Lane). o] wHo| x 4= DNAS A
cloneg coverst: 7t& A% HZEE Bast Atk 1Y 7-4004 o] &7 prober ©A
AA2A ¥ FA9 PT cloneSE AFUTIt HAIABIAE ETFsn FEHS B
A ©do] b yehgo,

o2 = DN

_ A
-—A &8 . -
—— G S - - — “

- e - nn
- ) -
[

; 12345678 9101121314151
12345 67 8 91011121311 1516

rTHRAIR
weom e
---‘--.:«—B:-——-—- P O .,
- " ~~~
17 18 1920 21 22 23 24 25 2627 28 29 30 31 32 1718 19202122 232425 26 27 282930 31 32

a2y 7-3. AR 424 DNAY A2 probests] AFA

Fig. 7-3. Southern hybridization patterns of C. sinensis ¢cpDNA. Probe: spinach
total clone.
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616263 646566676869707172 7374

aY 7-4. 27142 wldd AUF 42 A DNAS plasmid clone
Fig. 7-4. Plasmid Clones of C. sinensis cpDNA. The clones(1-74) digested
with BamH, are lined according to their size. Arrow indicates

the vector(pBR322).
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a9y 7-5. AF F 5 DNAQ ¥ probeste] AFA

Fig. 7-5. Southern hybridization patterns of C sinensis cpDNA
Probe: B8&(upper), P7(lower) clone from rice.
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A 8 & RILISQ ZHBHA W2 AEE SAXA psb A2

Q
o
o
}5 .
«Q
L
4
I
:%a:
2z

AE A A

FEH DNA9 A#xA Ax 9 A drwidel EAAHE dv Marchantia
polymorpha(Qhyama, 1986) 9+ Nicotiana tabacum(Fluhr, 1981)%°] <ot M.
polymorpha® @53 DNAT 121,024bp ©l9, 23S, 16S, 53, 455 rRNAS 32% 9]
tRNAE E#ste 128709 fdzx7t A=At H N tabacun o FE A DNAE
155,844 bpoln] A7) 4% 9 rRNA% 30% 9 tRNAE X3l 145709 fAA7 34
5] 21 t+(Shinozaki, 1986).

o] 4&4 DNA% codedlol & FH2E rRNA, tRNAoIglo] 844 1, 11
E3Ael subunit, ATPase®] subunit, §&A RNA polymerase® subunit, g & |
ribosome ©¥ A9 JF Fol FAHA EI FEA DNAS FAxwdEd YoiA
1709 @A L code 3t v FARIY 2700 Baso] EAste] 1REC] Az
¥ T A¢std 1719 mRNAZY €93 3lE Trans-splicingol2t 3t&
A Ax dalx glchH(Hirai, 1985, Katayama, 1991).

ojgto] PAEA DNATL HEFL AgAHES Fol A, 53] 2Tl loiA
FTUHANE, AFEAFUoE B2 o7t 2YdE Aol ANHER A|FH, g, H
59 cloneg EARJIAZE 39 FFTY 2A4H 5L 3¢ F, £F programol
ol&d "Wart vk Azt ol J =4 DNAY codeslo] Je FAxE 3
7 130978 EAEA T 2F FFAAA LT BEFAY  subunits A glo] o

2 293 9902 psb A-D o 25l encode HTh psh A = ZFAA 09
HhezAle FAgtE dwlael el 32 kDa 9 AL codedtste FHAE, o] W
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S3HAA A71d AAE

=z
of FAAFAME 433 ¥d

L2EF|=d AEdts Qb IUEAE yHHojY, =&
of B2 fFAHAZA ¢diA Ud.

£ F8F A3 S 32 kDa9] 422 A ZAQ olEg} 2 (atragine)e] FHoZ 3}
gl olEgtzlo] o] iAo HAggFgozH FHPAo) At EQWold o
5] otEgtzlol Aol & AE9 psb A FHAE sA 3 A3, 264U A ofv] it
178 5te] A& =EActn st B 27} Amaranthus hybrids, Solanum nigra 5% H] &3}
o vl MEZAAM B3 533 (Hirschberg, 1983). psb A fF&Azt= A EZ714
FE&80l ¥ FAAY AE A AUFAME 264U A9 ol 17E A&
gozn olEdt WAHAESTES MEFE £ A Aol 7Iddtt. 283t psb A 59l
X primer® ®439 PCRAEE cloningdt@n, @712 e AYstd EA72E 3
A st At

ofy

nk

T

rir

xﬂ 2 ';L BoL %

1. DNA & 2 AA
dz2 AHF 1gg AAIL2 FHsH fF¥d {822 v F 15mie F
£ buffer(100 mM Tris-HCI pH 8.0, 50mM EDTA pH 80, 500mM NaCl, 10mM
2-mercaptoethanol) & ol 433 &3 A BHEE I A 1mlY
10%(w/v) SDSE #Hststd 2 4& F 5mle) 5M Potassium acetateZ 9o] &dst
S2o 2087 WYt o]AEL 14,000rpme 2 20837 YAETn A AS
Miracloth2 o3t M2 AT & F F%F2 Phenold ¥ol S5EFE 4
T oS 3000rpmez 10€3 A43td 2 A Hel Phenol : Chloroform
Isoamylalchoal(25 : 24 : 1)3% 13], Chloroform : Iscamylalchoal(24 : 1)&% 23] 4
Alsle] 2ol Lo FE Aol 10mlel Isoprophyl alchoal & H7Fs| -20CeolA 30
R & 14000rpmo2 158 dAsn AHES JPEA IzAHGD JHEES
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ml® 1XxTE buffer(50mM Tris-HCL pH 80, 10mM EDTA pH 80)o & %2 ¥
Eppendorf tube® %7 75p£9 3M Sodium acetatest 500402} Isoprophy! alcohol®
A F, 58 Y3 HAEE 70% ethanol® NS T AZAA 300uel 1xTE
buffer(10mM Tris-HCI pH 80, ImM EDTA pH 80)2 =9 t}& RNase(lmg/ml,
DNase-free) 2m& W2 37ColA 2087 ¥&AlAH 30mle) 3M NaOAcet 600u89]
100% Ethanol& %ol -20TelAl 1Akl HXg ¥ 14000mpmo 2 10837 94,
DNAYHEE 80% ethanol® 4o} A=z, 500 9lIxTEel > A}g3tgch

2. 94 %3 DNAZZ

=34 DNAE Saltzd®h Beckman(1981)¢] %ol wel thgst o] FZ&th
50gel Y43 AMZAE fgel ¥ AA v §F 01% Bovine serum albuming
Z5e 250mie] Kool’s buffer A (50mM Tris-HCl, pH 80 : 0.35M sucrose : 7mM
EDTA @ 5mM 2- mercaptoethano)$ Hol AUt olAE 47 A= 279
MiraclothZ <{#& % 10,000rpmellA 1083 A3t 4Ede st Iy
2.5mi¢] Kool's buffer AE 7}t thAl 44 F ZA AL e A 4yt 9
o] 23 4E¢ 50mM Tris-HCI, pH 80, 0.3M Sorbitol, 7mM EDTA®| 20-45-60%
Sucrose2 Z4Zt T8 31 4 AL load 3+ 18000rpme = 3087 YA stg . 20%
o} 45%Atelo]l =AMRFES it ANZE @A P31 1 39 ¥&2 Kool's
buffer BE 2ml ¥ 4&% 3% Sodium dodecglsarcosinateE #7}8tx 1/20 volume
9] 10mg/ml Proteinase EE ¥o] 4& & 37ColA 12X o)A wx]A17) ¥, Phenol
%% 18], Phenol : Chloroforn(1:1)53% 23] X2sld 4 DNAT 01¥9 3M
Sodium acetate®} 25412} Ethanol2 HZMAIZth HAHEE 70% Ethanol2 F ¥ &
o1 500uLe] BEFE X AME3lA

3. Primer &4 % PCR
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@® E colitJM109)2] competent cell X |
CaCl, M &l <& 1x10°colonies/ug pUCI189 &AM gto| 7453k Comp. celle *
A 8 4ot
@ PCRell 238 psb A ©He] FF
psb A FRze] FrIviEE ZAAs7] Adtd 2789 oligonucleotide primers &
AAslatt. Primert] Al 1990d Lowe%ol 9& ¥ 39 Computer program2
Al 23l PCRZ 4 A} 3 Forwerd primer ¥ Reverse primers 7|& @),
¥, AlgA], $4el7], S5, T FolA BgolR 7HA] codon#t A Acodonol
X8 conserve regiong WA o2 77} otrlxitel codedl ol e Hr1E A
59t PCRT %S 9% 3 DNAE AR 453 Ydo=2Reo 423
DNA, Total genomic DNAE &z At83ld psb A contig® IS FEAAHY.
psb A specific primers:
Forward primer, 5 -ATGACTGCAATTTTAGAGAGA-3’
Reverse primer, 5 -TTATCCATTAAGAGATGGAAC-3’
@ ZFEZd9 psb A 742 GHY recovery, cloning ¥ sequencing
SEZd DNATHL agarose geldl 238¢ ¥ BIO 10149 Geneclean O kit ¥
BMAL9] agarase kitE ©ol£3d It s+¥ DNAT  NovagenAhe
T-vector kitol cloning3titt. Cloning 428 sequencingdl?] 9|3t ‘deletion
clones ZAIBIF 23, DNA sequencer(373A DNA  sequencer, Applied
Biosystems USA)ol 93l gr|ujd & AA3H .
@ Plasmid® transformation
10 x KCM# 30% PEG A elol o3l Heatshock® Rth A HdEgo] £ %y
< ol&stt

4. Plasmid DNA %% 2 ProbeZ A
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I1xLB brothel clonig® E. colig 37ColA wjgsg ooy <F 15mie]l vy S
3,000rpm, 2% 30% HAstd HFHAE vz FA Solution I(50mM goucose,
25mM Tris(pH 8.0), 10mM EDTA(pH 8.0))% 100x8¥ A 2l%F voltexdte] Ab2oA 3

AL

¢ LA F solution II (02N NAOH, 1% SDS) 2004 #H7F & 48§49 10
< A 3H Y. Solution III (SM potassium acetate 60ml, glacial acetic acid
115ml, D. W. 285mDE 150pL4 7}t S &0 58 ¢ $Ag F 16,000rpm
2 583 d4std A FFTALS M2 dd#22 &)1 RNase® Aelstd 37C
o 3027 #WAsAck ol%F  Phenol : Chloroform : Isoamylalchol (25 @ 24 : )&
500utd i E£E5°] & F 16000pm22 38 U4, 454 N2E 4B &71x
AA el 2619] 100% Ethanold 7138l 15000rpmell Al 1887t A3t AAHE
§ 70% Ethanol2 SolF1 4% ¥, IHNES TER %o ALgsdT

H

5. Southern blot ¥4

DNAE Agasz 28 F 08% AYdA A71gFez2 2HARAL, ©]E Nylon
membraneo] ZHAIAZ k. Membrane8 heat-sealable bagol il prehybridization
buffer2 3417+ Ft AMdd H|Folx DNAZAYS WA s, MRE
prehybridization bufferdl DIGZ ZE A ¥ probe®} membraned o] 65CA 1643
F9¢t hybridization ¥F&S R A]Zcl Hybridization®-% ¥ membranes 2xSSC,
0.1% SDSE 2o 3087 E5° F3, Al 05xSSC, 0.1% SDSZE 65T A A
25t 9 k. Hybridezation 2 digdUTP2l immunological detection-®& non radioactive
method?] Boehringer-MannheimAt2] Dig-KitE o] &3lo] Az 3Ate] A3 wyd
ahet A A S

6. psb A FA=te] F7lwig A
DNAY 71l € & Sequences 2.0 kitE Al83l9 dideoxy chain termination %3
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Taq. Dye primer cycle sequencing kit(Applied Biosystem USA)E A}£3l9 model
373A DNA sequencerdl] 23 ZA 34t Computer ¥4t UNIX version PAUP
305 S o83t AAsYY.

7. 9719 E & A7) g deletion clone®}A

ZFo psb A FAAE 231 e plasmid vector pJlll12] DNAE 5-10ug3 3t
o  BamHI/Pst1e2  Aststdrt. o2& TEX3 Phenol®#  Chloroform/
isoamylalchol(24 : 1, v/v)22 13]% FZ 3l Ethanold A £ A Z pellet 100xL9)
T3l buffer® &3jstqd 25CHF =zl &7 1w Exonuclease I1(180units) & 7tste] 2
MHold ¥ B&3dt. 30zvich 20ped, wE&AHA 37 s L& WA ¥
10046 MB Nuclease bufferdl &AM RE @A ¥z, 65CoM 58 B23

2

Exonuclease IIIE A@AZY. 37Cd Fzx=2 &4 29 Mung Bean
nuclease(50units)-& 7F&l 37CAAM 1A% AE B 2389tk TE¥ 3 phenol®
Chloroform/isoamyl alchol(24 : 1)2 13] F%3}d, Ethanol A% AZ pellet& 504
9] Klenow bufferoll &&i3tgdct 37C2 £xo &4 B3 1 19 Klenow buffer
of R&fdtd Aol DNAELHFT 10mol 100x82l ligation solution A} 12429
ligation solution B& 718t 2 83 & 16TAHA 3¢ 713149t o|F 20mE
At&sted E. coli JM1099] HAHA 3 colonyS HAHAZ 1, Plasmid 9 & %8
F71iEe 2 & A cloned A3t

A3E A+ZE% 2 nF
1. PCR 2ol ©g 32489 27|

2 DNA % E=4 DNAE F3o3 A8l predenature 94C, 3 min,

Denature 94°C, 1 min, annealing 50C, 2 min; extention 72°C, 3 min; postextention
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72C, 5 min; 35 cyclexd o2 FEZ& A3, o 1 kbe PCRAE ] HESAG HE
g AEES A T-vectorol MYt E coliv] FAAE & &, JAMJBANE ALs
Aok e YAAFAZRE plasmid DNAE FE3te] AFdE 4 Mol st 4
Y DNAE ¥23tdch. £28¥ 43 DNAE Southern blot #4& $3% probez ©] &
3t7] #18 DIG-labeling 3%t}

- Vector

- psb A

a4 8-1. AT IEAZEE clonedt FH=}E psb A

Fig. 8-1. Cloned psb A gene from tea plant

2. psb A F32e] DNAG7IWE

22} 9] cloneE 25 plasmidF& A A3 A 22 E dideoxy chain termiation
¥} £ dye primer ¥l 23} psbAFAAe FriwidE &zt 23 wRdto AAE
Aok 28 22 psbAE7ZIMEH 24 A4 olv At viE & YERE Aol psbA
contig §H-2& ATGY¥H stop codon TAAZFA] 1062bpS %<& FHAAEH 353709 o}
oxito g AR AU A psb AFTHAS G, AlFA, ¥ FH] AFA
waE o DNAG 7ol = 90%~95%°]0 o™, ol x4t LEVELS.Z & o 97%
02 o§ & AFHE B ES 29 psb AFHAE SdAGAEERTE 42
A 22 454e YRt

D
fio

Bl
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3. Southemn blot &40 2§ psb A9 ®¥o] ¥ copys
psb A9 Wol 2 copyFE ZAELY] Aste T AYAUYT R LY +IFF
% "Saemidiri”"2% € A DNAE F&35d AFRA: Msyt. Hindll2 2358 2
7 9 dHo] FEHUY.

ATCG ACC GCA ATT %T\ \,—\G AGA CGC GAA AGC GCA AAT 'I"I‘A TGG AGT CGC T’I‘C TGC GAC TGG 60
mer e a ile § Tg g ser ala asn pr %Iv ar()g % cys as
ATC ACT A GC ACT G-\\ %_ C CG CTT TAC ATT GGA TGG ’I"I’C GG G C TTG ATG ATC CCT ACC 120

ile thr thr leu thr e ? tv leu met ile pro thr

CAT TTG ACC GCA A C TCT L;’I‘% ’I"I‘C AT’I‘ ATT c?cyc ’I‘T A%‘ G%?A GC’I‘ CCT CCA GTA GA’I’ A’I"I‘ 180
leu leu thr ala thr ser e ile ala L}‘T ala pro val

GAT GG’I‘ ATT CGT G-\A CCT GT’I‘ TGT GGT TCT CTT C TAT GGA AAC AAT A’I"I‘ ATC TCC GGT 240

i al w1
358 %T th & & A.CC f’cr GCA GOT A% Gséfx 'Ig'lIl‘G ceKc TIc ﬂc cc AaTSE TGG GAA o ch‘r 30

da aa

% GTC GAT 8AG TGG C'I‘A TAC AAC GGG (fGT cCr ’I‘AC (?AG cf X}C ¢TT g?A 5Ac ’I"I‘C CTA 360
CFr oGt CTA cng FBC TAT MG GaEnT & (fAc 7 ¢ GAG Er A TIC &r crc GGT AQI’G CET 420
liu l val wr met leu ser

cCt AT’I‘ GCT GTT cta TAC % Gcf' & G%}f" GEA GCT CT ALt AOF c;:lé ot ‘IegC T’lI‘G ATlﬁ 480
1p e cg’% AT & Caa GGA AGC fver'c &R GGT 26 Cor TTA GGA e B 86’1‘ A%"T T'fc 540

ro e ser as| met ro e ser
AAT 2 Mo &% ETa fie 8o 5CT GAG CApC AA%‘ ATC cT ATG 8 &% CCA TIC cﬁg At THE 620
phe met ile val TQF In % his 19 his met leu
GGT (;TA GCT GGC GTA C GC GGC TCC CTA TTC AG’I‘ GCT A'I‘G CAT GGT CC TTG GTA AC’I‘ 680

giv val he ser leu phe ser ala met leu

B N2 G B X &A igr fcv"r GAG AAT CAG TCC GCA AAT GCA GH ’I‘AC ACA ’I"I"I‘ GG’I‘ 740
ser ser leu ile thr ser ala asn

CAA GAG GAA G Wt Fae T M 5TG GCT &T Cac Get TAT T’I"I‘ c,g 5 CBa T A7 AC’I‘ ngyc 800

In glu thr tvr asn_ ile val ala leu ile
AN Fir (%C’I‘ AGT TTT AAc Adc TCC CCT TCT 2 it 'Hc ’P’IT‘C 5 55T G%T TGG CeC 8TA 860
qln yr ser pne  asn asn ser leu his e leu tJ'pr 8
C‘I‘i\ GT \'I"I‘ TGG I“I'I ACC GCT C’I‘A GG AT’I‘ AGC ACT A’I‘G Gg’l‘ TTC AAC C'I‘A AA GA 'I"I‘C 920

u-g thr ala leu thr ala phe asn leu asn i% %he
AAT C i\.—\C CAA ’I‘C’I‘ GTA G'I"I’ GAC Aéé CAA GGT CGC G’I‘T AT’I‘ AAC ACT TGG GCT G ATC 980
asn phe val ser gin ile
ATT -E.-\T CGT (?CT .'»\AC CT’T GGT AT GAA (?I‘T Agl'G CAC GAA CGT AA’I‘ GCT CAC AAC I Il CCT 1040
e asn i ala  asn his glu arg asn ala his asn phe pro
CTA GAC CTA GCT GCT CT’I‘ &\A T’I"I‘ (g CA ’I‘C’I’ ATA AAT GGA T 1082

leu asp leu ala ala leu glu ser ile ser Jeu asn gly s

a3 8-2. AUYF FH4& pshb A9 ofv|xAt G E
Fig. 8-2. Nucleotide and derived amino acid sequences of psb A gene from

tea plant.
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Al o & ordAte] A3t =7 MH sigo WE
'ICT>'

callus &%=

AE A A

A8 FHATE 4L 3 7149 F45F WA g s FE At E F
dg 3tz Adrh EA = WY S Tt gAdH oz Fr Yol Hu Y 2AEL
1003 ¢ 942 Atk 53 AxFEAL 27, vbs 3) 2 S$AFRIAE, shdeld, vy
Ao, A6 g F)ell ol FaEF g4t 2 ALz E g v)&o) $45
At

ZA LGS ol B3 FHE BAste B oM 2 FHE A 2HAE EF
dd. F, Callustt AMEZRE FAZolY do} F& AZ 3 cloned FA 3 &
Ax THERY {4 D FA AYS BRI SHORZ iy o] g vy A
AZte A Mol U, §F 71Ty IF, 23AEY B4 Follx EVMEAE VIER
A Fad oug zted

Aol QeIA callus FA &S £017] A Wi ol wiF = Qi HEE F
2 dE g0 o) 23 Hz Ut (Doi 1981; Kato et al. 1990; Kuranuki, 1992;
Nakamura 1987, 1990; Shibata 1993). 2 Zol& v} 2%, 48] ol ¥ &, 03§
o] 48 & HET o7t o, 7l#d, 2 As AH A71E L FFEER callus
fee B8 ¥ux AtHKim 1986, Nakamura 1984). 22|y diB&9 BiaEs dB9

o

&

SHETS ez EAE Aoin, Yy ofFE Y eE Rud de 7z
g el

A7l T ok4EL AR o8 WA Zdo| WE slBIY 29
callus ¥ =2&8 HAE TR 340
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A2d A7+

1.9 299 uYg

1995 6€ 1~10¥ Aloldl A ZAZd 2AsteE (F)FAAAAA HupFQ =
o] ofFoRRE AAF AZ & 54 MA7Y AZE o] & 4FFH ¥4
2R A 14, A 28 € A 39S HAT F 70% AES £dol] 202 4 WA
FAAMNAD 2 ¥ 3% calcium hypochlorite§ o2 1083 4F3le HEF2 F45
Aot

Y AL FF Ay BeolA Fola o] 2AE o] f3te & TXT7T mmel AV|Z
zAsIAh A A AHFE AGRD A st & wix gl A AE
B A7 25mm, HAeo] 150mm=E #iX] #FE 15mlg ¥

3 wiR]E= MS ¥iA] (Murashige and Skoog 1962)2 7|E o2 3lgon, FHFE
0.75%, pH 58, sugars%® 3%, 84 32 21 & 7IAE FHJHA: 1 mg/L
24-D + 0.1 mg/LL BA, B: 10mg/L NAA + 10 mg/L BA, C: 2 mg/L IBA + 4 mg/L. BA, Dt
10° mg /L NAA + 10 mg /L Kinetin, E: 4 mg/L IBA + 2 mg/L BA).

HFLEEE 26CE dAsHA st en, 323 U2 FA8A Callus %

& AAF 30, 40 € 50¥ Fol FAEI 2, callus & 276 wel 45 R oR FE
$QTHAY 9-1: Go callusglel H& Yx BH, Gy HUe) YRS VL callus, G

=

HHo A& H A€ G callus, Gy Gz Bt} £ callus).

2. &7] 9] W&

Y dUe] MG FATE AL 5F AAVIY Az REY s o] &HH. 4
R wgFoz e A1 A2 A 3E A4 HIPER Yoy, A 2 E A 3 Ede
2RHE f#52 AYY Z9ZATS BYstd a2 ol &3t AR AVE
3~4 mmz Hdsq AGstAn
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Ga Ga Gs

a2Y 9-1. A 9, 27), 7] B9F 2R A9 callus
Fig. 9-1. Callus induced from leaf(A), stem(B), and epidermal layer(C) of
stem at 50 days after culture. G1, G2, G3 were according to their

sizes,
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By, AYE 27), WA A FF, HF2A L SPEe 9 Ao u

3 $dstgch =8 2% 27 A o 2ol WAY APY NRFE RN
A3E dT724% R uF

1L Azxe] 7183 B4 callus =

22240 & 718 callus FEES T A= X 913 2o Q) ¥R F
Z7] UM o go] Z¥sld A odY x3 o] dF Yeiygo 9 HHAME
248(196%) )20 2 (328%)HT FEFol eew, F71 FHAME 298309
6%)°] ded ot £3] Al 2 € Al 3 AP FHUZAL callusFrx §lo] AEdA
Ae HAS FAFY F AU

¥ HH UoAM AR Ho] ¥ AU EHIAE AN AFAY FF,
FE R AT Fo] 8U0ER o] A5 AAHZ AULES ¥EF 5 v AH
Roew, A5 AH7L 1HA7])d 7SS 2L LS gold Aoz 44U

Z2719 2 2 g AAA YD FL 2P &0l g B H R ERE R
oAt} AF T = AAME calcium hypochlorite 3~10% WA APAtel] wa} o
Zo]l Y& A& ¢ # Ao (Kuranuki, 1993, Nakamura 1991), 4# A13tzte] gl
AAM HHzAE A7)7t oA e AL AR AMFA, FHY AKGA, 1@ 2 29
HE2 239 Kol 2 g2y gzt ALY

2 X% ZAadFed B 718 callus FE
23 F 30d”e] BAAM A 2, 39RG A 1 G callus FrESC] ERoy A4

30, 40 2 504 A AAA FE=&S Al 1 F(LD > A 2 QL2) > Al 3 F(L3) &ol

A2 9-2). Al 3 Holl ANAM 30YA Brh 40GHAAM FEgo]l Fad AL

o] dlolgitt AFF 504 F7] MHol oA A 1 Ho] 884%E 7HF & &
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E 91 okl 9, 7] A wiFlM 2. GEF callus F =
Table 9-1. Contamination and callus induction from leaf and stem segment
of Korean wild tea.

Phyto- Callus size Living Deadin Cotami- Toa

Qgan homore witot brown-  nation number of
condition G G G Toa s ing inoculation

A 4 6 3 13 4 PA] 10 50

. B 6 6 6 18 12 18 2 54

Ll C 6 8 4 B 2 9 11 20

D I7 9 2 ] 7 6 9 )

E 2 8 6 » 2 8 4 0

A 4 2 4 10 4 12 A 0

B 6 4 1 1 0 PA] 16 D

2 C 0 5 5 4] 8 10 12 D0

D 7 6 10 23 7 10 10 0

E 4 10 10 A 4 18 4 0

A 6 1 1 8 4 18 0 D0

B 5 2 2 9 4 B 9 5Y)

13 C 4 5 4 13 3 3l 3 0

D 8 7 7 2 3 15 10 0

E 4 6 13 3 7 17 3 0

A 0 4 8 2 5 17 6 0

B 4 4 8 4] 0 12 2 D

S1 C 8 11 16 <) 0 3 12 0

D 3 8 7 B 0 7 15 0

E 7 7 2 > 2 2 11 0

A 4 5 2 2 3 4 2 0

B 0 12 4 5 8 6 10 %0

) C 0 13 10 3 2 2 13 D0

D 6 4 6 3} 9 4 11 0

E 4 10 2 A 3 3 10 %0

A 6 3 9 18 4 10 18 0

B 5 2 3 2D 14 4 12 D0

3 C 10 12 9 31 2 4 13 0

D 9 5 9 3 4 5 18 0

E 4 17 12 3 3 7 7 20

A 2 2 10 14 7 5 A 0

B 2 4 2 18 3 2 2 0

7} C 8 5 16 29 1 9 11 20

D 6 3 13 2 5 5 18 0

E 9 8 13 K 4] 4 6 10 D0

A 2 2 3 7 0 14 2 20

B 3 4 0 7 0 A 19 )

EL C 4 5 15 A 0 9 17 20

D 1 6 7 14 0 14 2 0]

E 6 8 9 YA 0 7 2D 50

‘L first leaf, 12 second leaf, 13 third leaf, SI: first stemy S2 seoond sterny S3 third  stem

$4 fourth stem, EL epidenmal layer from 2 and S3 A: MS + 1 mg/L 24-D + 01 mg/L. BA B MS +
10 mg/L NAA + 10mg/L BA C M5 + 2 mg/L IRA + 4 mg/L BA X MS + 10™ mg/L NAA +

10° mg/L Kinetin, E MS + 4 mg/L IBA + 2 mg/L. BA
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a9 9-2. AuF 4 HA B9 callu

Fig. 9-2. Effect of callus induction from leaf segment of Korean wild tea

according to days after culture on MS medium(L1: 1st

leaf, L2: 2nd leaf, L3: 3rd leaf).
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T8¢ yEhgon Al 1 AIHSD) > Al 2 PZHS) > A 3 FIHSI) > Al 4 WHS4)
> A 2,3 7y EHZFAA(ELEY FoldHa¥ 9-3, 4).

A 157 AAANE 0AA} 0L Aolo] B FE&L Uehyon], 30UA o
50 A Abolol & oF 20%2] Z71ee Uit Al 2 7] AHAE NAE APA4
of Mat WAHoz Frhete APL BUATHIY 9-3). 7] Ao RE EWYZY
o callus $ESL MG 7] A 60%YES YELATHIY 9-4). ol2ld Aze
sAe Iyl WEew BuHon, ANF ATAse) ma F
Moz SERE Z/HbE AL AT, AAF S0UME o 0% £5Hee vehd
tH2¥ 9-4). Nakamura(1985a)= vl 659 &2 = Al QloiA callus3t&2 A 2 &
Hol 916% 2N 7 w3, I o] A 5 HIHBISK) > Al 3 AIHBR’E%) > Al 4
M71853%) > Al 1 WHE81%)S Foln Bastn. 2 Ao e Ane g
sle g AAHAIG 71 HAGn AzEch 2% 1 Wxrle AEE AL o4
Q) 2 AP AHAYE 387 T WAF THAES o8 AY] WEe A 1A
el ASRAZ AAF 1 Warle A 2 3 WA fAR WY L LIHES D
N7Y Roz 47 4+ AT 9 AU A= 271 AWl ¥ callusFEEo)
SekehG0U A, 9 W 7] AW = 452% : 56.0%). ol Re 27 WH wstd Q
dHe ME 2d%ol 2 Aoz dAHD Toi(1983)e) B IoE YA,

ATz ge

rpr

Lo

3 3282 4& callus®] 2]

ZAAEE callus 719 #AAFAE F 9-1o] veblich Al 1 ¢ HHo
A C, DL E ZEEZAHE A YL B I2EFRN vlasty G 2719 callus’t &
ol #& How, Al 2 F A 3 Y AARYFE z22x24E 37 ol 28y
AwrA oz  HAHNME G °o) G B Gz But gtk 7] HHAMECHRE 32
2240 60~70% FE9 callusFEEE BIo8, Gscalluse C T2 EZ2AGNA gol

Yet (a2 ¥ 9-5)
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Fig. 9-3. Effect of callus induction from stem segment of Korean wild tea

according to days after culture on MS medium(S1: 1st stem, S2: 2nd

stem, $3: 3rd stem, S4. 4th stem).

- 104 -



rﬂ....«.. 3 s .\.\J\lt.za(..ul, g u,.wwu»«ﬂf }|1.....u‘f;lﬂw.u‘«lh5.
AT R et R Sl

(%Ez. t,.w

m

,

“/. N0 o ot e o e Ao fon et s A A e A e ks b

)
N E—
“_ .
{ \

m

_____________
00000000000



4547 “5
H =
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Y > é =z
35 /
3011 = B¢ ==

(%)
N
37

A
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NN L [ ]t2 LS

2y 9-5 AUF o AW wigolM T2 2 BE callus FEY o)

Fig. 9-5. Effect of growth regulators on callus induction from leaf segment
of Korean wild tea at 50 days after culture(Ll: 1st leaf, L2 2nd leaf, L3
3rd leaf). A MS + 1 mg/l 24-D + 01 mg/LL BA, B MS + 10 mg/L NAA + 10mg/L
BA C MS + 2 mg/L BA + 4 mg/L BA, IX MS + 10™ mg/L NAA + 10° mg/L Kinetin,
EM +4nmg/LIBA + 2 mg/L BA
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271 AHo UM calluse] F7ie A 1 2R A 4 22 258 G4 AAE

BEE 4 F UANHIE 9-6). 53] 7] AAHY X oA Cz2&8xge o
& 2HBY 3-4ulY G callusE FESFAHIY 9-7). F 322 FF L 249 A
olX 41438 callusF & F =387 Al e 2-4 mg/LAlolol9] IBASH BAZF {33k
o5, AAYF 9 callusF = ol IBASH BAY =§0] 24-D U NAA 2§24 f
stttn B E A

l

4 32EZA wE 71349 callus %

A3 £7] AAY wjgA HAHo2 CHE ZBEZHYL 4 AL BI2ER
Aol vlmsted oF 3uje] FESS YElWon BAE X3 FHMAE callus F49)
el fEskA] ¢otn B 13 Nakamura$(1984)9] ZAzete AutE Aok, z8u B
ASE7 B8 5 F4 &0 Aokt APE dAsiden 122809 23 E(53
BA ¢ 24-D % NAAZHo] YdeuE o]l 1 dPoz A4z=Uh

g AH] glojM 22243 callus FESLS 29 9-7o Yl golA s
3 vle} go] zt T ERFAAM tf Zo] Ll > L2 > L3¢ 22 callus #3180 ¥
Fe] C>E>D>B>AY 32224 €22 calus®dhgo] A Yetd, AT
of YAM F7] AL o} &8 callus FES 7] A% AAHY T22 242 IBA
(2mg/L)% BA(dmg/L)Y & ¢ £ UMt 4 HHANE v %3 AHE Bolu NAAY
KinetinZgo M % £& F2&< Jeln AUTh Toi(1983a)9] B oM E ¢ Z2] 0
ol NAASEES 10°ME @ A% Kinetin ¥58 10 2 10°M 2ol AM callus®
=gol 7b Etttm stdth £E b F callusFEE UOIAE 10°M NAA +
10°M Kinetin 2%° 713 &2 232 Yeidn BusdHToi, 1983b).

Z7] Ahe QoM TE2EZAYE callusHF =8-S 1Y 9-60) VeI &7 AR A
Ao AAMEE>C>D>B > A F2EZHEOE callusdtgol Egtod, A
Hol] glojA S1 R S4= C>E>D>B > A9 &, 82 € S3dMEe A E > C >
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B>D>AZXE>C>D>B> A9 £22 callusdlgo] ¢t} olx AHGME
A ZE2EFx40] 71 ¥ callusgh&S Yedd. ¥ 5o Ad2Me 4 | HEe
US old Asgdeln, A4 R A3l 7t 57] g8 229 Eilso] 2 A
o2 FASNLH, A 2 F Al 3 Ml HH B35S 21 Uy WRoldm ML
.

Nakamura(1983, 1989) 7}&ol AT ol¥7|ute] Ax2RE F7] U callus
FE&S ZAATY. 29 Bao) & callusst& S Al 2~5 Aol A S 85~95%
2 ERAY, A1 ARAME Gt s

271 2 BAZAC ol 228249 callus FE=ES 29 9-74) et
CRE3Z228x4e o 46%°149 callus3t& YelWon, A ¥ B 328241
oF 3} Etth o] A& Kato(1985)7F B g vie} o] FUE 279 436%<F A9
dAstgon, S Z7] HH 4% Hlwde E Aol P4 &o] 222%2 °F 554
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Fig. 9-6. Effect of growth regulators on callus induction from stem segment

2 27 AR WGl callus Aol WA

a4 9-6. 2y

of Korean wild tea at 50days after culture(S1: 1lst stem, S2! 2nd stem

S3: 3rd stem, S4: 4th stem).
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M 10 & XILPRe| viEfF 2 multishoot F &= HYQF

A A A

dtzoz 4 JPUIe e 22 AEERY FE4 A E°] ¢ oHdE A
o= dA U FE4G AEdAe AAEAN 22 dstd AEHAAE FHTE o
7 aokA] g2 e, AEHE: fAZ Hz3lth phenold Aol B AT b
FolM = AHEgE&o] ?A HEtd vk Koto Tol FuldalA 24-D H7t2 Bl
283, 27 49 golA Bl F4& Budtn oy dF FA7AAE oj2A X
3 e Aot ArAeze A8 A WIFE T3 dF FTHIAE callus2
FH A E2A AERE it ¢HAHA FE ALS HAGorR oy FFAZFTAM &
AA Wold &4 T TAsA Aol 28 €T Hrlel @MU itz ujuiF
ol FFA wMFE Tt thF e shootE FAAA FRE UF FAHAIE AUE
24 £ 5 A

e GAEZE S8 FAYE HFANA BEsd fFol, §2, HEE #HE 74
SAZE ditHoln 4 Eo wetME FAuI FASVIE 0w 489 FA
AL siFstes Rez FAE UNste AR 2 AF% ti8o] &9 shootE B
gAgezA dF AAE Jtedtt. agn £33, 3} 5 €94 Fdes dd9 F

A7kA ol A Rete vigulE widsd 4= F&HT HES AVE o

A2d AT

wju gl o] 88 FaAE A HA FHAL ARAA 108l AHF FAE =Ml
Yoz AR F ol 24 A% o] &AL FAE 0% AEE Fel 30
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22 2w s@M ARG T F 3% calcium hypochlorite 8 4.0 2 1083 4% 5]
WESE SA%YL o) HEe B7 AU ANGAT. AREE AGRG 1A=
sho} @3 WA Yol AT ABBE A7 25mm, Po) 150mmE. A BE 15l
St

FHd W= MS HiRE JR2oz dFod, FHFT 08%, pH 58, sugars = 3%,
Ne4d 528 2@ WIS 9@ WAL BAS 24-De] M2 ThE 2goz 12
2 (a~1)E ¥ 29 multishoot S A% vz = BASH IBA, NAA, [AA, 24-DY
2oz 6229t BAS IBA, NAA, GA %9 5482 sttt

MFLEE 26CE YRHA Qe BZAL callus $EANNE e 2% 1
67 WHS ZWE AT ZAE A4 F 30, 40, 508 Fol ZAbshadch

A3H @72 R nF

1. B{BHY2 2 callus & F£HOl R

AAH o2 callus FHEL HT 468%A. shoot &S 114%Act Z¥ 2
Abgo]l 325%2 ®& Wolrh ABAUFZHAE callus FHE UM A2zt
Aol a9 AA FRovt 24-Def #Fo] BARY ddHoz we F9d w4
UYetve Aot 7HE callus Aol BW AHEle 24-D @5 A2 60%0l
23ttt shoot ¥4 BAZl ¥ E(2mg/ L) 3N 20%°14 gA4se Z24E B
Aok 283y 24-D7F £& F=Cmg/ )M e dAHE ¥4z Byt dd ¥4
¥ shoote] 4132 we] Agso] AL 509 BT 44cmol B3t o] Ao o)
kel QA callus =l 24-D 7t A3 o2 283831 shoot FAE BA I
FE7 ARAHYE Al4ebe Y E 10-1).
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# 10-1. AP4+F sl FolA callus BAH Az P ojXe 32829 g

Table 10-1. Effects of growth regulators on callus formation and shooting in
embryo culture of Camellia sinensis.

Growth Rate of Rate of Length Rate of Rate of
Treatment ) .
regulators(mg/ £) callus shooting of shoot Dead Contamin.

No. BA 24D (%) (%) (m) (%) (%)
a 0 0.5 53.3 3.7 46 30.0 10.0
b 0 1 467 0 3.8 46.7 6.7
c 0 2 60.0 0 4.1 26.7 13.3
d 05 05 50.0 13.3 2.7 33.3 10.0
e 05 1 53.3 13.3 38 26.7 6.7
f 05 2 333 16.7 4.1 36.7 13.3
g 1 0.5 40.0 10.0 45 36.7 10
h 1 1 40.0 20.0 51 33.3 3.3
i 1 2 50.0 13.3 4.4 26.7 10
} 2 05 433 233 52 26.7 6.7
k 2 1 366 200 50 36.7 6.7
1 2 2 43.3 33 58 30.0 20.0
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2. multishoot & v}

shootB 4l AN H2YF2PA] Heje BA% IBA, NAA, IAA, 24-D9}9)
Z &4 BASH IBA9 Z{to] 7} ¥ shoot EA4E€S BYUY. BA 2mg/, IBA
Img/l H7bellA FF 33271 Ao™ shootZol: 236cm¥th. A+E 104674012 o
2ol 18lcmE 2A4E AFE BYY dgoz AFRAY PPz zHL
IAASte] Z¥22 shoot 7 2367HAth 24-D(0.1mg/Mete ZFHE A<
callus?t 4=+ ZFAE B4, shoot A 24-D7} ez #Ege HY
FI Uth 24-De BA H7M7b o= Ao siFol My callus Aol EHEHYE B
o & 23S ¥ & UAHE 10-2).

Gibberellin ¥ 7}l @& shoot #3H9t Ao did Axes ¥ 10-3, ¥ 10-19
Uetlich shoot 2t A4L BA(Img/l), IBA(0.1Img/1), GA(Gmg/M) e A7t A 713
A#RHo2 YethA shoot 47t 4.1170, shoot 2017} 4.06cm LFE 11.22789) A ¥4
BHE B IBAWA! NAA #H7be shoote] £33y Ao 22 1.7170, 1.08cmoll
g Be ztolof FHELE B o] APl GAE AAF viA|oAM shoot ¥
s Aol GA H7F Wi 22} 27%, 30%°] Rvlxn ey EF GA 10mg/l19
WrtE 239 42 AdAIE Z2FHE JEY 2 F-9] shoot A1FE HE w9
M GA H7VEE SgnvIZt AR Fo 2 BaHAU.
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# 10-2. AT 27] vigellA Az ol viAE 28 9T

Table 10-2. Effects of growth regulators on shooting in stem culture of
Camellia sinensis. .

Treat  Growth regulators(mg/ £) No. of No. Lenth No, 1length Width
-ment callus of of of of of
BA IBA NAA 1AA 2,4-D form. shoot shoot leaf leaf leaf

1 05 1 0 2.67 240 1130 1.8 0.92
2 1 1 0 270 157 1229 157 072
3 1 1 19 1.0 0.4t 3.3 061 031
4 1 1 0 236 174 100 1.32 0.5
5 1 0.1 27 0.15 0.02 1.82 0,30 0.11
6 2 1 0 3.32 2.36 10.46 1.81 0.89

F10-3. ARHF Az wgollA Azl Aol nAE 3229 93
Table 10-3. Effects of growth regulators on elongation of plant in shoot culture of
Camellia sinensis.

Treat  Growth regulators(mg/ £) No. of No, length No. length width
-ment callus of of of of of
BA IBA NAA JAA GA from. shoot leave leaf leaf leaf

A 1 0.1 5 0 3.82 2.86 11.16 0.87 0.7
B 1 0.01 5 0 4.11 406 11.22 1.42 0.7
C 1 0.1 10 0 | 1.71 1.08 3.94 0.97 0.46
D 1 0.1 0 0 1.03 0.85 8.7 1.61 0.68
E 1 0.1 5 0 1.18 0.93 5.28 1.09 0.53
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a9 10-1. AT wigalAM A€ multishoot & gibberelline] &3
Fig. 10-1. Multishoot of tea elongated in MS medium supplemented by
BA(1mg/1), IBA(0.1mg/1), GA(5mg/1).
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H 11 & 29 9l H=

Ald A9 F8 A3

1. A5 Ade ey 54

o T ool AR, EYEA, dETFZ T& Fg3] Ysid A, 9

= §& nYstd 127) ok AUF IeE AAHs A $4% Ade dsH

2}

7h RF G Aoz A 3R YA H STl vEy e uAbE
FEN F2 Z¥3Hn YA

U AUS e g, HAYR, ol AR, 234R, dEUR, AYUR, 34 §
o] 4% $HEE olFE BEZFAAN TFHE olFAY =Y, K, TR
UE, Agus 53 Easta AR

ok AR o] A E 4800~40,30057/haz A JEd & xolE BATH

g 2, 43, AXS, 995, 99, 9483 § A ey 548 FJazd A
g AR RE 259 foHQ o]E BYoRA Wolsl HF Rz 4y
Btk 49 e 433 E 129 KA 4BA AN2H, AFHE F
o HQl AaAA Ak

ol Qo] EAol o8td cluster ¥A& A ALY 1270 JEe 3 dBA
gt 3719 Fo2 FEIHYLH, §F % dEAH FX AVIYA FL& AAF
o} gdHgo] 23ty A 279 Fez FEHUD

2. A5 e JEFRYG EFEE
471 127] ok AT JDE AA} EQEA, TR, @EF S 2AE
Axe g 2o
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7b AT AddE HE 2QFL Jydd 47 £En A AuBFAL AA
oy, Jdd Y 43, 2k, 24Uy e Add HF £ FAA A
TEAVE Ak BEEA AUF gy Yre 2
g fFoHA ARTAZ At

U AR BEE 53 A 2d3A0) kel we 2719 sk, g A
FEe AsgsHdoz Frtstgon, 194 93 229 AFFS FMdHo
7t 2394 old 4 AF Y A¢ AR FBFAC Ay 24
7o)l Frtgel et E719 7hA, el AFFo| Frtste A 2FT F
719 7t Fbet7] Boke 2719 dd AR $317t F71E7] dEelAn

o AUR Ade gF MM 2L 1,162~11,474kg/ha, F ol & A 1dA
o] FEFL 165~1,34lkg/haz A Hd 2 Aolrt dUen, T/R €& 1.
5~2.89 ¥HHE B

B Zastt §94HQ 9 AuyAE 2yt VAPAT AUP do| Ay
ol g 9% Axde 2ULE, YE, AL2TY, EPEE Sl

3. AUT Fue £3Fe SHRA

AUF FHY FAFY EQRAS @5 oAbt dEY AEFTTY 3
SRS vlEd A7, 2o E 2 MY 9YES F5 Theanine 32
AGAH1.220%) ol =kt Arginine ¥#2 0.013~0.266% BH =2 A LA}
Adto) Y& FFuoh o 21w/t ¥ &F Aolg BAch A flavonolF T
S Y8 FFTEG I opdFDol AU FelBY HE FFE AL
(1.56%) Aol ©kel. Ascorbic acid® Tocopherold 2 ®tele ti&
Al Fdo]l E%x, WFAL Jdo] 7MY EdTh

4. = ozt AR AFF A E v
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&F440d AN AF A ‘Aol Ao XFol ojgstna, T AT
A Y8 FE0Y AF AR 5L BA vu A%de A 2
o}.

b Aol A e Mg 9%E FE Theanine 3 M AAH1.220%)>% 4]
(1.085%)>Meiryoku(0.943%)> ¥ FA}H0.335%) >t} £ AH0.238%) ol o, A
olvl 4t #AZF M} BE vl &E et

. Arginine &% 0013~0266%H 82 M gAbz ©o] Meiryokukth ok 21uj7}
EE ¢ Aolg BAh

t}. A flavonolF o BT L Meivoku(23.58mg/g) > FAH22.06mg/g)
> %2 (19.72mg/g)> A ¢ AH16.90mg/g)>tHEAH15.3dmeg/g) £ 2. 8, =
W ook AGe Ae 49 flavonolF7t L7 HE BA FFY |4
o] 8§Aol & Aoz AZHIUG

gh g P FFe MAGAH1.56%)> & AH1.509%6)> 5 B AH1.45%)>
Meiryoku(1.34%)> ¥ FAH1.29%)>8 2] (081%)T 22 %oy 9
Sxo) mat o] Wkt gt

o}, Ascorbic acid® Tocopherol¥ &2 H¥elet th&AL Jdo] wgk, o
FAF o] FHF wgkrt

5. RAPD marker& o] &% 3% ofAx 2 48 AEFY 4

g opg Rt AAZ FAAE WHHT B A FS L FHH Aol FHI

T2 RAPDE®4 Aze gt 2o

7bh AUE Yol 2% DNAY Z=Z2 50ngd template DNA, 05U9 Tag

polymerase, 2mM$9 Mg7t 7b8 HA9 ZHolU 2, annealing EE& 36/4
5C 29A #&o] 74 AHAPAE DNA 28 S F2E & AT

Y. Random primer 20 & ol&3o & 212709 DNA ©@¥ & ZFE3tdon,

ol

=
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¥ ©¥9 HAJ= oF 250bpol A 3000bpAtele]l vEerytch @R M P A&
F39M 229 5ol3d RAPD markers 189%(40/212) 8 A8t

th. Euclidiangtell o1& §33 A2E Adg 2Ax &3 AdddME $3449 o
AL ADAbolol A HAgH(14.0)0] YEIstow, WA G H A EALo) o
A Hi(465)°] vEixnt £ I FFE X¥T A B2E9 AAEREHE
Yabukita®t YaehoAtolol A HA21(13.0)0] Yetst oo, Y FAtet AL 3 do
A HdigH(78.8)°] veErnto

2}, Cluster ¥4 23 487] EE L Euclidiangt 4501804 5322 YFolx
[, FF kA Fdd B FFAoe WYY /AH BAE dEdy B
FAdol dEFERG FHH wHY Zo] A et

. RAPD marker& %3 marker2H 9 Hrtol oA FEE A @H<

- 77.3%(34/44 B=)7F Froll fAS8 e ZFHE Boln U

6. A5 9 J =4 DNA library 24

AT dollA G E3 DNAE F&319 A¢aL2 Hds d¥ S B4 Ae

953 2.

7b. 924 DNAQ APEA patterne 2 BEIA AT 4S54 DNA A&
o} 13396 Kbp °olith ©@d A AL FdolM= BamHIel 2878 @dHe=
b3 3 b gten sbY & 9He 20Kb AF Lot

Y. 954 DNAE Btk ZAHshA #4357 $38td A phage vector ¥ plasmid
vectorg o8& A cloning® ¥t Ut AP AFezZ FH GEFA
DNA libraryE F%3ld Sau3AlCE BE FHIsl2 G54 DNA librarys: 9
Ak =3 A1 2 vle] =4 DNAY clone bankZ FH HZ3 cloned
Murgte] o] & probeE o] &8 plaque hybridization® HFFLZM positive
& clones o et

ok 9453 DNAE plasmid cloning 871 9j&td $AH EEA DNAE BamHIS=
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#1288 pBR3229 cloningdtd i WY EA DNASC plasmid libraryE 2 Al
t32, 952 colonyE ¥A
2. Insert DNAGH Y A= 100-4.000bpAE Alojo]l i &4 stden 7|dg
E SH(% 10Kb) 2 FAY &7171 oAUt HFH2e 74ddF ¥ 10Kbol
49 2ol pwoln] iR S dHol A S}, double copy’t EF
g Ax AU
7. 259 B ‘i‘i%%ﬂ #d 32} psb A9 cloning ¥ FX3]4
g44 0o #EFAE *Aste d¥Ze 3l 32 kDa @HA L coded} ste
FHARA psb AE E°13 primerg ¥43t PCRAES cloning3dtd F7IME L
ARse A3 BATFZE AN A3 oEH o
7}, A DNA % 923 DNAE Fgoz Al43te predenature 94C, 3 min,

Denature 94C, 1 min, annealing 50°C, 2 min; extention 72C, 3 min
postextention 72°C, 5 min; 35 cycle23 08 ZZ3% A3 o 1| kbe PCRAHE
o] A&EHU

Y. HE&E FEE AH T-vectordl] st E colidl FFAE ¢ F, FAHEA
g Adsdn, ded YFABAERE plasmid DNAE F&3d AgEL
Aelol] o3t 444y DNAE £ 3tgch

th. psbA contig ¥9& ATGHH stop codon TAAZIA 1062bpe & §AzE
M 353709 ofnlAto 2 FAEH AT

gt. & psb ARaet gul, AlEA], ¥ e AFAHE vaHE o DNAG7IW
FAME 90%~9%%IR e, ofrlx4t LEVEL2Z & W 97%22 ¢ &
2EHE BQAY £F 29 psb AFARE GAGHERTE AAFAER &
< AEARE el

8 opxtel At £7] HW WY TWE callus =
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T ABAE ol &3t 7|@dE, 2Y Y Z2EXHYEZ callusH LS HED

A%e g 2o

7t @ HRE £7] A vlsto ZdWst o] ¥Roni(328%), 7] dHL o
HHo vl dE&ol ¥ATHI0.96%).

U A4E Aaded @ 2HY callusHEES L1(45.2%) > L2(35.2%) > L3
(30.0%)e] <¢oldtt.

o AAF 5049 7] AU callusshg S S1(584%) > $2(56.0%) >
S3(50.0%) > S4(45.2%) > EL(30.0%)2] & o]itt.

gt A 2, 3FUeE RHE BFo2AY callusHFESLS AT E7] dH9 60%F
=2 ugdd. |

v, 3 2 E7] HHo oA calluss &S Fol7] HalAME 2-4 mg/L B
IBA ¢t BA Z%o] Hostgon ojRAE 24-D9 NAA ¥R} {3ttt

9. A7) wiulg U multishoot Fr= WFLE dFF 4

AGFol wjujgel A callusBA &L BT 458%H 1, shoot HFAHE
11.4%Ach. 228 H7telA callus FE v 24-D7F a%H oz Ag5tn
shoot EAele Fxx9 BAZl Aot shoot A AU &
28 2% BA(ng/l)er IBA(Img/NE H# 33270 dA4E&E& B4
shoot 417%ol GA 5Smg/I7F 223 Ro2 Ve

flo

AR AFAe] FhEn

1.

Ned &9

7h kAR FollM FHol ¥ 7 AAE WL f2 n{e AYE FF
og §A3%c)
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.

.

B2 #&dM T FFE 7231 5ol4 DNA marker® 4, cloningsl
o U7 2 £F AMAC HyAd 2 N2 FTF S49 A&
& systeme] 7HZ€r}.

S5 HUT E22 ALsE ANZANGoT IS GB FAMNAN &
HEol 2dd 23S 2 FFY BES 9A Yo dF Y4 Foldl B
58 5 U

2. AA-AAdH &9

7t

.

o

2.

+F FFT9 MNEE A dHE HRAA FALES FAAIE AVt
g Aot}
DNA markeroll 93t 4 99 e 939 fAxY ER]S 9= AF/N

%% wiel HUHE §3 programe S0l 2RY £ AU
=

o9 N2 ALEY £88 FANY F Aok

A3E ATALAY A% BEH

7},

L s

THE FFAETH dH FFTE AR AL 24 FEEn AFF S
e kiang

FAHEAL dataxs AAFAAY = WYl #§}

RAPD DNA markere & T #&3gch

g7l ol A E cloned probeZ ¥B31 FHITE 4P 2AZ §&
gt

CEdE 2 G AAE $FF dFIFTA, cAFA T gEEA
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