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SUMMARY

I . Characteristics and components of tea collections

1. Characterization and component analysis for genetic resources of tea

For carrying out this study 113 genetic resources of tea were collected. 33
morphological characters such as leaf area and 6 components such as total
nitrogen were analyzed and examined for totall 150 genetic resources. These
analysis of morphological characters and components were used to make a
database. By using these data, it will be possible to select individual that have
excellent character, carry out efficient crosse character in cross breeding and
shorten breeding period for target character using genetic resources that have

character of extensive variation as crossing parent.

2. Development of database program for genetic resources of tea

The database program was developed that manage 33 morphological characters,
6 components and 3 picture for 150 genetic resources of tea respectively. This
program consist of input and retrieval window. The pictures and 39 items such as
the variety, leaf area, leaf width, etc. are loaded in input window. The main
characters and pictures are retrieved in retrieval window, and the data retrieved
are printed to A4 size.

This database program was designed using korean to make anyvone as well as
researcher to use easily. Therefore this database program will provide useful data
to breeder and research institutes for tea industrial development, and help grower

to select variety and understand morphological characters and component of tea.

_11_



II. Genetic analysis and DNA marker of tea

1. Development of DNA marker of tea accessions based on RAPD
analysis

Genetic diversity of 45 tea accessions from Korea, Japan, China and Taiwan
was investigated by using RAPD analysis. Out of the eighty primers screened,
twenty primers generated 99 polymorphic bands with a polymorphic rate 87.0%.
The size of the amplified fragments ranged from about 3,138 bp to 520 bp. By
cluster analysis, all of the 45 accessions can be grouped into five groups. Over
90% of the 32 Korean accessions belonged to group II, I, IV and V. Moreover,
newly developed Korean cultivars (accession no. 13, 14 and 15) helonged to very
different group compared with any other Korean accessions. Among the Korean
accessions, the minimum genetic similarity 0.500 was obtained between accession
no. 17 and 37 and the largest genetic similarity 0.912 between no. 20 and 21. Line

specific RAPD markers were developed.

2. Development of DNA marker of tea accessions based on AFLP analysis
Genetic relationships among 45 tea accessions were estimated using AFLP
analysis. Genetic distance (GD) shows very different from 0500 to 0.964 among
the Korean accessions. This indicates that the Korean accessions have somewhat
high genetic diversity. By cluster analysis, the 45 accessions were grouped into
eleven groups. The Korean 32 accessions belonged to all of groups except for
group VI and IX. And twenty seven of the 32 Korean accessions (84%) belonged
to group I, I, IV, V and VI. Moreover, newly developed Korean cultivars
(accession no. 13, 14 and 15) belonged to group II that four of six Japanese
accessions were included. Some of accession line specific DNA bands were

observed by the AFLP. Line specific AFLP markers were developed.

Genetic relationships among 45 tea accessions were estimated by using RAPD and

AFLP markers. As a result of RAPD analysis with 10 primers, a total of 53 DNA bands

were scored and 45 were polymorphic with a polymorphic rate 85.0%, and a total of 382

_12_



DNA bands were scored and 335 were polymorphic with a polymorphic rate 87.7% in
AFLP analysis with 10 primer combinations. Genetic similarity shows somewhat similar
between RAPD and AFLP markers showing from 0.20 to 1.00 in RAPD and 0.05 to 1.0
in AFLP analysis. By cluster analysis, the 45 accessions were grouped into nine in RAPD
analysis while six in AFLP analysis. Polymorphic rate and genetic similarity by using
RAPD and AFLP markers were very similar, even though the numbers of markers were

very different.

3. Development of DNA marker of tea accessions based on SSR-PCR
analysis

Simple sequence repeat (SSR) analysis was examined to detect genetic
characteristics at molecular level among 45 accessions of tea (Camellia sinensis
var. sinensis) from Korea, Japan, China and Taiwan. As a result of SSR analysis,
a total of 92 DNA bands were detected and 80 were polymorphic with a
polymorphic rate 87%. Out of 80 polymorphic bands, 27 DNA bands showed line
specific. The DNA bands might be used as molecular marker to detected tea at
plant level. Genetic similarity shows very different from 0.10 to 1.00 among the
45 accessions and 0.10 to 0.97 among the Korean accessions. By cluster analysis,
the 45 accessions revealed seven groups. The Korean accessions belonged to all
groups except group 4. Out of the Korean accessions group 3, 5, 6 and 7 did not
have Japanese, Chinese and Taiwanese varieties. The results indicate that the
Korean accessions showed high genetic diversity by analyzing SSR markers, thus
the Korean accessions will be used as basic gene pool for tea breeding. Line

specific SSR markers were developed.

_13_



Ill. Development of tea propagation
1. Closed cuttage

The closed cuttage of tea was performed on the closed cutting bed(90cm
width x 120cm long) by plastic film and shading net during June through
October. Soils of the heds were mixed by masa soil and perlite(1:1). Yabukita
cultivar was used as a main cultivar. The 11 factors of rooting in the closed
cuttage were examined in order to find the best way of vegetative tea
propagation. When the cuttages of tea and other 8 green trees, Viburnum
awabuki, FEuonymus japonica, Osmanthus frarans, Gardenia jasminoides, Daphne
odora, Aucuba japonica, llex cornuta, Camellia japonica were conducted, The
rooting rate of tea was grouped into the low rate trees, Osmanthus frarans,
Camellia japonica, Daphne odora. Masa soil and mixed by perlite were more
effective to the rooting of tea than peat moss, vermiculite, humus soil as the
cuttage soil.. Among 7~8 nodes of stem, 2~3 nodes rooted more than other
nodes in the closed cuttage. The stems with two leaves rooted most among
stems with one leaf and several leaves, The stems with one leaf rooted more
secondly. However, the stems attached one leaf could be recommended to be used
for the cutting because of its effectivity in the tea cuttage. securing plants and
saving area for the cuttage. the storage of cutting stems at 5C did not decrease
the rate of rooting by 5 days. The application of chemical and organic fertilizer
influenced the stem to root negatively, however, the tea plants grew rapidly after
those rooting. The application of IBA 100ppm to the stems before the cuttage
increased the rate of rooting. The rate of rooting at 25°C was higher than that
at 15C and 35°C. High temperature at 35T increased the rotten leaves. The
double tunnels clould be effecive for the air temperature to become down in

the bed during the summer cuttage.

2. Pot cuttage

There are 5 pots, paper pot, vinyl pot, Jiffy pot, Vio pot, Plug plate used in the
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pot cuttage. The experiment for the pot cuttage was conducted in the mist
bed.using 6 tea cultivars, Yabukita, Meiryoku, Chamrok, Myungseon, Bohyang,
Wild tea.

The rate of rooting in paper pots was 93.2%, highest among 5 pot
cuttages. The numbers of roots per cutting stem was 37.9, also most in
paper pots. Secondly Jiffy pots and Bio pots showed high rooting rates. In
paper pot cuttage Yabukita, Meiryoku produced more roots than other Korean
cultivars, Chamrok, Myungseon, Bohyang, Wild tea. The higher the -cutting
stem made the rooting rate, the more there were roots around stem cutted.
The microbes were increased in the cuttage bed in order of humus>bed soil>field
soil>perlite>vermiculite>peat moss>masa soil. The root primordia were

observed on 15 days after the cuttage.

3. In vitro propagation

In in vitro propagation there were leaf segment culture and stem with
axillary buds culture conducted. MS medium supplemented with the
combinations of IAA, NAA, BA, Kinetin was used in conditions of Agar 0.8%,
Sugar 3%, pH 5.8.

The stem segments were heavily contaminated than the leaf segments. The
callus induction rate was higher from leaf segment when MS medium was
supplemented with a combination of [AA 2.0mg/¢ and Kinetin 2.0mg/¢ than
with other combinations. During the shoot induction culture of tea plant, Multi
shoots were effectively induced in culture of a medium supplemented with
IAA 1.0mg/¢ and Kinnetin 2.0mg/f. More leaves were observed when Ms
medium was supplemented with Kinnetin 2.0mg/¢ and IAA 1.0mg/¢.

Gibberrelin(bmg/1) was effective for the growth of shoots.
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Sealy, 1958 ). AN EF Ao A= assamicaHFo] SR A 4, Eol, HE
e AA Qxd BEsta 9o FxFd A ojgoRRE dnl st IR

o Aol Bxabil Qith(Sealy, 1958). ©] ¥ WEE AsIle] vhael Aol 914
B omgpel EWs Aol 7] wEd 444 At sA¥A gu v

(Bezbaruah, 1977a ; =9k |, 1966). &= w3 Fdo JoAME EJAF 52 2l

97 ME QRANE NEY FAE EF 4L A9 WEL wlst o] FojAn
ITHCEREAES, 1969). Wb o T wBgel= A mr 444 A 2y
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o] Wol7t FAHIJE Aolt= dHde] fFHEIIUUEA L &N, 1978 ; Hasimoto,
1985 ; B, 1987 ; &, 1992). =k 30001 o] %

o] & o v& dASA £x W7t wWa 3@
1958)

Ao dAL Ao Sl ER SolAd Fast FAoMULH 1950; Sealy
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tannin(Hideki, 1993), 224t A<l caffeine™ saponine, Z& = AH-9 amino acid,

of ol stgfEoltt MZArE FoEo|=d £t ttomE whd el &gt
FeNZIS  8Fo] EAst=d  (-)-epicatechin(EC), (-)-epicatechingallate(ECg),
(-)-epigallocatechin(EGC), (-)-epigallocatechingalate(EGCg), (+)-catechin(C),
(+)-gallocatechin(GC), (-)-gallocatechingallate(GCg), (-)-catechingallate(Cg)o]™,
e3¢l EC, EGC, ECG, ECGCE  90% o]/ (k. 19 o= 23tst w-Luto] 1
H esterd el EGCg, ECge 7k 23 72 urs 7] wio 71g 20179 =
of esliA stol o7k whvhar Bk dvk(rhJIL 1964, P R 1981, sk H T
1982). 7112 &hag, e W s oA, Sl oA, FE =
A B FA T g FHAE T A4F &l dAdHo] oo digh &gt A4ty
A 3= o] th(Sakanata, 1990; B, 1994; Kei, 1995; Nobuyuki. 1993; Jeong. 1995; &
fikZ, 1991).

Ao JEF Adiat AFH40R A9 FAE AYHE F2 Axlgor} A

o
N2 B oox

o= ofrAts VEo R wasks Aol vk Aol AL T oF 20%+ Tt
#Hlolw 1 9] o ALt R ofn|eAl opn=, wuE A Fo] gtk Ak
AL Az T ddd dgetA shdel oa SaHo] Ao EHA Fout
ofr ettt ofn| == FgAgdoln® GEH] Ao uvkel AA Bl (Kato 1971).
KA(1987) 7} Takeda(1991)= =ke] opr|:=qba & 35802 238ttt
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7912 A9 Fadk AEFY ItURE OQudry(1827)9] &l Mz T
thein ole}il ERlor} A caffeine?d L3t7] Wil caffeinec]efil 33
caffeined @7lmol=8] dFoz &g & o 100% &&Hw HAo] AEF
A &0-S YA (Hamata, 1978; Eun, 1985; 2., 1988; Horie, 1993; Park, 1997).
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Al 2 A Ao FAEAI} DNA maker 7]
2alay 42EA BAF ol &ae] WA B Wl Aajel A
o) B4o] #AAJL ek, E wuldl AL QA AUFE oW /)7 B B

AR % FANAL W oh)e AHoR tad YR ofd ABEol

o) RAAY 282 GAAE T AY AEE P dF JHEF o BA
AEGH B O@ /xAsst desi
AGAA Ao BF L FA fAH A

of & W A7rh A H| k(o]
s, 1995; ©] ‘&, 2002; Oh and Hong, 1995 % -5, 2000; 1 -5, 2001). °] & =W <

4 AR dee oo @ e 2 RAPD WHE ol gaRm(d 5, 1997,
2000, 2001; °] &, 199%), AFLP®H-& o] &3 A& Lolthi(e] &, 2003). 53] the
S BANBEA PP AAgete] wuws o Fobus] PEUL

19909 T o)A = F& o} bR Fepstal B x o9l zpolo] ofd B
FoEE S RENY 9% BF W on o fABAREA ] o]Fo]HAHH T,
1969; Takeda and Toao, 1982; < 5, 1984; Nagata 1986; 7 %, 2000). &)}
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et al, 2000; ¥ &, 2004).
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E5hA Wl o5 BE A4t A=A Masumoto 5(1994)3 Takeuchi &
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Table 1-1. Examination methods for characters
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Table 1-1 Continued
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Table 1-1 Continued
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Table 1-2. Condition for amino acid analysis in tea leaves

Item Condition
Instrument Jasco V-530 UV/VYS
Column AApak Na" (100mmx6mm LD), AEC pak (50mmx»4.6mm LD)
Column oven temp. 60T

Detecter(FP-detecter) Ex:345nm, Em:455nm

Elu

1st, sodium citrate buffer, 0.0IN Na", pH 3.25
2st, sodium citrate buffer, 0.1 N Na', pH 3.28

t
e 3rd, sodium citrate buffer, 0.IN Na’, pH 4.35

(time programming)

4th, sodium citrate buffer, 1.4N Na’, pH 5.23
bth, sodium citrate buffer, 0.2N NaOH,

Reagent 1 Sodium hypochlorite solution/0.4M,
Potassium borate buffer(pH 10.5)

Reagent 2 OPA/0.4M potassium borate buffer(pH 10.5)

Flow rate 0.4mé/min(each)

Reaction coil 1 Imx0.5mm 1D

Reaction coil 2 2mx0.5mm 1.D

HY B8 Anan(1996)9] = EA W =359y AlxE 2 0.1gd 80C E4 70
m-e Wi 80C F-2FFolA 0E7F 7 FEIe] LY & 100mlE Awsle o 3s)
Atk olw Hzx 20mE WP 259 ARG AL AR Lo ALESir) o
2 z2AE A7 omiet FAAEA G (FeSO7H0 100mg+rochelle salt 500mg/
HO 100m¢) 5méE 25mé volumetric flaskell i pH 75% ZZ% Sorensen’s

phosphate buffer solution(0.066M Na,HPO, 2H-O + 0.066M KILPOJ/1/{)o % EE

sl

1A B
o -

B A7l 3 spectrophotometer (Milton Roy Spectronic 3000)% 540nmol A &

£ &A38}31 ethyl- gallate (Waco chemical industries, Japan)® X+

3 o Ao =2 tannin §H& A4S
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* Tannin(%)=Gx1.5x100/W
G=AlZE&Y FFxd st ethyl-gallate®

W=100mF9 A58 7EF(ng)

Caffeine ZHA 5 100mg= S7 100mie] Y3 g4 80C F2Fxo A 303
Fo] oJabal & Alge] AAw §lo] 0.45um membrane filter® o] #&}e] HPLCZ

#4939

%

i
i
ol

Table 1-3. HPLC condition for caffeine analysis in tea leaves

Item Condition

Instrument Jasco V-530 UV/VYS
pu-bondapak C18 column(125 4, 3.9x300mm, waters, USA) connected
Column with a sentrilM p-bondapak C18 guard column(1254, 3.9%x20mm,
waters, USA)
A(H0:CHsCN:85%H3P04=94.95:5:0.05 v/v/v)

Mobile phase .
B(H0:CH:CN:85%H3P0,4=49.95:50:0.05 v/v/v)E gradiented.

Detecter

207nm
(UV-detecter)
Columm oven 40C
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Catechin® 2 A8 100mge ZFF 100mol] ¥ g 80C F2FFoA 30E

7 FEske o $ Ajge] dAeE glel 045 ym membrane filter® o] 75}

Table 1-4. HPLC condition for catechin analysis in tea leaves

Item Condition

Instrument Jasco CO-965

pu-bondapak C18 column(1254, 3.9x300mm, waters, USA) connected
Column with a sentrilM p-bondapak Cl18 guard column(1254, 3.9x20mm,
waters, USA)

A(H0:CHaCN:859%6H3P04=94.95:5:0.05 v/v/v)

Mobile phase .
B(HO:CH:CN:85%6H3P0,4=49.95:50:0.05 v/v/v)E gradiented.

Detecter

207nm
(UV-detecter)
Columm oven 40C

AE2rE BUAR 058 80% acetone 100meel]l ®o], 5C Wokio] 127 1847k v

Z&te] Whatman No.2Z o3} 3 total =4+ 662nmoll A, F=4as 663mol A,
b= 64omol A FREE S
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Fig. 1-3. Flow chart of database program for management of genetic resources of tea
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Table 1-5. State of collection in Camellia sinensis (I..) O. Kuntze germplasim

T Total Korea Japan China India
Cutting 49 17 7 25 -
Seed 54 38 1 - 15
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Table 1-6. Comparison of earliness for Camellia sinensis (L.) O. Kuntze
germplasim (genetic resources)

earliness Early Middle Late Total

%6 24(16%) 65(43) 61(4D) 150(100)

ot 71 ¢ Wokeo] 70%0 e de v

2 BF 2% 049 229 oA o, TAF : 49 23949 30 Wo}

(&

HAE 54 1Y o] 5 Wo}
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2) AR 99 F8 B4

Table 1-7. Leaf characters Camellia sinensis (I..) O. Kuntze germplasim

Leaf
No. ﬁﬂﬁggﬁo‘f Origin Ara  Length  Wiath  Ledl Shape?
(mf) (mm) (mm) (nm)

1 BS1 Korea 655 52 18 0.18 small lanceolate
2 BS2 Korea 764 52 21 0.18 small lanceolate
3 BS3 Korea 410 39 15 0.16  small lanceolate
4 BS4 Korea 861 45 27 0.13  small lanceolate
5 BS5H Korea 902 H6 23 0.18 large obate

6 BS6 Korea 277 33 12 0.16 large obate

7 BS7 Korea 1,280 74 28 0.21 large lanceolate
8 BS8 Korea 314 32 14 0.12 large obate

9 BS9 Korea 630 45 20 02 small obate
10 BS10 Korea 922 60 23 0.20 small obate
11 BS11 Korea 440 37 17 0.14 large obate
12 BS12 Korea 672 48 20 0.18 large lanceolate
13 BS13 Korea 706 56 18 0.2  small lanceolate
14 BS14 Korea 1,14 65 27 0.19 small lanceolate
15 BS15 Korea 464 39 17 0.11  small lanceolate
16 BS16 Korea 1,040 55 27 0.2 large obate
17 BS17 Korea 1,578 &0 29 0.15 large lanceolate
18 BSI18 Korea 378 36 15 0.16 large obate
19 BS19 Korea 1,264 73 25 0.19 large lanceolate
20 BS20 Korea 1,191 67 24 0.20 large obate
21 BS21 Korea 821 51 23 0.18 large lanceolate
22 BS22 Korea 488 41 17 0.16  small lanceolate
23 BS23 Korea 853 53 23 0.19 large obate
24 BS24 Korea 892 49 26 0.14 large obate
25 BS25 Korea 1,025 63 24 0.48 small obate
26 BS26 Korea 638 48 19 0.13  small lanceolate
27 BS27 Korea 941 56 24 0.18 small lanceolate
28 BS28 Korea 878 57 22 0.14 small lanceolate
29 BS29 Korea 580 46 18 0.17 large lanceolate
30 BS30 Korea 1,355 74 26 0.22 large obate
31 BS31 Korea 858 49 25 0.2  small lanceolate

? Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate
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Table. 1- 7. Continued

' Leat
No. %ggsa;of Origin Area  Length  Width el Shape”

(mf) (mm) (mm) (mm)
32 BS32 Korea 1,289 72 26 0.20 large obate
33 BS33 Korea 1,130 66 25 0.16  small lanceolate
34 BS34 Korea 1,025 60 25 0.20 small obate
35 BS35 Korea 809 55 21 2 small lanceolate
36 BS36 Korea 1,069 63 25 0.24  small lanceolate
37 BS37 Korea 605 48 18 0.19  small lanceolate
38 BS38 Korea 1,293 69 27 0.25 large obate
39 BS39 Korea 1,025 63 24 0.21 large obate
40 BS40 Korea 847 60 20 0.18 small lanceolate
41 BS41 Korea 603 41 21 0.16  small lanceolate
42 BS42 Korea 4% 33 21 0.19  small lanceolate
43 BS43 Korea 67 45 18 0.15 large obate
44 BS44 Korea 441 35 18 0.14 small lanceolate
45 BS45 Korea 1,219 66 26 0.20 small obate
46 BS46 Korea 987 62 24 0.19 small obate
47 BS47 Korea 1,387 5 28 0.18 small lanceolate
48 BS48 Korea 1,210 66 26 0.20 large obate
49 BS49 Korea 542 43 18 0.16 small obate
50 BS50 Korea 1,385 73 28 0.21 large obate
51 BS51 Korea 1,042 62 24 0.22 large obate
52 BS52 Korea 1,120 63 23 0.17 large obate
53 BS53 Korea 1,240 62 20 0.13  small lanceolate
4 BSH4 Korea 1,365 65 21 0.2 large lanceolate
15'5) BSH5 Korea 1,019 69 22 0.19 small lanceolate
H6 BS56 Korea 1,564 68 23 0.14 large lanceolate
57 BS57 Korea 2,030 70 29 0.18 small lanceolate
58 BS58 Korea 1,190 68 25 0.17 large obate
59 BS59 Korea 1,560 60 26 0.21  small lanceolate
60 BS60 Korea 2,240 70 32 0.18 small lanceolate
61 BS61 Korea 1,890 70 27 0.17 large lanceolate
62 BS62 Korea 1L77% 71 25 0.21 large lanceolate

* Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate
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Table. 1- 7. Continued

Leaf
No. (;égg;;of Origin Area  Length  Wigth  Leal Shape®
(mf) (mm) (mm) (mm)

63 BS63 Korea 909 59 22 0.24 large obate
64 BS64 Korea 501 55 13 0.2 large lanceolate
65 BS65 Korea 87 50 25 0.2 large lanceolate
66 BS66 Korea 823 56 21 0.24 small obate
67 BS67 Korea 1,650 (6] 22 0.21 large lanceolate
68 BS68 Korea 1,138 65 25 0.12 large obate
69 BS69 Korea 1,364 62 22 0.18 large obate
70 BS70 Korea 1,122 51 22 0.15  small lanceolate
71 BS71 Korea 868 62 20 0.23 large obate
72 BS72 Korea 617 49 18 0.11  small lanceolate
73 BS73 Korea 1,178 62 19 0.13 large obate
74 BS74 Korea 874 52 24 0.16 small obate
5 BS75 Korea 1,453 &0 26 0.27 large lanceolate
76 BS76 Korea 911 62 21 0.16  small lanceolate
77 BS77 Korea 1,564 68 23 0.19 large lanceolate
78 BS78 Korea 936 52 18 0.19 large obate
79 BS79 Korea 1,197 57 21 0.22  large lanceolate
80 BS&0 Korea 1,488 62 24 0.21  small lanceolate
81 BS81 Korea 1,792 64 28 0.18 small lanceolate
82 BS&2 Korea 1,302 62 21 0.19 small lanceolate
83 BS83 Korea 1,680 60 28 0.22  small lanceolate
84 BS&4 Korea 1,536 64 24 0.16  small lanceolate
8 BS&5 Korea 1,482 57 26 0.15  small lanceolate
86 BS8&86 Korea 1,380 60 23 0.2 small lanceolate
87 BS87 Korea 668 53 18 0.15 large obate
88 BS8&8 Korea 1,342 78 25 0.20 large lanceolate
&9 BS8&9 Korea 1,407 70 28 0.23 large obate
90 BS90 Korea 1,971 73 27 0.15 small obate
123 BS91 China 3,920 100 H6 0.23 large obate
91 BS92 Korea 882 49 18 0.2 large lanceolate
92 BS93 Korea 1,361 70 29 0.22 large obate
93 BS94 Korea 1,564 68 23 0.22  small lanceolate

? Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate
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Table. 1- 7. Continued

Leaf
No. %lclgjglo‘f Origin Area Lengh Wi e Shape®
(mf) (mm) (mm) (mm)

94 BS9 Korea 665 50 19 0.2 large lanceolate
9% BS9% Korea 1,750 70 25 0.23 large lanceolate
9% BS97 Korea 1,452 66 22 0.2  small lanceolate
97 BS98 Korea 798 57 20 0.15 large lanceolate
98 BS99 Korea 1,100 15'5) 20 0.14 small lanceolate
99 BS100 Korea 1,29 4 24 0.2  small lanceolate
100 BS101 Korea 736 46 16 0.22 large lanceolate
101 BS102 Korea 1,300 52 25 0.19 small lanceolate
102 BS103 Korea 2,010 67 30 0.14 small lanceolate
103 BS104 Korea 2,310 77 30 0.18 small lanceolate
104 BS105 Korea 1,012 4 28 0.17 large lanceolate
106 BS106 Korea 704 44 16 0.18 small obate
106 BS107 Korea 1,134 54 21 0.2 small obate
107 BSI108 Korea 8% 56 16 0.12  small lanceolate
108 BS109 Korea 1,273 73 26 0.23 large lanceolate
109 BS110 Korea 704 44 16 0.15 large obate
110 BS111 Korea 792 44 18 0.19 large obate
111 BS112 Korea 2,050 82 25 0.17 large lanceolate
112 BS113 Korea 1,809 67 27 0.22 large lanceolate
113 BS114 Korea 1,67 67 25 0.14 small lanceolate
114 BS115 Korea 1,283 72 26 0.23  small lanceolate
115 BS116 Korea 70 54 20 0.15 large obate
116 BS117 Korea 1,725 69 25 0.13 small obate
117 BSI118 Korea 95 45 21 0.21 small obate
118 BS119 Korea 1,680 60 28 0.15 small obate
119 BS120 Korea 420 40 15 0.16  small lanceolate
120 BSI121 Korea 1,440 60 24 0.19 large lanceolate
121 BS122 Korea 1,58 61 26 0.14 large lanceolate
122 BS123 Korea 2,117 73 29 0.13  small lanceolate
124 Bo-hyang Korea(JH) 454 54 12 0.18 small lanceolate
125  Bokjeongdaebaek Korea 1,215 62 28 0.22 large obate
126 BosunglO Korea 1,24 64 28 0.22  small lanceolate

? Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate
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Table

. 1= 7. Continued

Leaf
No. %SZQQ;Of Origin Area  Length  Width thfcﬁiss Shape?
(m) (mm) (mm) (mm)

127  Bosung? Korea 1,575 () 30 021  small lanceolate
128  Bosung4 Korea 1,617 70 33 0.17  small lanceolate
129  Bosungbt Korea 1,663 72 33 0.2 large lanceolate
130 Bosung7 Korea 886 15'5) 23 0.13  small lanceolate
131  Bosung8 Korea 1,365 65 30 021  small lanceolate
132 Bosung9 Korea(KR) 1,060 60 25 014 small lanceolate
133 Charm-nok  Korea(BS) 1,247 66 27 021 large lanceolate
134  Chinsin Olong Korea(BS) 1,219 67 26 019 large lanceolate
135 Fujimidori China 812 15'S] 20 0.17 large lanceolate
136 Hangju7-4  Korea 2,317 92 35 0.20 large obate
137 Jinhyang China 1,394 68 30 0.20 small obate
138  Keungok-ro Korea 1,859 77 HA 0.25 large obate
139 Kukaengjong Taiwan 2,818 114 33 0.19 large lanceolate
141  Kurasawa Japan 1,631 &0 30 0.18 large obate
140  Mihyang Japan 1,488 74 30 0.20 large obate
142 Myung-seon China 1,930 & 31 0.22  large lanceolate
143 Osun Japan 2,606 112 37 0.17 large lanceolate
144 Saemidori Korea 1,098 63 26 0.24 small obate
145 Shunmei Japan 1,564 2] 29 0.20 large obate
146  Sunhyang Japan 1,122 68 23 0.21 large obate
147 TTES27 Taiwan 2,699 101 41 0.18 large obate
148 TTES29 Taiwan 3,461 115 45 0.20 large obate
149  Yabukita Japan 1,632 & 30 020 large lanceolate
150 Yingshuang China 1,695 81 31 0.12 large lanceolate

* Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate
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Table 1-8. Leaf texture

Leaf texture Hard leaf surface Soft leaf surface Total
Germplasim
number(%) 75(50) 75(50) 150(100)

Table 1-9. Leaf luster

Leaf luster Dull Intermediate Luster Total
Germplasim 41(28) 71(47) 38(25) 150(100)
number(9)

Table 1-10. Leaf shape

Leaf shape 1% 3 5 7 A
Germplasim 55(37) 16(11) 42(28) 37(24) 150(100)
number(%)

3% 7 Shape 1 small obate 3 small lanceolate 5 large obate and 7 large lanceolate

Table 1-11. Leaf wrinkling

Leaf wrinkling Little Intermediate Severe Total
Germplasim 59(40) 71(47) 20(13) 150(100)
number (%)
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Fig. 1- 4. Leaf shape®

3 “Shape 1: small obate 3: small lanceolate 5: large obate and 7: large lanceolate
Fig. 1-5. Leaf wrinkling”

% YLeaf wrinkling 1: Little, 2: Intermediate and 3: Severe
Fig. 1-6. Leaf luster™

% * Leaf luster 1: Dull, 2: Intermediate and 3 : Luster
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Table 1-12. Destribution of C. sinensis (L.) O. Kuntze germplasms by hair

thickness on new leaves

Leaf hair thickness

Origin Fine Intermediate Thick Total
Korea 134(99) 2(1) - 136
Japan 6 - - 6
China 5) - - 5)
Taiwan 3 - - 3
Total(%) 148(99) 2(1) 150(100)
FAES 99%7F Jhe RES 2 Aow FAFG O o] Takeda(2002)7F &

AR g3 24 Jelygsd 258 289 #7|7F F7H(20~40)21 AlE o)
7715%P 30 dEAH ST 987%7F F2AFo2 FZHJY} assamica AT F-27
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(Dol #Fste 2ol BWoar Rtk % b - HA996 b, 1999) ¢
=A%
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Table 1-13. Frequency(%) of Camellia sinensis (L.) O. Kuntze by length of hairs

on new leaves

Leaf hair length

Origin Short Medium Long Total
Korea 47(35) 55(40) 34(25) 136(100)
Japan 1(17) 5(83) - 6(100)
China 2(40) 1(20) 2(40) 5(100)
Taiwan 2(1) 1(1) - 3
Total(%) 14(35) 144D 36(24) 150(100)

AR hE-Zol dudl Z¥EshE A¥elv &L w34 2= FEsh
(% 1964, Amma 1986) 28 @4 FAtoa e AWy E sty 24
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o] ¢kslaL Er|7t o MEAo] e T YWhAoR opfFoR HRHYE)T 5
7} 8t th(Takeda 2002). ¥t &(2001)el] <&t gt

]_
TARE AFolH 8 Exe diFEo]l 2mmel Extha Baudh up gty 282

fix
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Table 1-14. Classification of Camellia sinensis (L.)O.Kuntze germplasms by hair

distribution on new leaves

Hairs distribution on new leaves

Origin None Midrib Midri.b. apd its .Surface Total
vicinity in whole

Korea - 3(2) 35(25) 98(73) 32(100)
Japan - 2(33) - 4(67) 6(100)
Taiwan - 1(33) 1(33) 1(33) 3(100)
China - 1(20) 1(33) 3(40) 3(100)

Total(%) - 7(5) 37(25) 106(70) 150(100)

4) g 2%
AT REEEVE SR Aol 59% N =& Alo] 23%, #HL o]
Aom JRFTL FHARE(100%) 2 e

18%5=°] A

Table 1-15. Frequence(%) of Camellia sinensis (L.)O.Kuntze germplasms by hair

density on new leaves

Leaf hair density

Origin Low Intermediate High Total
Korea 25(18) 80(59) 31(23) 136(100)
Japan - 6(100) - 6(100)
Taiwan 1(33) 1(33) 1(33) 3(100)
China 3(60) 2(40) - 5(100)
Total(%) 29(19) 89(60) 32(21) 150(100)

R196D) = Aga AFA7dE 2edx 9 Ba&dold hgge] dolx o] Al
FAgetrkal st ot Takeda(2002)= AE2F A7 69 F=2 A7), 7€ Al
22k A7 A4z g FHxAE sded AR ] whE Abole 5E] 2

v 9tk E A A e AN E 79 232 AFH 9
& WA AEAV|Y] zbold disiA e AREAl ZETh thRt o E2; 23 7]
o HEF e AAG e AAGE drAd ez BRG] FAAEAT &

Ak Al7lel AAsdlernzs A LE&54E detssde 2 AV fle Aol
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Table 1-16. Camellia sinensis (L.) O. Kuntze germplasms grouped by flower size

Origin = ﬂowei size — Total
3.0 3.174.5 4.6
Korea 23(17) 102(75) 11(8) 136(100)
Japan - 3(50) 3(50) 6(100)
China - 4(80) 1(20) 5(100)
Taiwan - 2(67) 1(33) 3(100)
Total(%) 23(15) 111(74) 16(11) 150

S e oyt e Aol 40%FE M weton dEo] ety Lo

=2 Aol 35%, kol vl &2 Zo] 25% T Takeda(2002)= of
HASH TaEmdFTAM e dolrl et | U Aol Bal dEAHE
W dBobvabE et e dolrt 22 Zlo] | Brhal Husit ¢
FH= oMEETH} ToFIe Aol ToFI I AN Folrt Avu
SFATHCR A 1983).
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Table 1-17. Camellia sinensis (L.) O. Kuntze germplasms grouped by relative

length of styles to stamens

Relative length of style to stamen

Origin Longer Equal Shorter Total
Korea 50(37) 56(41) 30(22) 136(100)
Japan 1(17) 3(50) 2(33) 6(100)
China 2(40) 1(20) 2(40) 5(100)

Taiwan - - 3(100) 3(100)

Total(%) 53(35) 60(40) 37(25) 150

T RV b FE(E5~-60%)d 4 EFE = Ble] WA 57%E 7MY W
o It o 35%0|8tl A BV E = Blo] 30%, 66% o] oA
o] 13%4= 0.5 e}

riz

)
o
rir
N

Table 1-18. Camellia sinensis (L.) O. Kuntze germplasms grouped by position of

style ramification

Position of style ramification

Origin Low Intermediate High Total
(<35%) (35~65%) (>65%)
Korea 43(32) 78(57) 15(11) 136(100)
Japan 1(17) 3(50) 2(33) (100)6
China - 3(60) 2(40) 5(100)
Taiwan 1933) 2(67) - 3(100)
Total(%) 45(30) 86(57) 19(13) 150(100)
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Table 1-19. Distribution component by total nitrogen in Camellia sinensis (L.) O.

Kuntze germplasms

Cultivar and ~ Total amTigtzlci 4 Chlorophyll  Tannin  Caffeine ~ Catechin
accession  nitrogen(%) (ng/100g) (mg/100g) (%) (%) (%)
BS121 6.31 1,190 415 825 229 114
BS63 5.48 2,420 460 742 318 16.1
BS122 5.36 1,563 %62 721 2.35 12.1
BS119 535 1,777 339 6.27 2.35 11.3
BS66 5.24 1,874 590 6.78 29 14.7
Sunhyang 52 2,795 530 721 2.7 95
BS102 511 2,740 512 755 2.87 10.8
Mihyang 51 2,265 620 765 34 139
BS65 5.01 2,004 621 802 2.69 15.0
BS101 492 2,403 539 718 2.78 11.6
BS18 49 1,176 477 731 2 89
BS21 49 1,426 539 6.42 2 105
BS9 49 1,184 453 6.38 2.2 91
BS64 487 1,960 632 75 223 144
BS15 48 1,400 335 798 1.8 8.8
BS16 48 1,160 506 82 2.2 10.3
BS26 48 1,366 407 6.16 19 8.4
BS87 48 2,710 480 6.45 28 129

/\A/\/\/\/

BS109 3.56 871 280 7.69 1.47 7.0
BS25 3.53 1,398 247 7.88 1.32 6.0
BS38 3.47 1,138 281 10.60 1.28 101
BS5115 3.13 726 202 7.26 0.05 6.0
Range 6317313  299~3120  247~757 4.68~11.28 0.55~3.7 4.1~16.1
Average 435 1,480 449 7.27 2.06 9.5
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Table 1-20. Distribution component by total amioacid in Camellia sinensis (L.) O.

Kuntze germplasms

Cultivar. and . Total am’li‘(())tzii d Chlorophyll  Tannin  Caffeine Catechin
accession  nitrgen(%) (me/100g) (mg/100g) (%) (%) (%)
Bosung10 4.2 3,120 570 7.54 2.6 11.5
Bosung? 4.5 3,020 630 10.3 2.7 10.1
BS72 4.3 2,900 510 6.98 2.8 14.0
Sunhyang 5.2 2,755 580 7.21 2.7 9.5
BS102 5.11 2,740 512 7.55 2.87 10.8
BS87 4.8 2,710 480 6.45 2.8 12.9
Hangju7-4 4.7 2,630 441 6.51 3.7 10.1
Bosung4 4.4 2,570 423 8.62 2.7 9.5
BS70 3.9 2,540 450 7.56 2.6 13.0
Bosung8 4.3 2,520 560 7.69 2.2 12.4
Bosung9 4.2 2,480 430 8.65 3.7 10.6
Bosung6 4.2 2,460 428 7.21 2.3 12.0
BS113 4.70 2,447 607 7.98 2.58 9.9
BS63 5.48 2,420 460 7.42 3.18 16.1
BS101 4.92 2,403 589 7.18 2.78 11.6
Bosung?7 4.3 2,360 520 6.87 3.3 10.9
BS51 42 2,318 430 8.21 2.6 10.9
Mihyang 5.1 2,265 620 7.65 3.4 13.9
BS103 4.61 2,100 468 9 2.53 10.9

/\WW

B59% 432 1,987 406 7.35 2.51 11.0
B5120 41 1,982 452 2.65 2.5 12.5
B556 4.45 1,980 418 7.15 2.14 9.6
BS77 439 1,843 390 6.47 2.49 11.7
Range 6.31~3.13 29973120  247~757 4.68~11.28 0.55~3.7 4.1~16.1
Average 4.35 1,480 449 7.27 2.06 9.5
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Table 1-21. Distribution component by Caffeine in Camellia sinensis (L. O.

Kuntze germplasms

Total Total

Cultivar. and nitrgen  amio acid Chlorophyll Tannin  Caffeine Catechin

accession %) (1/100g) (mg/100g) (%) (%) (%)
BS115 3.13 726 252 7.26 0.55 6.0
Keungok-ro 4.21 470 511 5.08 0.79 4.1
BS45 3.57 914 265 6.80 0.88 5.4
Saemidori 4.12 744 454 585 1.14 5.3
BS47 3.79 648 408 5.86 1.19 53
BS40 3.73 796 327 6.51 1.20 55
Bokjeongdaebaek 4.07 720 385 6.96 1.28 6.8
BS38 3.47 1,138 281 10.65 1.28 10.1
BS30 3.93 902 459 7.49 1.29 6.1
BS&9 3.75 901 497 7.27 1.30 6.8
BS25 3.53 1,398 247 7.83 1.32 6.0
BS36 3.96 1,094 456 8.20 1.33 7.2
BS17 3.94 797 489 7.93 1.35 7.4
Fujimidori 3.66 299 666 5.42 1.35 4.6
BS50 3.79 669 413 7.46 1.38 6.9
Yabukita 4.18 713 432 6.76 1.38 6.4
BS55 3.67 949 346 8.02 1.39 6.6
BS5 44 1,464 480 6.67 14 7.7
BS6 4.5 1,204 398 6.74 14 7

/\W\/\/

BS32 401 1,343 373 8.10 1.60 6.5
BS48 3.90 723 362 8.78 1.63 7.8
BS75 3.99 1,043 392 8.37 1.64 5.7
BS10 4,06 997 379 9.82 1.64 9.1
Range 6.31~3.13 299~3120 247~757 4.68~11.28 055737 4.1~6.1
Average 4.35 1,480 449 7.27 2.06 9.5
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Table 1-22. Distribution component by Catechin in Camellia sinensis (L. O.

Kuntze germplasms

Total Total
nitrgen  amio acid

Cultivar and Chlorophyll  Tannin Caffeine  Catechin

accession (%) (1/100g) (mg/100g) (%) (%) (%)
BS63 5.48 2,420 460 7.42 3.18 16.1
BS65 5.01 2,004 621 8.02 2.69 15.0
BS66 524 1,874 590 6.78 29 14.7
BS64 4.87 1,960 632 75 2.23 14.4
BS72 4.3 2,900 510 6.98 2.8 14.0
Mihyang 51 2,265 620 7.65 34 13.9
BS106 4.01 863 530 8.15 2.57 13.7
BS70 39 2,540 450 7.56 2.6 13.0
BS67 4.40 1,783 651 6.65 2.67 12.9
BS&7 4.8 2,710 480 6.45 2.8 12.9
Osun 4.6 1,890 510 95 2.7 12.7
BS62 4.42 1,580 452 5.87 2.55 12.7
BS61 4.47 1,943 543 10.56 2.57 12.6
BS97 4.32 1,577 376 6.18 2.54 12.5
BS120 4.1 1,982 452 5.65 25 12.5
BS104 4.32 1,437 420 21 2.57 12.4
Bosung8 4.3 2,520 560 7.69 2.2 12.4
BS54 4.28 1,400 423 6.98 2.51 12.3
BS59 4.27 1,520 478 6.45 2.49 12.2
BS122 5.36 1,563 562 7.21 2.35 12.1
BS8&S 4.16 1,431 415 6.03 1.44 49
BS33 391 970 403 6.37 151 4.8
Fujimidori 3.66 299 666 542 1.35 4.6
BS52 3.76 650 382 5.58 1.43 4.6
Keungok-ro 4.21 470 511 5.08 0.79 4.1
Range 6.31~3.13 299~3120 247~757 4.68~11.28 0.55~3.7 4.1716.1
Average 4.35 1,480 449 7.27 2.06 95
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S My ¢ 074 FHZE: [x = 2= 22
sYxiE
=72 54 SRS B[z | JIE=4
=i Sl BEZC: LT S | |
Hz2 £E8 (HOFEN| 70%H EEFIS)
000kE ) ¢ 77 MEE™scmg R |
HEEen) ¢ [16.7 Fh ’ﬁ =
D80 HE0 Ea 1
&9 /7| [AsCH -| 282 2X -1
282 20 sy -]

0
1}
E:
®
Ea
3
it

L R - e R F—
20HII = 2/ 100G ¢ [T570 e R vy a— wnco:mr | ISE

Fig. 1-12. Correction and deletion window
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¥ [xiLs =V

== SaE
2o REHAE HAE=2
W= 1.EE9 B357
2 3 &R =
HEEY 3, HHE (mr) 1564
4,59 0| (am) B8
5,2 (m) 23
5, S M (am} o.14
7.9%€
.92
9, gue
1WEHEE E 1.2 54
12,89 & 4= (SPAD 5023 B3 13,9 M
14,82 ) 22 15, EW 8
221y g4 16, 28 = 7.5 17 BT ER (o0 ) 1.2
18,22 <am} 1.3 19, 28200 ) 45
HE2 EY 20,10001E {q) 27 214" 95 9.8
22 & EF(en) 16.2
Dgs 229 E4 23,282 F7 JHECH z4, 282 A0
25,288 22 26, 288 25
E PE 27.E2 27

R

2 Rehabet 2= 2666 12,4 371 0.17

3 2==2 = 1488 73,9 296 02

4 =4 = 1098 632 26 0.24

5 Ol HI(FE) 4538 54 12 0.18 =

5 =410 e 1215.2 62 28 022

7 B e 1254.4 64 28 022

g g e 1575 5 30 021

9 mdg sz 1817 70 33 0.17

RN e 1663.2 72 33 02

11 Esg 2 885.5 55 23 0.13

12 g e 1365 65 30 021

13 wE 2 2317 923 35.4 0.2

14 =g HE) 1394 65.4 30 02

15 Atfol=a u= 1664 792 28.9 0.2

16 A 2a 1050 60 25 0.14

17 ol u= 1122 676 228 0.21

18 opR7ct g 1632 88,9 296 02

19 Ha == 1695 811 31 0.12

20 =4 2 1247.4 66 27 021

21 Hz FR(EA) 1219.4 67 26 0.19

22 H= 2 1859 77 34,1 0.25

23 zies oo 2818 158 37E 0.19

24 FET4 =3 812 58 20 0.17

25 ZAOEE uge 1631 798 298 0.18

26 BSI el 855 52 18 0.18 =n go| 13

27 BSI0 e 630 45 20 02

a0 [~ Talsl =1 110N [~ an no1a i

< | >
BBO T QUMW 22AN[ ST/l [ || HAE [

Fig. 1-14. Retrieval output window for cross characters
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A 2 A AU FAEAI DNA maker 7]

A7ke] YFBEAM AE o] &star A7b A3k AAA, A A7 =2
Astr] wiEol A9} AT (Camellia sinensis)ol] Wgh  #A4lo] Folss o) 32
ol digt #alo] mokAA mFAL] Aol uigh #8rt SrbEA QMo oo wh
g $FES S48 A A o AoF @rs] ol H AL ITHA S, 2002).
2H Camellia sinesis)= b3 &M UF-(Camellia) 9] ot H2354=
2ZA BRI ZEolt)h w9l 38°, 59 45°, &7 160°, A 60°d FohiE Fe, ok
&S HES ofddl H 2UA Y, dobzegl SAel AA W Aol EEH
AL, AWAAE AR 7]Ze] 13T o), AZF A¢-FFe] 1,200mm o] 4l & v
FAZ dEA AvHA 5, 2000). F-uERe] A A= Aemgn|Ql s g5t obr
Ehmrol A shgmen Auve W AuFE JhAekA A weldikel Adv=s Aol b
2 edE Ao, A=Al 108 Aek=mr] A v S5 o] glo] g-uhEke] Ape] AfHj
AAb= 1,200~2,0008 AxmE FHECE 5, 200D, AR BEF B, s A
: SAHL o g AdedA AGAH 9=
e o]l &tAWHE T, 1998) 47, T3 TAAA §FE S =45t Ansta
ATHA 5, 2000). AHBAFe] G- WA GAo] FLA Kb, EYETE L
AA HA g7 VS FE R VS 2A &2 A -8 2R okdAk fde
G-t AR A4 Fsts A ofrlE ¢ Sl
24

A ARREY 4B FA4E ol gl

otk

0, A%, 04 Fe EFo|

(

el BAe]l FUA gk w@ Tl AT Qi ARE ol /7 B
EbE el e WA @ e ohle GAROR t JRE oY AFE
o] BF AAFe] EFL AL PE BALES AAL YA F, 2000

Mondal, 2002). wehx =i 24 Apubre] ke 88 A3 U A A
Akl oish Fep ot LALZHA LMo tF v)x Aok st

AwAA 2o E57 2 FAe) f14 S A ge Avsh A H o] ghrk(e]
%, 1995; ©] ‘5, 2003; Oh and Hong, 1995; % %, 2000; 7} &, 2002). o & =
FH AUF dgs ddeR 9 Ay F2 RAPD ¥He ogsfow (v T,
1997, 2000, 2001; °] &, 1995), o] LW AHY T ZAHAA @ F& 7HA5L 39

oL



B (Choi et al., 2000; Kim et al, 2000). AFLPY ¥ 2 RAPDY ©WdS H sty =
L AEAAY AHAS AR A=UEH B, 2004 o B, 2003, Vos et al, 1995),
AFLPY & o] &3 ZYH e A E3sivh(o] &, 2003).

¥ ¢l RAPD, AFLP 2 SSRe| BAAZeHs 2 wel 7128 a0 54
AR Que] BAFAGA AL UE AT EFRF 49% /)2 45F A

oA 5954

7}. RAPDE o] 83 fd 543 DNA marker 7%

N

A=A ms BA AAIFA e stk A F@E82A1%F), EE), T
(4F), dEFT6T)eR & HL/ATAM A8E AHAHE 2-1D). =9FL 4

A mE GAolH, $=EL AXAA FPEY FAZTE WAH ol

%

[No [Area Sample
No.
1 |Sunchang 20,
2 |Yeonggwang [40
3, [Haenam SRl
4" [Naju 16,19,21
i 27.42
5 |Damyang 32,
6 |Bosung SRR
7 [sunchon 1523,28°|,
29,30,36
| 38.41.44.
8 [seungju |79
9 [Hadong 1417, |
10|Yosu ~ #-[132443
11 [Sancheong |18, .
12 [Namhae 2 et
13 [Cheju 22
~
Toovam
100 Miles !

P 23INMHSN I 1
| &P 78
[ Cheju-do “ A ﬂg,

Fig. 2-1. Map showing the location of the Korean abandoned tea populations on this study.

-

2) RAPD& DNA g - AA
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PCRel A%3s DNAE F=317] 918te] GMO Extraction kit(Bioneer AbE AF-&
skeivh 2k A= Fddd A dg AF ko] ofo]aubie Yo fnbelivt. Al
A MR Aeugor FAY EXAYA ge d AMEE HY JAALE Hpe
AP Y AR ALE HUbebdA v ki B Ele] o 100mge A4
g €2 3 lysis buffer 400009} proteinase K 20p0(25mg/1.2om) S ol st} 6
0C 9] water bathdl] 10#7F 9t8-A1713 A|RE &3%et & binding buffer 4005 3
ZhefiF= 5L, ©FA] 60C waterbatholl A 108-7F wk-2-A1z1t} 12,000rpmell A 58-7F ¢4l &
g, AEdS 343 5 isopropanol 100plE o] & A& t}S A]EE binding
columns A2k Al 2ml tube®Z AT 8000rpmolA 1E3F HAEE 3k &
binding columng ©A] Al 2ml tube® &A=t} 7|0 500u¢ washing buffer I -&
HojFa, Al 8000rpmell A 18-7F A E2 F binding columng A 2ml tube® &
A&t washing bufferll & 5000 ¥ o153, 8§000rpmel A 13, 13,000rpmell A 1 7F
AR, coumne A 15wk tube® A=t} Elution buffer 100465 columnell
ol 207 Aell WAE & 8000rpmel A 187F A4lE2], DNAE 3|38t} 3¢
3t DNA+T IxTE&d o= 208 8¢t H A=s}o (Ultrospec 2100 pro, Amersham
Pharmacia Biotech.) RAPD #2¢ AF&31%

2

ol

3) RAPD®H

7H PCR #7174 E

OPB-01, OPB-13 primere] s o}zje] RAPDIZAMolA et St =200
Templete DNA & 50, 200 ng, Tag polymeraseS 1 unit, 3unit® = 2a]ste] v
gttt w3l PCRYFE2 olgel o] 2vbAl= WS-8l A3} 35cycle WY FA(94T
ol A 120%, 1 cycle gk & 94C oA 30%, 37CAA 60%, 72ColA 2)0. 2 3o B
e

1) RAPD #4]

Operon Technology AF¢] 10-mer random oligonucleotide primer (A1-20, B1-20,
C1-20, D1-20) 80&5 dste] Ab&etadvt. olF 45% 9 primers 13} A5t
(3%2-2). ¥b&x7L 10x PCR buffer(100mM  Tris-HCI¢H5 < pH8.3, 500mM KCl,
15mM MgClz), 0.2M dNTP, 50pmol primer, 1 unit 7ag polymerase, L8] 2 50ng 2]
genomic DNA 20|51, total volume 25 = WFS-A At} DNA F¥%& 9% PCR*
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A& AcAA 120%(pre—denaturation), 1 cycle 3+ & 94C oA 303 (denaturation),
36°C ol 4] 60 (annealing), 72ClA 2% (extension)2 % &}o] 156cycle WHESFLL, 94C
A 30%, 45CAA 18, 72ColA 2802 st 25cycle HWHESl & 72C oA 10E
leycle AA18E & 4Co] AAgth SFEGHL 12% agarose geld A7|9% s
ethidium bromide-& 4 (0.5pg/mé)o A 10&7F G Aste] UV trans-illuminator Zol A

FZAGH-S A& a polymorphic bandE &¢1st it}

RAPD A3 9 cluster #2492 Ao = T2 #+%%= binary
data® A 3+sFe] NTSYS complete program® @ A g3k & Ward Wy ox AHzsh

& dendrogram-= 24459l

5) #Ax 2my

RAPDZAY} Eo]&Qel H[FHAAAHE bandE agarose A7) %53}1]

e
i
e
ot

pGEM-T Easy Vestor System(Promega Co, Madison, USA)S o]|&3}

cloning 3}%t}.
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Table 2-1. Origin of the 45 tea(Camellia sinensis) accessions used on this study.

Code Accession Origin Country
TO1 Taicha27 Seed selection cultivated Taiwan
TO2 Taicha29 Seed selection cultivated Taiwan
TO3 Cheongsimoeryong  Seed selection cultivated Taiwan
C04 Sakyechun Seed selection cultivated China
JO5 Yabukita Seed selection cultivated Japan
JO6 Kurasawa Yabukita seedling Japan
JO7 Fujimidori Seed selection cultivated Japan
JO8 Keumgok-ro Seed selection cultivated Japan
JO9 Saemidori Yabukita X Asatsuyu Japan
J10 Shunmei Yutakamidori X NN& Japan
Cl1 Youngsang Seed selection cultivated China
C12 Kukaengjong Seed selection cultivated China
K13 Myung—seon Seed selection cultivated Korea
K14 Charm-nok Seed selection cultivated Korea
K15 Bo-hyang Seed selection cultivated Korea
K16 4-1-12 Seed selection cultivated Korea
K17 3-25-5 Seed selection cultivated Korea
K18 3-27-4 Seed selection cultivated Korea
K19 4-2-3 Seed selection cultivated Korea
K20 4-4-5 Seed selection cultivated Korea
K21 4-6-1 Seed selection cultivated Korea
K22 4-25-12 Seed selection cultivated Korea
K23 2-8-3 Seed selection cultivated Korea
K24 4-11-45 Seed selection cultivated Korea
K25 4-21-1 Seed selection cultivated Korea
K26 3-7-11 Seed selection cultivated Korea
K27 2-31-12 Seed selection cultivated Korea
K28 2-8-20 Seed selection cultivated Korea
K29 1-26-4 Seed selection cultivated Korea
K30 2-23-11 Seed selection cultivated Korea
K31 4-22-8 Seed selection cultivated Korea
K32 2-12-11 Seed selection cultivated Korea
K33 2-2-4 Seed selection cultivated Korea
K34 3-6-14 Seed selection cultivated Korea
K35 2-24-33 Seed selection cultivated Korea
K36 3-7-17 Seed selection cultivated Korea
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Table 2-1. Continued.

Code Accession Origin Country
K37 3-22-3 Seed selection cultivated Korea
K38 3-2-6 Seed selection cultivated Korea
K39 2-8-13 Seed selection cultivated Korea
K40 2-9-3 Seed selection cultivated Korea
K41 2-2-2 Seed selection cultivated Korea
K42 4-1-10 Seed selection cultivated Korea
K43 1-4-4 Seed selection cultivated Korea
K44 3-7-19 Seed selection cultivated Korea
C45 Bokjeongdaebaek  Seed selection cultivated China

Table 2-2. Forty five random primer sequences yielded DNA bands in the 45
tea collections.

Code Sequences Code Sequences
OPA-01 CAGGCCCTTC OPC-02 GTGAGGCGTC
OPA-02 TGCCGAGCTG OPC-04 CCGCATCTAC
OPA-03 AGTCAGCCAC OPC-05 GATGACCGCC
OPA-04 AATCGGGCTG OPC-07 GTCCCGACGA
OPA-09 GGGTAACGCC OPC-08 TGGACCGGTG
OPA-11 CAATCGCCGT OPC-11 AAAGCTGCGG
OPA-13 CAGCACCCAC OPC-12 TGTCTGGGTG
OPB-01 GTTTCGCTCC OPC-14 TGCGTGCTTG
OPB-02 TGATCCCTGG OPC-15 GACGGATCAG
OPB-03 CATCCCCCTG OPC-16 CACACTCCAG
OPB-04 GGACTGGAGT OPC-18 TGAGTGGGTG
OPB-05 TGCGCCCTTC OPC-19 GTTGCCAGCC
OPB-06 TGCTCTGCCC OPC-20 ACTTCGCCAC
OPB-07 GGTGACGCAG OPD-02 GGACCCAACC
OPB-08 GTCCACACGG OPD-03 GTCGCCGTCA
OPB-10 CTGCTGGGAC OPD-05 TGAGCGGACA
OPB-11 GTAGACCCGT OPD-06 ACCTGAACGG
OPB-12 CCTTGACGCA OPD-07 TTGGCACGGG
OPB-13 TTCCCCCGCT OPD-08 GTGTGCCCCA
OPB-14 TCCGCTCTGG OPD-11 AGCGCCATTG
OPB-18 TTTGCCCGGA OPD-13 GGGGTGACGA
OPC-01 TTCGAGCCAG OPD-18 GAGAGCCAAC

OPD-20 ACCCGGTCAC
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L}, AFLPE o]&3t f-4d 5437 DNA marker 7l

FA AEARE 24 AP BEE b AUF(32A45), dREE), T
T6F)om T HT/AFAA ANESE AAFAGUGE 2-D. YT 9
A e Ao, dxFd A FHE FARSH MAE Aol
2) AFLP-§ DNA %] - AA
DNA F%&2 CTAB W(Fang et al, 1992)0.2 HA|&ACt WA AMe 98 wixpa}
ol Wi -196C ¢ NAALE Fo] F& YEAZ ¥ vpiste] BRI ARE
2.0ml centrifuge tubed] 1lgAE ¥ ©vd, 2% CTAB bhuffer [2% Cetyl trimethyl
ammonium bromide, 0.IM Tris-HCI (pH 80), 20mM EDTA, 1.4 M NaCl, 1%
Polyvinylpyrolidone] 900 E Y3 2 4&=vh 283 66C F2FFdA 3537 dks-
A7 e F7lR %9 Cholroform : Iso—amylalcohol(24 : 1)& o] A3 44L&
5 12,000 rpmell A 587 AAEEA AT Al For FeH Ao AFHES 3st
o], thA] s &y F#e] CI(Cholroform : Iso—amylalcohol) & 908 Wi 2 2]
ol ¥ 12,000 rpmel 5&7F A FE st HFAE FHA It Ao HE
oBel 1/10% 9] 10% CTAB buffer(10% CTAB, 0.7/M NaCDE Yo Ao+ & 65T
gefzda] 38 WESAIAT. FUIE SF ClEYS Hol HAS 42 H
12,000 rpmell A 587 AAE AR, FEdE A 1oml 4E& FEA &4 FF

ole] 1~2u) <k AL buffer[1% CTAB, 50mM Tris-HCl(pH8.0), 10mM EDTA]

= do] A4 M & TR FAHE F2Fxd 2587 vHEA17] & 12,000 rpmol A
57 YA EZA AT FE5dS WEa Id" DNA pelletd]l 50x6¢] 9 TE [IM

NaCl, 10mM Tris-HCI(pHS8.0), ImM EDTAI]S YolF i 1A 7+ 5t Ao A ukg-x]

Zl % 100% ol 8 400ptE #H7Fske, 12,000 rpm4CHel 107 48313
NA pellet?t 38 & tA] 70% ol g2 400plE #71skaz, 12,000 rpm(4°C)ol 10
w1t dAE e skl DNA pellets 3<Fstdivt. dl@E Aol WA Fis: 2 dxA

71 3 30p09 TE [10mM Tris-HCI(pH8.0), ImM EDTAIJe]l DNA pellets &3] A2
th. DNA ¥ E=A"L UV/VIS Spectrophotometer(Ultraspec® 2000, Pharamacia
Biotech, UK)E °l-&3t0 o, HFs=E S0ng/wl= 24 513]
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3) AFLPEA
7h AFLPEA 9] = Adagsr 23 AR
BAZAI A oA st FE20 P13 Alx), FH(14d A%, B (16W

AZ) 3FZAA FE3F DNAE EcoRlF Msels Z338te] olFAdsta 12453 o
= 47 202 o= Selective-PCReFe] WHES RS H]wsto] A4 Agtas =3
AEsHAT

1) AFLP #4]

P #2& AFLP analysis System kit(Life technologies, USA)¢] ®Wyo] ule}

A gAERE A sk
HA FE3 DNAE Agtas=w Addsts Aot Adaas 697 & A&
¥ EcoRl¥} 49715 QA StE Msele o2 ARE3ste]l ¢F 500 ng® genomic
DNAS9 Algtdd-g =m=vh 2h2b 25unitd] AlgtEi= 37Co| A 3A17A A 9A17H8
= AHegt. FHAE e ATEH DNAC adaptors ligationdt= 373 o]t}
Z oo EcoRl adapter®d Msel adapterE 4o = Eolv}, o] 34 L
T4 ligaseZ 37CAA 3A17F WA 65A17F &t w85 s}, AAAl= PCRES ©]
43 DNA9 o¥)FZE #AAo|v}  adapter’t H-2¥E DNAZYES FHPo=R
pre—amplification= YA adapterd] “gsolH Lo stute A7|7F o Fo1d
EcoRl primer + Msel primerE AR&3to] AgddAES FHA7Y,. PCRES 9gh
mixturet™ 2.5nl adaptor ligation DNA, 20ul pre-amplification primer, 2.5u1 PCR
buffer, 0.1ul Tag polymerase® &3, PCRZ7 S pre-denaturation; 94C oA 55, &
A 94C oA 30%, annealing; 56C oA 18, extension; 72ColA] 1H oz 3l &
30cycle AAIget VA A= S3Fd 9HS FYPORE ARESH 3ETe| Al A

o] 9717} B9 selective primerE AMEEle] 1 F9 AR E HueAom ZEA 7]
t}. Selective-PCR3%F 6470 %3 oA polymorphisme] & WeElE 10719 primer
232 AdEsiA 2 AFLP #40] ARgEtddth. PCRE gt mixture™ 2.5u0
templete DNA, 0250 EcoRI primer, 0.25uf Msel primer, 1yt PCR buffer, 0.140
Tag polymerase, 3.9u¢ grade water® &Y. PCRZ7 2 touch-down 13 cycle®

9T A 30%, 66CA 3027 § 5 v Alo]E vHEE o it} 07CY 2EE Y

FHA Fstar 72CoNA 60x2% stgtk. 2 F normal 33 cycle® 94T 30%, 56T
30z, 72C 1o 2 &9rh HF PCR 2¥ES polyacrylamide Gel 7958 314



DNAZE E7)3itl DNA 5Sugs 5% polyacrylamide gel(running gel® stacking gel)

3 FAA7GEFA(160mx160m plate)oll A 4A 7 DA s FAe
silver staining Wy oz AA 5T doly AL A & eyt MEE B
she] AA)sES]

4) A4 vFAd

7
1%

r}l

AFLP 239 cluster =42 AdAA A& F4& #+H%= binary
data® A 3+sFe] NTSYS complete program® @ A g3k & Ward Wy ox AHzsh

3. dendrogramg #4514
L}, SSRE o] &3t {23 DNA marker 7%

FA AEARE BA AAPEZA BEW shaal AUF-32A1F), e EE), T
4F), dEF6F)on F HE/AEAA ARmE AFAFATFGE 2-1). FdFTL 3
A e Ao, dxFd A FHE FARSH MAE Aol

2) SSR& DNA -2 - 44

DNA %2 CTAB W(Fang ef al, 1992)¢ 2 2AA&c) @A AAE s o
Apapkoll il -196T o] AAALE Ho] F& WEAI F viste] EEI e A
55 20mf cenfrifuge tubed 1gAE Y2 ©& 2% CTAB buffer [2% Cetyl
trimethyl ammonium bromide, 0.IM Tris-HCI (pH 8.0), 20mM EDTA, 1.4 M NaCl,
1% Polyvinylpyrolidone]l 900ulE 931 2 2 =vh 83 65C 2524 3527
Hh2-A1 7l oS FrlRE B %9 Cholroform : Iso—amylalcohol(24 @ 1)& Yo] A3

el

412 5 12,000 rpmell A 587 HAEANH T Al For e g9 HEFES
3]k, thA] b AE A3t F 9] Cl(Cholroform : Iso—amylalcohol) & 948 931
kAol = 12,000 rpmell 5&7F A EE st AF S FEA 3|gstdTh o 7]

e 1/10%9] 10% CTAB buffer(10% CTAB, 0.7M NaChE %o 4ol % 6
5C FerzlA 3u WAL FAE $Fe CIENS ol AN He 7
12000 rpmel A 587 AT AL, AF0e A 1500 A48 Fud $4 43

ole] 1~2u) <k AL buffer[1% CTAB, 50mM Tris-HCl(pH8.0), 10mM EDTA]
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NaCl, 10mM Tris-HCI(pH8.0), ImM EDTAIE HolF 3 1A ZHESF A
71 % 100% A&E 400pE F71ste], 12,000 rpm4C)el 1077 YA 723t

NA pellet?t 38t & thA] 70% o ebE 400puE E7Fstar, 12,000 rpm(4C)ell 10
=3 A4l skl DNA pellets 3Fstdiv) ol@e Aol ¥A REFH & 7124
Z1 % 30pt®] TE [10mM Tris-HCI(pH8.0), ImM EDTA]| DNA pellet-2: &34 3
tfh, DNA B%=#L UV/VIS Spectrophotometer(Ultraspec® 2000, Pharamacia
Biotech, UK)E o] &3l ow, AT+ =5 H0ng/w= 34313

3) SSR+-A

d

Kaundun and Matsumoto(2002)¢] W& Eo2 SSREA & FdsArh AHE
3
2}, & WAL 25w, 3 DNA 100ng, primer 50pmol, Tag polymerase 1
unit(Takara), dNTP(ATP, dTTP, dCTP, dGTP) 0.2mM, 10xPCR buffer[100mM
Tris-HCI(pHS8.3), 500mM KCI, 15mM MgCl] &%39v. PCR &7 2 GenAmp
PCR System 2700(Applied Biosystems, UK)< o] &3Fo] 94Tl 587F =7] WA
A7 F 94 CA A 30%, A9 annealing =X(Table 2-3)1A4 30%, 72CelA 150

=

&

microsatellite primer?] sequences®} primer annealing ==¢| gt AKX =

25 363 wHEs & FHFH oz 72CAAM TEI A7 & Uk TR
ZixE AEL 4Co] BAEAAM 13% polyacrylamide gelolld wr8-&w 10u09

FEHLAS 1000V AYgoz HAIZE 30FAE loading § TEld WMEELS 05ug/ml
EtBr(ethidium bromide)-§ 9ol 4 307 dAst & UV trans-illuminator ‘e~ &
st F P
4) 74 vFd A
SSRell A #4¢ DNA MME=gd oS ol&ste] Me=rt glod(l), flod
&= datas 1HstAth. SSRe| 45 A79& o2 we¥ DNA =S Al 2
%

3 F AFE Z2aR(EEA 70) BN BE/AHE 288e] major WE 917

of

2 A T e 25 FAEIYE Y. ZAME low datats SAZZ W] d#HEa,
=

Aol FAZ=LHEL SPSS 12.0(SPSS Inc., USA)®=A w7 F

7
1%
o

o) g¥ A

A (clustering analysis), F+34 FAFEA] G (genetic similarity), 7+ =4 (Factorial

[UO
d
d
al
o2,
3

correspondence analysis)S



#44 f-AFE R (genetic similarity): simple matching coefficientol] €]+
A7 Fagieh 471959 499 o] 54 Wee) ol wel West 9e
gle W 0= 7IYdste ol Wy AS AT FAF ofefeo} T2 o]F

dRE st AL ALY FARAE el e AR &858

individual 1
total
Outcome 1 0
1 b at+b
individual j

0 C d ctd

total atc b+d p = atb+ctd

Sij=a+d/at+b+c+d, a :

o) thEhiT.

B4 e wE

ob), ¢ 1 282 YEd WMEFILS obd), d 1 HFEER YEuA %

F(1 2), b 12 veERd W= (2

WE (13 2

AR (cluster analysis): A A#A Y (Complete linkage method) 0.2 o3 &
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Table 2-3. Characteristics of nuclear (a) and chloroplast (b) microsatellite loci and

SSR primer sequences.

(a) Characteristics of nuclear microsatellite loci

Code Locus Primer sequence (5'-3") T4(C)
. F: TTAAGCAAAGAAGTCGCG
SSR1  MSCjaF25 50
R: CTAAAATCTCCACTCAGCT
. F: TATTGCCTACGACCATTTCCA
SSR2  MSCjaH38 60
R: TTTGAGTTCGTTGCCTTCTCT
SSR3  MSCiaF37 F: ACTCAACTCAACTGTGCGATC 60
s R: ACAGTGAAGAAAGTAGGGTCG
F: AAGAAGAGCAGAGCAACAAGTG

R4 MSCjali46 60
55 Stia : CCACACACTTTCCACACTTTTG

(b) Characteristics of chloroplast microsatellite loci

=

Code Locus Primer sequence (5'-3") Ta(C)
, F: CAGGTAAACTTCTCAACGGA
ccmpl trnK intron 56
R: CCGAAGTCAAAAGAGCGATT
T F: GATCCCGGACGTAATCCTG "
comp ot R: ATCGTACCGAGGGTTCGAAT
, F: CAGACCAAAAGCTGACATAG
ccmpd  trnG intron 56
R: GTTTCATTCGGCTCCTTTAT
e F: TGTTCCAATATCTTCTTGTCATTT .
cemp o 1ps R: AGGTTCCATCGGAACAATTAT
; ORF 77-ORF 82 F: CGATGCATATGTAGAAAGCC .
CAmPY i tergenic) R: CATTACGTGCGACTATCTCC
bl (i ) F: CAACATATACCACTGTCAAG 60
COmplatpbrrbel, Untersenics o\ CATCATTATTGTATACTCTTTC
O ORE P4bonebs F: GGATTTGTACATATAGGACA 60
cemp ps R: CTCAACTCTAAGAAATACTTG

3 QFue 2 A
7}. RAPDE o] 83 fd 543 DNA marker 7%

D A4 PCR=A

2h 45% A= Ao RAPDEA-E DNAE &€ - gAsdnt on 2yud A
2] PCR 7|¥H9 ¥ 7MAaAE ¥ FAE 39 Template DNA®} Tag polymerase
o] Wste] wE RAPD band® W3E AH RSkt PCRYHS- A 3¢t Template
DNA X% 50ngil, Tag polymerased FEE lunite @ YERGTHZEH2-2A).

=, A9 PCR wh&-9] 25u9] wHE8 %o PCR 10xbuffer(100mM Tris-HCl €

&l

E
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=9 pH 83, 500mM KCI, 15mM MgCl), 0.2M dNTP, 50pmol primer, lunit Tag
polymerase, 183 50ng® genomic DNAZ} H71=E QS w 7173 AAS &8-S5 B
A

PCRHE-S cycle @2o] w2 Zpo]lE H 7] 9&te] 35 Alo] & o7 wheS A
g A (L® 2-2B)ll Mgt 29 A AbolER W& P A (1E 2-2A
A3E A}l = DNA ZZ& 93 PCREAL 94C oA 1203 (pre—denaturation),

°
T

~—

=
&

1 cycle 3+ & 94Co A 30&%(denaturation), 36T ol 4 60z (annealing), 72TC A 2%
(extension) 2. & §le] 15cycle HHESFa, 94C oA 30%, 45CAA 18, 72CoA 28
o= 3l 25cycle WHESE & 72C oA 10E lcycle AAIgH 3 4Co AFAsA . w
Al o] =7& ARESte] RAPDEA! Ads Fastdl

2) RAPD =¥

7oA ERlet A AT xzAE AFEste] PCRE Fd3F3th 80719 primers
Abgstel PCRSE 23 45719 primero] 4] DNAYF S22 EHJUHE 2-2). o5 44%9l
dlgsts 20709 primerdld % DNA ©@¥lo] tdAdg Jelv(GE 2-4, 1Y
2-3). & 484159 A FA F% DNA ©¥Ho| tvadA-3 veEyd 20719 primerdl
ozl F¥%¥ bande & UAH(ET 5457 R e, o] 5 997H(87.1%)7F @&
Bifs e S HAYGE 2-4, 219 2-3).

3 A v

RAPDe] 23t DNA ©@H9 #8385 Ward ¥ o2 clusteringst 3oL H 2-4).
A3 39 aFow ol oW (Euclidian distance value 50.0 ©]dh), H+& 5
MY 2aFo=2 e & A (Euclidian distance value 45.0 °]3h). A I+ 1, 2,
12, 3, 5, 6, 13, 14, 10, 11, 15, 7, A O 4, 34, 41, 28, 32, 38, 37, 36, 40, 29, 33,
30, AMw2 8, 9, 16, 18, 20, 21, 19, AV 17, 23, 24, AV 22, 25, 31, 27,
43, 35, 26, 42, 44, 45, 39415 T3 ASR YEyT o]FhoM i 6 of 7|
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Fig. 2-2. RAPD profiles by PCR conditions. (A): PCR products by
amount of template DNA and 7Taqg polymerase. Lanes 1, 3, 5 and 7;
50ng DNA and 1 unit 7aqg polymerase, Lanes 2, 4, 6 and 8, 200ng
DNA and 3 unit 7Tag polymerase. (B): PCR products after 35 cycle
reaction were not clear compared the right side (A). Lines 1, 2, 3
and 4; OPB-01, Lines 5, 6, 7 and 8; OPB-13. Lane M: molecular
weight marker (HindlI-digested A DNA).
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Table 2-4. Nucleotide sequences, Gt+C contents and detectable polymorphic

bands of primers used.

Primer . G+ C content Total Polymorphism Polymorphism
Primer Sequence
symbol (%) band band rate(%)
A OPA-01 CAGGCCCTTC 70% 10 8 80
B OPA-04 AATCGGGCTG 60% 6 4 66.6
C OPA-09 GGGTAACGCC 70% 3 3 100
D OPA-11 CAATCGCCGT 60% 4 3 75
E OPA-13 CAGCACCCAC 70% 2 2 100
F OPB-03 CATCCCCCTG 70% 8 8 100
G OPB-05 TGCGCCCTTC 70% 5 4 80
H OPB-06 TGCTCTGCCC 70% 4 3 75
I OPB-08 GTCCACACGG 70% 8 7 87.5
J OPB-10 CTGCTGGGAC 70% 8 7 87.5
K OPB-12 CCTTGACGCA 60% 5 4 80
L OPB-18 CCACAGCAGT 60% 6 5 83.3
M OPC-06 GAACGGACTC 60% 8 8 100
N OPC-09 CTCACCGTCC 70% 5 5 100
O OPC-11 AAAGCTGCGG 60% 7 6 85.7
P OPC-16 CACACTCCAG 60% 5 4 80
Q OPC-18 TGAGTGGGTG 60% 4 3 75
R OPD-03 GTCGCCGTCA 70% 7 6 85.7
S OPD-11 AGCGCCATTG 60% 4 4 100
T OPD-20 ACCCGGTCAC 70% 5 5 100
Total 114 99 87.06
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1234567 891011121314 151617181920 21222324 2526 2728 293031 32 33 34 3536 37 38 3040 41 4243 44 45

Fig. 2-3. RAPD profiles by various kinds of primers of 48 tea collections
shown in Table 2-1. The number of lane indicates the sample number
as in Table 2-1. Specific RAPD markers were labeled with alphabet

characters. Lane M: molecular weight marker (Hindlll-digested A
DNA).
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(Fig. 2-3. Continued)
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(Fig. 2-3. Continued)

1234567 891011121314 151617181920 21222324 2526 2728 293031 32 33 34 3536 37 38 3040 41 4243 44 45
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25]

o
12136861111 1743423333423 3891 1221122223243 24414373
2 340158 418287608930 G001 87342581735 624518

TFig. 2-4. Dendrogram based on the Ward cluster analysis of 45 tea
collections of genetic relationship listed in Table 2-1.
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Fig. 2-5. Principle coordinate plot of the 45 tea genotypes shown in
Table 2-1.
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Table 2-5. Genetic distance matrix based on Euclidian value by using RAPD
analysis among 45 tea accessions. Numbers are accession number of 45

collections shown in Table 2-1.

1 23 45678 9001 2BUDLIKYITBOBDA2282AD5F57B3HDA XA DFITB IOLLL 45

1100

2072

3 083078140

4 (7110638079 100

5 (M3 06807474100

6 (7 0MR07L 073 0%1 16D

7 (06340634 068 0711 Q04082 1000

8 (619 056 0610 0711 0711 0684 657 1000

9 06% 060079 072 0772076 068 4781 10D

100740657 0763 0763 0816 0842 0737 068 0781 1000

11073 0650772 0719 807 0816 0746 0728 074 0989 1000

120780760772 0772 7720763 0711 0623 0737 0781 0754 10

13072069068 0728 816 0789 0719 T2 0763 0772 0781 068 100

140737 0TR2073 0763 0833 0789 0772 0649 0788 0807 08160781 085 1000

15078 711079 0719 Q70 0763 (728 068 074 0816 082 072 (1746 0781 10

160719 0632066 0746 0746 0737 06657 0649 0711 0719 0B 067 Q64 0737 068 1000

170553 (58 0579 649 Q44 035 0570 08 057 058 0561 051 050 0588 036 168 100

180711 Q6% 0737 737 74 0711 0675 0746 0789 (1763 017 0754 711 (711 0772 0746 (634 100D

190684 Q6340746 0728 67 0857 (614 684 0711 0719 068 0610 0737 0719078 AR 711 0781 100D

206657 667 0728 (1711 OB 057 0684 075 0728 0719 Q6B 0711 1634 Q630746 AR U781 0L 0789 100D

210719 0719 073 0746 0728 0719 7R (1754 0783 0754 0728 0728 AR (737 0746 737 (0763 088 072 Q912 100

220538 06400649 0719 T2 0640 0688 060 0684 067 0657 069 0728 0711 0737 0675 AR 077 A711 0763 0728 1000

23054 0326 0:F53 058 0570054 054 062068 0561 053 0518 0632 0579 058 667 0738 048 0632 719 0719 0728 1000

240325 054 038 (058 0570 030 057 0657 067 0561 A5 05 0632 0566 085 (614 0763 0728 067 Q737 072 (1746 0800 1.0

2508 067 04 0719 0720746 (1746 0658 0719 0783 0754 072 728 711 0737 Q711 Q667 007 01746 0746 0746 0825 067 068 1000

250614 36 0623 0640 0623 0622 0506 0649 068 0657 Q68 0711 A6+ 162067 0632 1640 0753 (0684 0772 074 0763 0719 0719 0746 1000

270623 0623 06657 01737 0649 0640 067 067 0719 0711 Q634 064 A6EB Q6B 0719 6B 0772 0772 (728 0333 0788 (825 (746 0728 0825 (1781 140

BOT2 0737 068 0711 07280719 0634 0719 068 0719 078 0746 AR 0657 0746 0719 0623 0763 (754 (737 0737 08 06320614 0816 1737 0783 1000

29068 0720711 0711 0763 072 (72 0632 0728 0807 U781 0746 AR AR 0781 (684 0558 0763 Q1 Q737 0737 (1711 0579 039 0783 0719 0688 0772 100

300719 T2 0746 068 0728 0.2 0657 0634 0746 0772 0781 0728 0737 AT 0746 72 Q563 0728 (01719 Q12 0 067 (006 062 (0728 Q64 0B A780 (87 100D

310640 0675 0857 0684 T2 058 0640 0688 0719 1728 7190657 0746 1675 0719 (8 Q614 007 0746 0746 0728 (1772 728 0746 0807 781 047 (0763 1746 078 100D

320684 0754 0711 067 0728 0.2 Q634 0634 0B 0737 0728 0688 Q67 0667 0781 072 0388 0781 01737 1737 0737 0688 0579 064 U781 Q7190688 A7 A7 074 Q781 100D

330649 0684 08 0763 0728 0.2 AR 0649 0711 0754 0746 0711 0719 ATRO7BL 649 A5 076 Q737 (754 0737 (1746 0579 036 0798 AR 0783 0772 085 087 U781 4772 100D

34068 0675 04 0754 0754 0711 0781 07280754 0711 AR 068 7L 078 072 728 QTR 0789 0763 (798 0788 (1754 08 067 Q807 (72804 783 Q746 0711 0754 711 0781 1000

35050 057 032 0632 06 050 058 0658 0619 1623 06220614 0638 065 0657 (675 074 0737 711 0763 0746 (172 1798 0763 (1754 0763 0865 (1746 0623 0688 0780 1628 067 0719 100D

35068 0623 032 0684 0737 0711 067 (1711 064 Q788 ARV TR 711 0675 074 (675 A0 0.7 0675 0640 068 0632 (055 033 A7 0623 0684 1816 078 0763 0737 (0746 0746 (T2 (1684 LD

370719 0719 0728 0688 0728 0737 Q634 0649 067 (0772 Q783 0763 1649 1684 0746 0702 Q300 0728 0649 068k 034 065 054 059 0711 0657 0623 0754 A7 0825 0728 07 0789 0728 0623 0781 1000

33067 08 04 0684 0720728 (711 0728 064 0783 0754 072 0675 0675 074 0675 Q579 0789 067 0728 0746 0649 0623 0658 (0737 QB8 0619 01763 (1763 0763 (1780 Q833 0763 0172 068k 072 (061 1000

30051 0614 0623 0623 0538 054 0506 0614 065 0566 050 050 1614 0561 065 0632 A8 068 0719 (719 0657 (B8 (T2 04 0658 0632 0711 Q657 06220684 1728 1619 0657 0728 0728 068 (T2 0675 LD

400719 0737 076 0711 0781 087 (1754 A719 068 AR 078078 0737 A7I9 0711 684 5 0L T (737 0754 1711 032 06857 (1728 (174 0B 0754 0737 0719 0781 A754 0737 (1763 711 0728 0789 Q781 0 1000
4106657 719 0711 0746 0746 0737 (72 0667 0675 0719 0728 067 AT AT 0711 0684 570 0728 0719 0719 0719 1711 0586 059 0746 0649 0711 0754 0754 0754 0763 0737 0807 Q78 Q675 0746 (072 0816 0.2 (0789 1000
420649 0657 065 067 0640036 0614 0614 0623 0657 A6 0711 1614 0614 068 0649 OBTH 0746 (T Q737 034 01728 0619 0619 0788 U719 073 0772 47190737 0763 AR 0737 (0763 Q711 067 AT (728 0719 0649 0719 1.0
430623 0623 0857 084 0657 0658 0640 067 02 67 ATR0657 0728 0628 0702 (1623 634 0737 06575 (746 0711 (1789 (1763 0728 780 (746 0825 (1746 6B 01746 Q780 Q711 0711 072 0825 0857 (1711 075 0728 (746 (0746 078 100
440649 06657 08 08 0FF8 0622 0622 0634 0728 AR Q6B 0763 U684 U657 0168 (667 0B 0788 (1T 072 0754 (1728 0684 0719 816 0807 0816 0772 (1737 0719 (1738 Q67 0719 0833 0728 088 e OB 0657 634 AR 085 U781 100
450805 0383 032 0684 056 050 050 0638 02 1610 0619 0614 068 1623 01619 OB 0719 0737 01728 0746 0688 (1737 (7280781 0754 0711 0780 1628 1640 08 01780 Q638 0188 01719 0754 036 0623 07 0728 658 QBB 0781 0754 U781 100D
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1 GGCCAGCCAGTCAGCTCCGGCCGCATGGCGGCCGCGGGAATTCGATTCTCACCGTCCCAC

61 CATAGATCTTCTCCCAGAGGGTTTCTACCTCAAGGTCACCCCTCTGTGTTTCTACACTCG
121 ACTCATAAGTATAGGTTGAGTAACCATGGTAAACAAAGCTATCAACTCAACAGACTCGCC
181 AAGATGCAAGTCAAACTCGCCAATAGCTCCCAACATCTCCCATTCCCGAATGGTAATACT
241 AGCTACACTGCTAATGGATTTCCTACTCAAGGCATCGGTCACAACGTTGGCCTTTCCCGG
301 ATGATAATGCAATTCAAAGTCATAATCTTCTATAAACTACATCCACCTTCTCTGTTTCAA
361 ATTCAAGTCTTTCTGTGTAAACAGATATTTTCAGACTCTTGTGATCAAAAAATACTTCAA
421 ACTTCTCACCACACAAATAATGCCTTCAAATTTTCAAGGCAAAAATCACTACTACTAACT
481 CTAGGTCATCAGTAGGGTGGTTCGTCTCATGTGTTTTCAACTGCCGTGAGTCATAAGCTA
541 CTATTTTCCCTTCTTGCATCAAAATACAACCCAAACCTCCCCGTAAAGCATCACAATATA
601 CTAAATAGCCCAAATCCCTCTCTGGAATAATTAACACTAGAGCAGTGGTAAGTCTAACCT
661 TAAGCTTTTGAAATGATTTCTCATAAGTCTCACTCCACACCAACTTAATTCCTTTCCTCA
721 TCAGTCTAGTCAATGATGAAGCTAATCTATAGAAATCTTTCACAAACCGACAGTAATACT
781 CTGCTAACCCCAAGAACTATGGATCTCATAGGCATTCTTAGATTGTTCCCAATCTTGTAC
841 CGCTTCTATCTTGGATGAATCTACAATCACTCCTTTTCCAGATACCACATGGCCTAAGAA
901 CTTAA (905bp)

TFig. 2-6. Nucleotide sequence of line specific RAPD marker among the 45 tea(Camellia

sinensis) accessions. ‘sample no. T02, primer #0PCO09.

1 GGCCAGCCAGTCAGCTCCGGCCGCATGGCGGCCGCGGGAATTCGATTCTCACCGTCCCAC
61 CATAGATCTTCTCCCAGAGGGTTTCTACCTCAAGGTCACCCCTCTGTGTTTCTACACTCG
121 ACTCATAAGTATAGGTTGAGTAACCATGGTAAACAAAGCTATCAACTCAACAGACTCGCC
181 AAGATGCAAGTCAAACTCGCCAATAGCTCCCAACATCTCCCATTCCCGAATGGTAATACT
241 AGCTACACTGCTAATGGATTTCCTACTCAAGGCATCGGTCACAACGTTGGCCTTTCCCGG
301 ATGATAATGCAATTCAAAGTCATAATCTTCTATAAACTACATCCACCTTCTCTGTTTCAA
361 ATTCAAGTCTTTCTGTGTAAACAGATATTTTCAGACTCTTGTGATCAAAAAATACTTCAA
421 ACTTCTCACCACACAAATAATGCCTTCAAATTTTCAAGGCAAAAATCACTACTACTAACT
481 CTAGGTCATCAGTAGGGTGGTTCGTCTCATGTGTTTTCAACTGCCGTGAGTCATAAGCTA
541 CTATTTTCCCTTCTTGCATCAAAATACAACCCAAACCTCCCCGTAAAGCATCACAATATA
601 CTAAATAGCCCAAATCCCTCTCTGGAATAATTAACACTAGAGCAGTGGTAAGTCTAACCT
661 TAAGCTTTTGAAATGATTTCTCATAAGTCTCACTCCACACCAACTTAATTCCTTTCCTCA
721 TCAGTCTAGTCAATGATGAAGCTAATCTATAGAAATCTTTCACAAACCGACAGTAATACT
781 CTGCTAACCCCAAGAACTATGGATCTCATAGGCATTCTTAGATTGTTCCCAATCTTGTAC
841 CGCTTCTATCTTGGATGAATCTACAATCACTCCTTTTCCAGATACCACATGGCCTAAGAA
901 CTTAA (681bp)

TFig. 2-7. Nucleotide sequence of line specific RAPD marker among the 45 tea(Camellia

sinensis) accessions. ‘sample no. TO1, primer #OPA13.
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L}, AFLPE o]&3t f-4d 5437 DNA marker 7l

1) AFLPEA e HA Astasrzd =1 A3
2} 45%F A Eo] QoA AFLPEA-4 DNAE #g - AAst49t). AFLP &2 A
8 primers AEst7] ste] kitel M AEstal 9= EcoRIZ Msele] b2k 20
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A HAd3t olele] EFolME UE FEYFE Ho YUt Adas 2¢S s

o £4& T35
2) #F9] AFLPE4]
A7) A ZQlet AA primer 23S 72l AFLPEAY S T 33dvh. Mdd
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7 Cluster ¥4

44 A3 (Complete linkage method) 2 & Wl=g 7888 AAAF o] g4 e

_ﬁ
il

(2 2-14), F+AA HALE A (genetic similarity) 050014 & 45 4 o]
aEe® WY 1059 B9 FAREASTE 058~1.00 Aol wrERste

AAE(sample no. 10, 12, 4, 13, 5, 8, 6, 17, 18, 16, 20, 23, 14, 22, 32)°] sttt 2
F& FAFEAF7E 052~0.97 Ate] o™ 15 A8 (sample no. 28, 37, 45, 1, 3,
2, 15, 7, 19, 21, 24, 40, 41, 29, 3D)°] £ak3ivh. 31F 2 FAFEAIF7F 0.55~0.93 A

ol vehtom 9 3 A S (sample no. 26, 30, 36, 27, 34, 39, 42, 38, 44)°] %39

oo

AE
w1

5

b

M

o 4052 AR AS7E 065598 2 A A S (sample no. 33, 43)°] &£3ATE 5
2L FAFEASIY 0512 YEhy s 2 3 A Z(sample no. 25, 35)0] &3+t 6
d52 FAFEAZE 06592 vEt 2 =R A S (sample no. 9, 11)°] 4314 9]
€ %5 1, 2, 33Fd Fo AT F 86.7%B9FHAST)E dvkre] FHAE
FEo] Ao 17F L U (dEFE 65 F 43)Y dEFTA o= FHAZ
F3Eo] a1, 23F S WHESH g FPAE] £tk 32FS = FHA
Frbol &3t 31Fo £33 FHATY AAAAYge AuE 23 &H A%
(sample no. 30, 36, 38, 44), =< 245 (sample no. 26, 39), 24 245 (sample no.

34), v 245 (sample no. 27, 42). 2 el k|, 671 2Fo o] sk= H
AT x5 #ZFs A3 13452 Ud, 5=, d2EFIdE 5842 3, 4, 6L F

o2 eyt 9AE S dE T 2L 1aFd Fokd 10452 U, &

JEAHFo] 219 Aol & aFoR FEHo] 44 iAo YEv= 2(1995)
<} w2009 RAPDEA Aot =g Y2 2
o2 FHHET o] 5(2003)2 374%F

5

% 305e FFMFAEA FTLPFOE TN FFALYF] FRFAE

B oage Bl 9es RSk Bd & Avd At Lyu $2008)0] 598 A

22 o]§3 RAPD ¥4 279l thil R @ Fo] B 61FoR vy
[e2]

d], o]= RAPD #2419 3 1Zo] AFLPIAE 271 2208 AEEHA7] W
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RAPD 45 FalA 124 AAEF EAf 467E 2 dsl fd4 FadAsE &
Atk AFLPAA 853 & 38270 DNA W= dataZ® 7] %% Simple matching
coefficients AR&ste] 44 fFARE A4S £4% 23 (Table 2-8), & 45 A
13} d1Abe]el &3 100+

1
e w4 FAEAFE F

- =2 FAH FAEAFE Y vt T Ede #9449 fFARAsE HA
011¢FAAE M= 113 45 A3t Hal 095 AE W2 49 12 Abo]) Apol
EEFY FA44 FAEAF vmsA Rt A HE 49 12 AlolE A9 g

o FAA FAEAS 0.00~0.929 A diE Ve ST

4) AFLP marker 213

AFLPEA das Ed& 7z A% Sol¥olw AAA Sl= markerd] theh At
S SIATHE 2-9). FAIS 45AF T 10 AFA B8 209719 W= F 22707
A EolAed HWi== yewu A% Solddd W=y b #E EAxHE
EcoR+AA/Msel+CAG 2322 HASAA 81 vhd, Al EoldQl w=r) 7}
A Ao gAaxee EcoR+AAC/Msel+tCAC %oz 2AEd A 2749t Eo)ldH
=71 °F 70bp~800bpAte]l Atk o5 Eolwi=d diste] FrYde ArY o ¢
71 E-s AR A HFig. 2-15).
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Table 2-6. Primer combination for optimal AFLP analysis in the 45 tea accession.

~Myung-sun (accession number 13)-

Msel primer

EcoRI primer M+ CA M+ CAG M+CTT M+ CAT M+ CAC

E+ AA ++ ++ ++ ++ ++
E+ AAC ++ ++ ++ ++ ++
E+ ACA ++ ++ ++ ++ ++
E+ACG ++ ++ ++ ++ ++

—-Charm-nok (accession number 14)-

Msel primer

EcoRI primer M+ CA M+ CAG M+CTT M+ CAT M+ CAC

E+ AA ++ ++ ++ ++ ++
E+ AAC ++ ++ ++
E+ACA + + +
E+ ACG + ++ - + ++

-Bo-hyang (accession number 15)-

Msel primer

EcoRI primer M+ CA M+ CAG M+ CTT M+ CAT M+ CAC

E+ AA ++ ++ ++ ++ ++
E+ AAC ++ ++ ++ ++ ++
E+ ACA + + + + +
E+ ACG ++ ++ ++ ++ ++
++ excellent, + middle , - none amplified.

Table 2-7. Primer combinations, detected bands and polymorphic bands by AFLP
analysis in 45 tea accessions.

. Percentage of
Number of Number of polymorphic

EcoRI+ 3 Msel+ 3 polymorphism
detected bands bands

ACG CTT 44 44 100%
AAC CAC 45 43 95.6%
ACA CAC 20 19 95%
ACA CAG 60 58 96.7%
AA CAG 40 39 97.5%

Total 209 203 97.1%
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TI1a D17 ALY 03 05 0% 0= I 0Oid 015 piralp ]

TFig. 2-8. AFLP patterns of each three samples (B; Bo-hyang, C; Charm-nok, M;
Myung-seon) detected with 20 primer combination. The left-most lane was DNA

size marker.
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TFig. 2-9. AFLP patterns of the 45 accessions detected with EcoR I +ACG / Mse
I +CTT primer combination. The number of lane indicates the 45 tea accessions
shown in Table 2-1. The left-most lane was DNA size marker. Specific AFLP

markers were labeled with arrows.
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Fig. 2-10. AFLP patterns of the 45 accessions detected with EcoR I +ACC / Mse
I +CAG primer combination. The number of lane indicates the 45 tea accessions
shown in Table 2-1. The left-most lane was DNA size marker. Specific AFLP

markers were labeled with arrows.
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Fig. 2-11. AFLP patterns of. the 45 accessions detected with EcoR I +ACA / Mse
I +CAC primer combination. The number of lane indicates the 45 tea accessions
shown in Table 2-1. The left-most lane was DNA size marker. Specific AFLP

markers were labeled with arrows.
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22

TFig. 2-12. AFLP patterns of the 45 accessions detected with EcoR I +ACA / Mse
I +CAG primer combination. The number of lane indicates the 45 tea accessions
shown in Table 2-1. The left-most lane was DNA size marker. Specific AFLP

markers were labeled with arrows.
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TFig. 2-13. AFLP patterns of the 45 accessions detected with EcoR I +AA / Msel
+CAG primer combination. The number of lane indicates the 45 tea accessions
shown in Table 2-1. The left-most lane was DNA size marker. Specific AFLP
markers were labeled with arrows.
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Fig. 2-14. Complete method dendrogram of the 45 tea accessions based on genetic
similarity matrix calculated from AFLP markers. Accessions numbers are as

indicated Table 2-1.
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Table 2-8. Similarity matrix based on the simple matching coefficient
similarity index by using AFLP analysis.

12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45

1.00

0.911.0¢

0.90.8:1.0

0.910.90.911.0t

0.810.810.8:0.9:1.01

0.810.810.8:0.910.9'1.0¢

0.80.8:0.80.7'0.810.8.1.0(

0.80.80.8:0.8:0.90.9(0.7°1.0(

0.200.210.10.2'0.210.2:0.1(0.3(1.0(
0 0.90.810.910.9°0.910.9:0.7°0.9°0.3(1.0(
1

0.410.310.3:0.310.3.0.2/0.2.0.3(0.50.3(1.0(

12 0.910.810.910.910.910.8(0.7:0.9:0.2'1.000.3(1.0(

13 0.910.9:0.810.9'0.9/0.9:0.70.9:0.3:0.9'0.3(0.9°1.0(

14 0.810.810.7:0.810.8 0.7{0.7(0.710.3'0.810.5 0.8(0.8(L.0(

15 0.90.80.8:0.810.8:0.8(0.8:0.8:0.2:0.8(0.3:0.810.8(0.8:1.0(

16 0.8:0.910.8 0.910.9:0.9!0.8:0.9:0.1(0.810.2(0.810.810.7:0.81.0(

17 0.810.810.7:0.810.9/0.9:0.8(0.8(0.10.9(0.2(0.810.8(0.8:0.8:0.9:1.0(
70.7:0.9.0.80.8:0.80.210.810.2:0.7¢0.8:0.7/0.810.810.9:1.0¢
'0.7:0.7:0.7:0.8(0.70.7°0.1(0.7°0.2 0.70.70.7:0.7¢0.8:0.8 0.7{L.0(

= =0 00 ~1 O U Lo D

3

23 0.70.70.7.0.70.8 0.710.70.7'0.2 0.710.2:0.70.7¢0.710.710.8 0.8(0.7(0.7
24 0.70.70.70.70.7°0.7.0.70.70.160.710.2:0.70.6'0.610.8.0.7°0.7°0.7°0.7
25 0.30.210.30.20.310.310.2/0.3:0.00.3:0.1.0.2(0.210.3(0.30.2'0.210.210.2 § J10.21L
26 0.70.70.6'0.7'0.7:0.7(0.7(0.610.110.7:0.2.0.7 0.7 0.6:0.70.7:0.710.7/0.7:0.610.7.0.60.710.8:0. 1!1.0¢
27 0.70.7:0.70.70.7.0.6/0.6(0.7(0.190.70.2'0.710.7(0.7 0.70.7 0.7'0.60.6:0.710.7.0.70.7.0.7:0.20.8 1.0t
0.6:0.6:0.6:0.70.6(0.6°0.1(0.7(0.210.6:0.5{0.6:0.7(0.6:0.6(0.6(0.6:0.7(0.5 .60.710.3:0.610.6:1.01
80.310.80.7.0.7-1.01

0.6:0.80.7(1.0(
50.6:0.50.6:1.0(

.70.310.9:0.7°0.610.7:0.810.7°0.510.5:0.610.41.0(
60.7:0.7(0.60.70.60.6:0.7:0.7:0.20.710.7 0.7:0.6'0.60.6(0.6{0.5 0.5/0.4 0.7:1.0(
7(0.70.7:0.6:0.6t0.50.6.0.6:0.610.2°0.7:0.6.0.610.6:0.70.6(0.4:0.5(0.6(0.4 0.70.6'1.0(
60.6:0.6:0.7(0.6:0.60.60.710.8:0.20.810.7:0.6:0.7:0.7°0.7¢0.5{0.410.7.0.4 0.710.7(0.7:1.0(

0.70.10.70.70.60.
0.70.20.7:0.60.6'0.7

41 0.60.6'0.610.6'0.7 0.6(0.7:0.6:0.0(0.6'0.010.610.6:0.5¢ 0.6:0.6:0.70.7:0.7:0.50.4:0.5(0.4(0.7°0.70.60.6(0.8:1.0(
0.70.6:0.610.6:0.6.0.5(0.5(0.6(0.1:0.610.110.7 0.6(0.6:0.6(0.510.6:0.6:0.6:0.6(0.610.510.6:0.7:0.210.80.610.610.710.70.6{0.5!0.4(0.510.3(0.7:0.7(0.70.80.8 0.6(1.0(

‘ 0.510.510.2'0.6:0.50.510.6:0.7°0.6:0.6(0.6(0.510.6(0.5(0.4 0.610.50.4:0. 50.410.50.50.50.5:0.510.5:0.50.6:0.4'0.5:0.5/0.4'0.4(0.441.0(
0.40.50.50.50.610.20. .50.6'0.31.00

0.510.50.50.6(0.5:0.5(0. 60.6
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Table 2-9. Numbers of line specific bands and band sizes detected by using

AFLP analysis in 45 tea accessions.

Primer combination

No. of line specifie

acession no.

Band sizes(bp)

bands
1 9 70bp
E+ ACG/M+ CTT L 11 132bp
9 25 350bp, 372bp
1 43 322bp
E+ AAC/M+ CAC ! 25 85bp
1 33 750bp
1 9 100bp
E+ ACA/M+ CAC 1 11 195bp
1 25 182bp
1 9 86bp
E+ ACA/M+ CAG ! 32 91bp
1 12 93bp
1 45 198bp
9 9 260bp, 165bp
3 11 520bp. 92bp. 94bp
E+ AA/M+CAG 1 25 800bp
1 27 340bp
1 35 100bp
Total 22 10
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1 GATGAGTCCTGAGTAACAGATAGCTGACAGATGTGGCTTATAGTGAGTAAAGGTACTCAT
61 AATGGTTGTTGGAAGATCATGCCTACAGTTAGGGGATCACTCCCTAATAACTAAGAAAGT
121 GGGCAGCTTGCAGAAAGATGCTAGAAGTTGGAACATGAGTTGACTATGCTTTAGGAGTGG
181 TGCCACCATGTTCTCTTGGGGTAGTTATAGAGCTTAGAGGATAAGTCAAACAATGTATAA
241 GTATTACCCGACTTTAACGGGGAAAGATATGAGAAATCTATTAGTAAGGCACTCTGAGCT
301 CTCTACTGTGAATTGGTACGCAGTC (325bp)

Tig. 2-15. Nucleotide sequence of line specific AFLP marker among the 45 tea (Camellia

sinensis) accessions. "AFLP sample no. 25 - primer combination : E+ACA/M+CAG.

1 GACTGCGTACCAATTCAAGAGGGCGACATCGTAACAATGCACGCTTGGGTCACACGCCAA
61 CGTGGGAATGGCCTGATTGGTGCCCTTCCACACGCGCCCTACTTCCCCTTCCCCAAGGAA
121 GAAAATTTCTGGCTCCTACTTGCAGACTCGGTCTCCAATGATGTATGGATGTTTCAGAAG
181 GTTAACTTCATGGACGAAGCTACGGCTATAATCGCTGCATCGAAAGCAATTCAAGAGTCG
241 AAGGAAGGGTCTGGGGCTAGCTTGAAGGAGATAAGTTTGGCTGTTACTCAGGACTCATC
(299bp)

Tig. 2-16. Nucleotide sequence of line specific AFLP marker among the 45 tea (Camellia

sinensis) accessions. *AFLP sample no. 33, primer combination : E+ACG/M+CTT.

Tk SSRE o] &% %43 DNA marker 71

1) 2k9] SSREA]

Z 459 2 FHEAEE 11719 SSR primer® PCRE Fald A (23 2-17),
FTAE 10709 SSR primerdlA] & 2ul=Z dQa, 2 F v W= QR
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CCMP1

12345678 9 10

12345678 9 10

CCMP5
1 2346678910

Fig. 2-17. Polyacrylamide gel electrophoresis patterns of SSR-amplified C sinensis
DNA. DNA from each of the 3 Taiwanese, 4 Chinese, 6 Japanese and 32 Korean

green tea accessions was amplified by using primer information as Table 2-8.
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Fig. 2-17. Continued.
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Fig. 2-17. Continued
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Fig. 2-18. Cluster analysis of 45 tea accessions listed in Table 2-1 by Ward
method.
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Table 2-10. Detected bands and polymorphism rate by using 10 SSR primers.

Polymorphic Polymorphism
Code Total bands
bands rate(%)

ccmpl 5 5 100
ccmp?2 11 8 72.7
ccmp3 6 5 83.3
ccmpb 3 2 66.7
ccmpb 8 7 87.5
ccmp? 6 4 66.7
ccmp9 2 1 50.0
SSR2 2 1 50.0
SSR3 35 34 97.1
SSR4 14 13 92.9
Total 92 80 87.0

Table 2-11. Numbers of line specific bands and band sizes detected by using 10 SSR

primers.

Polymorphi No. of line . Band sizes

Code . Accessions no.
¢ bands specific bands (bp)
ccmpl 5 0 - -
ccmp?2 8 0 - -
ccmp3 5 1 34 67bp
ccmpb 2 0 - -
ccmpb 7 3 38 957 220bp
ccmp? 4 0 - -
ccmp9 1 0 - -
SSR2 1 0 - -
1, 13, 14, 15, 16, ~

SSR3 34 18 19 140 7 1400bp
SSR4 13 5 9, 13, 14 220~ 570bp
Total 80 27 9
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Table 2-12. Similarity matrix based on simple matching coefficient among 45 tea
accessions by using SSR analysis.

123456789 101121314151817181920028845878003PBHABIBITBDOLHNLBHMLH
1.0

0.61.0

0.£0£1.0

0.60.60.61.0

0.£0.£0.0.61.C

0.60.60.60.60.£1.(

0.60.60.60.£0.0.61.C

0.60.60.60.60.£0.0.61.0

0.60.£0.60.60.£0.£0.0.61.C

10 0.60.£0.60.£0.60.60.0.60.6 1.C

11 0.60.£0.60.60.£0.£0.£0.£0.£0.61.C

12 0.60.60.60.60.60.60.60.70.0.60.6 1.

13 0.60.60.60.60.£0.60.50.70.60.£0.70.71.C

14 0.570.50.50.50.50.50.0.60.50.70.£0.70.€ 1.C

150.70.50.50.50.0.60.0.60.50.70.0.70.70.6 1.

16 0.70.70.50.50.70.50.50.70.70.€0.70.70.€0.50.71.C

17.0.50.50.50.50.50.50.50.60.50.70.70.€0.50.50.70.5 1.C

18 0.60.60.60.50.0.60.£0.60.0.70.£0.10.70.€0.60.50.6 1.C

190.60.£0.60.60.60.60.60.60.60.60.0.60.50.70.70.70.70.6 1.

200.50.50.50.50.60.60.60.£0.70.70.60.50.70.60.60.50.70.£ 0.6 1.C

21 0.60.£0.60.£0.60.60.60.0.60.70.60.50.70.60.60.60.€0.£0.€0.£1.C
220.£0.£0.£0.60.60.60.60.0.60.60.60.70.60.60.60.60.€0.60.€0.60.61.C
230.60.0.60.£0.60.60.60.0.60.0.0.60.60.60.60.70.£0.£0.£0.60.0.£1.C

24 0.60.£0.60.£0.60.0.70.70.60.0.70.60.£0.60.70.€0.€0.50.€0.70.50.60.€ 1.
250.60.0.£0.60.60.60.60.0.60.0.0.60.60.70.60.50.70.60.0.60.€0.£0.£0.6 1.

26 0.60.£0.£0.0.60.60.60.£0.60.0.€0.60.60.70.60.70.70.60.0.60.€0.£0.£0.60.€1.C
270.60.£0.60.£0.60.60.£0.£0.£0.£0.£0.0.570.70.50.50.70.60.€0.70.0.60.£0.60.0.€ 1.

28 0.60.£0.60.£0.60.0.£0.£0.£0.50.£0.0.50.70.60.70.70.60.0.60.£0.60.£0.70.£0.€0.C1.C

29 0.60.£0.£0.0.60.60.60.£0.60.0.€0.£0.0.70.50.70.70.60.60.70.50.60.£0.£0.£0.€0.£0.6 1.C
300.£0.0.£0.0.60.60.60.60.60.0.60.60.60.70.50.70.70.60.0.70.£0.60.£0.60.0.€0.£0.€0.£1.C
310.£0.£0.£0.60.£0.60.60.0.60.0.€0.60.60.60.60.50.70.60.£0.60.60.£0.0.60.£0.£0.0.£0.£0.61.C
320.£0.0.£0.50.60.60.60.£0.60.£0.60.60.70.50.50.70.70.60.€0.60.€0.60.0.70.0.60.0.£0.70.60.€1.C
330.60.£0.£0.0.60.60.60.£0.60.60.60.60.60.50.60.70.70.60.€0.60.€0.60.0.60.0.£0.£0.60.£0.£0.0.£1.(

34 0.£0.£0.£0.£0.60.60.60.£0.60.0.0.60.60.570.50.50.70.£0.€0.60.€0.60.€0.60.€0.€0.£0.60.£0.60.0.€0.C1.C
350.60.0.60.£0.60.0.60.£0.60.60.60.60.60.50.70.50.70.60.€0.70.€0.60.0.60.0.60.£0.60.£0.60.0.€0.0.C 1.C

36 0.60.£0.60.£0.60.60.60.0.60.0.0.0.70.60.60.70.£0.£0.€0.60.€0.£0.0.60.0.60.£0.£0.£0.60.£0.€0.0.0.61.C
370.60.60.£0.60.60.60.60.£0.60.70.£0.60.70.50.50.50.70.60.€0.60.€0.60.0.60.0.60.C0.€0.£0.60.£0.€0.£0.€0.6 0.C 1.C

38 0.60.£0.60.0.60.60.60.£0.60.70.£0.60.570.70.60.50.70.60.€0.60.€0.£0.0.60.0.60.0.€0.60.60.£0.€0.£0.0.60.C0.£1.C
390.50.70.60.50.60.60.60.70.10.70.€0.70.70.70.50.€0.€0.70.€0.70.€ 0.6 0.£0.70.€0.€ 0.70.70.50.70.50.70.£ 0.€ 0.6 0. 0.6 0.€ 1.
400.50.60.50.70.60.510.60.€0.70.50.60.50.70.50.70.70.70.60.70.£ 0.6 0.60.€0.70.€ 0.6 0.5°0.70.70.70.70.6 0. 0.6 0.5 0.6 0.£ 0.€ 0.7 1.
410.£0.60.0.60.60.60.60.€0.60.€0.60.€0.60.70.70.70.70.60.60.70.60.60.€0.60.€0.£0.€0.60.0.60.£0.6 0.6 0.60.£ 0.6 0.£0.€0.£ 0.6 1.C

42 0.£0.£0.60.60.60.60.60.60.60.€0.60.60.60.70.70.50.70.60.60.70.60.60.€0.60.€0.£0.C0.£0.0.60.60.60.£0.60.£0.60.£0.€0.70.50.6 1.C
430.50.60.60.70.£0.60.£0.€0.70.70.60.50.50.50.50.70.6 0.€0.60.70.60.0.60.50.60.£ 0.6 0.£0.€0.70.€ 0.6 0.6 0.6 0.70.6 0.£ 0.6 0.70.70.7 0.6 1.C
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1 TGGTGCATATGATACACCCAGAGTGCATCCTATAACTGGAAAAGACTATTGTATCGCTGT
61 AATCACACTCTTGATGGTGGAATTTTACCCAAAATGGATTTGAGGGCTCAAATGAACAGG
121 GTGTAATGCACCCGTGATGCATAAGATAATTTCTACATACCTTGCTGGGGTCCTCTTCTC
181 CACAGAAACAATTCACTTTGTGGGCAAACTTTGATCGGCGTAATTGTGCTTC (232bp)

TFig. 2-19. Nucleotide sequence of line specific SSR marker among the 45 tea(Camellia

sinensis) accessions. SSR—-sample no. 30 primer: 141tt.
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Fig. 3-62. Rooting appearances of evergreen trees including of

tea in 3 months after cuttings.
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Table 3-1. The comparison of rootings among different soil mediums in the tea

cuttage.
Fresh .
. . Rate of No. of Length of . Dry weight
Cutting soil ] weight of
rooting(%) roots root(cm) of root(g)
root(g)

Masa soil 91.3 14.8 4.2 0.21 0.037
Masa + Perlite 88.2 13.3 3.9 0.22 0.041
Masa + humus 35.2 6.7 1.9 0.08 0.023

Vermiculite 64.5 8.3 3.2 0.11 0.042

\Y iculit

ermicuite 75.1 6.8 2.9 0.12 0.028

+ Perlite

Peat moss 45.3 5.7 2.3 0.08 0.013

Perlite 72.7 11.7 3.2 0.17 0.067
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Fig. 3-4. The comparison of rootings among different cutting

sites of tea stem in the covering tea cuttage.
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Fig. 3-5. The several aspects of cutting in the covering tea

cuttage..
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Fig. 3-6. The comparison of rootings among several cuttings

with different leaf numbers in the covering tea cuttage.
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Fig. 3-7. The comparison of rootings among cuttings stored for

different days in the covering tea cuttage.
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Table 3-2. The comparison of rootings between covering cuttage and mist

cuttage in the tea cuttage.

Fresh
Condition . . Rate of No. of Length of .res Dry weight
Cutting medium ) weight of
of cuttage rooting(%)  roots root(cm) of root(g)
root(g)
Masa soil 85.3 9.6 7.2 0.52 0.043
C )
OVENE  pertilized soil  66.7 5.6 6.0 0.38 0.031
cuttage
Humus soil 60.2 5.2 7.9 0.47 0.038
Masa soil 86.7 7.6 6.9 0.41 0.043
Mist . .
Fertilized soil 73.3 6.9 7.8 0.44 0.029
cuttage
Humus soil 33.3 2.9 7.2 0.47 0.039
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Normal temperature

Fig. 3-8. Rooting aspects showed

cuttage conditions.
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Table 3-3. Effect of plant regulators on rooting in the covering tea cuttage.

Plant hormone RaFe of No. of Length of W:i;iihof Dry weight
rooting(%) roots root(cm) root() of root(g)
Control 82.6 9.2 6.3 0.25 0.018
IBA 10ppm 81.3 12.3 9.2 0.38 0.037
IBA 50ppm 90.7 15.2 12.5 0.51 0.041
IBA 100ppm 92.2 14.9 11.9 0.44 0.037
IAA 100ppm 79.3 8.3 4.9 0.17 0.021
NAA 100ppm 80.2 7.3 5.3 0.21 0.023
O 2x° YT
DHAEA AESH 2271 S8k Aol 247 2 ¢ s s st 2
ST g m A= Fuks Yol Hgkth 25Tl FEgh T E&S 1l vy 35¢C
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Table 3-4. Effect of temperature on the rooting in the covering tea cuttage.

Average Longest

Rate of Rate of Fresh Dry
] ] ) No. of  Root root ] ]
Temperature rooting withering weight of weight of
roots length Length
(%) (%) root(g)  root(g)
(cm) (cm)
Room
20 80 3.0 0.42 0.55 0.003 0.002
temperature
15T 53.3 46.7 12.8 1.0 2.22 0.062 0.043
25T 80 20 20.3 2.34 4.77 0.142 0.079
35T 0 100 0 0 0 0 0
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Fig. 3-9. Changes of air temperature in one covering tunnel and

double covering tunnel cutting beds.

Table 3-5. Effect of one covering tunnel in the covering tea cuttige.

Average Longest

. Rate of Rate of Fresh Dry
Tunnel Cutting ) ] ) No. of Root root ] .
. rooting withering weight of weight of
condition space roots length Length
(%) (%) root(g)  root(g)
(cm) (cm)
1xlcm 52 24 7.50 0.46 0.26 0.031 0.023
Open
5xbcm 72 8 12.3 1.25 2.62 0.062 0.034
1xlcm 34 16 16.4 0.95 2.32 0.074 0.042
Closed
5xbcm 92 8 21.6 0.90 2.29 0.171 0.083
Mean 81 14.0 14.4 0.89 1.87 0.084 0.045
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Table 3-6. Effect of double covering tunnel on rooting in the covering tea cuttage.

Average Longest

. Rate of Rate of Fresh Dry
Tunnel Cutting ) ] ) No. of Root root ) .
o rooting withering weight of weight of
condition space roots length Length
(%) (%) root(g)  root(g)
(cm) (cm)
1xlcm 72 20 12.3 0.78 1.91 0.020 0.007
Open
5xbcm 34 12 21.9 1.34 2.81 0.083 0.045
1xlcm 34 12 27.6 0.79 1.90 0.130 0.061
Closed
5xbcm 92 8. 42.9 0.77 2.03 0.162 0.110
Mean 83.0 13.0 26.2 0.92 2.16 0.098 0.055
0 AYAEA HEA MAE G
HEA AT B AT A% FRAAE AR AR A HE A, e 3

=

o}o

of AYuom e AAs

=
oAz d3E 1o

bavl skl AggEEE 248

F3il
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Table 3-7. Effect of shading on rooting in the covering tea cuttage.

Average Longest

. Rate of Rate of Fresh Dry
Shading ) ] ) No. of Root root ) ]
o rooting withering weight of weight of
condition roots length  Length
(%) (%) root(g)  root(g)
(cm) (cm)
No shading 45 55 13.3 0.82 2.47 0.0530  0.0360
25% shading 50 50 15.1 0.86 2.21 0.0252  0.0205
50% shading 40 60 13.0 0.60 1.35 0.0051  0.0037
75% shading 10 90 5.0 0.30 0.70 0.0030  0.0026

Table 3-8. Effect of dark treatment on rooting in the covering tea cuttage.

Average Longest

Rate of Rate of Fresh Dry
Dark ) ] ] No. of Root root ) ]

rooting withering weight of weight of

treatment roots length Length
(%) (%) root(g)  root(g)
(cm) (cm)

Control 46.6 53.3 6.4 1.28 2.84 0.0220 0.0175
1 day 40.0 60.0 3.3 1.18 1.93 0.0130  0.0106
2 days 20.0 80.0 2.3 1.56 2.20 0.0039  0.0036
3 days 33.3 66.6 5.4 0.78 2.86 0.0125 0.0105
4 days 40.0 60.0 4.0 0.60 1.30 0.0054  0.0050
5 days 26.6 73.3 2.2 0.67 1.05 0.0021 0.0018
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Table 3-9. The comparison of rootings among 5 pots in the tea pot cuttage.

Fresh

Rate of No. of Length of . Dry weight
Pot ) weight of
rooting(%) roots root(cm) of root(g)
root(g)
Paper pot 93.2 9.3 5.9 0.28 0.043
Jiffy pot 88.5 8.3 6.9 0.31 0.042
Vinyl pot 60.0 6.8 3.9 0.12 0.022
Bio pot 89.1 8.7 6.8 0.38 0.012
Plug tray 35.7 5.9 3.2 0.11 0.008

-

Rete of rocting(%)
o338 85883888

B rate of rocting(%)
—e— NO. of roats(no)

Ik

8 8 8 & &

1
-
a0

1
a0

Vinyl pot Paper pat Flug tray Jiffy pot Bio pat

No. of roats

Fig. 3-10. Rooting rates and root numbers in different cuttage mediums.
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Table 3-10. The comparison of rootings among 6 varieties in the tea pot

cuttage.
Fresh
o Rate of No. of Length of weight Dry weight
Varieties of tea ]
rooting(%) roots root(cm) of of root(g)
root(g)
Yabukita 86.2 9.3 6.8 0.38 0.059
Meiryuku 84.5 11.3 7.3 0.51 0.062
Chamrok 78.6 3.8 6.1 0.32 0.032
Myungseon 80.4 7.7 5.8 0.38 0.042
Bohyang 72.7 6.9 7.0 0.31 0.028
Wild tea 43.3 4.2 4.8 0.19 0.017
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Fig. 3-12. Rooting types of the pot tea cuttage.

A type is rooted on both basal area and stem sides of
cutting. B type is rooted only on basal area of cutting.
C type is formed with calluses on basal area of

cutting.
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Fig. 3—-11. Rooting rates and root numbers in the different cuttage

conditions.
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Fig. 3-13. The aspects of microbes formed in the different cuttage mediums.
A; Masasoil, B; Peatmoss, C; Vermiculite, D; Perlite, E; Field soil,
F; Bed soil, G; Leaf mold.
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Table 3-11. Microbe numbers formed and tea rooting in several cuttage

soils.
No. of Rate Average Longest
. Rate of Fresh Dry
Dark microorg  of ~ No. of Root root ] ]
] _ withering weight of weight of
treatment  anisms rooting @) roots length Length @) (@)
4 root(g root(g
(CFU/g) (%) (cm) (cm)

Masa soil 6.0x10* 95.0 5.0 23.3 5.7 11.2 1.14 0.175
Peat

moss

Vermiculite 3.3x10° 97.5 2.5 40.7 8.9 13.4 1.22 0.206

2.0x10° 64.3  35.7 15.6 4.7 7.9 0.78 0.082

Perlite 1.2x10° 49.0  51.0 109 34 5.8 0.98 0.105
Field soil 2.1x10° 75.9  34.1 3.9 4.7 1.30 1.14 0.150
Bed soil 9.2x10° 75.0 35.0 38.3 6.8 9.8 1.04 0.098

Leaf mold 3.7x107 0 100 0 0 0 0 0

o

o FHe v dyEe AREN bR 34%F ue

2 of F3 glEd A% F 159 AL @

t3Fs Be AT ST mgAE A4S BIY 5
I ]

T AATHE 3-14).

I

Yo i N
e N
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Fig. 3-14. Root primordia and rooting process of tea.

A; Sectional aspect of tea stem at early stage,
B; Root primordia formed at 15days after the cuttage,
C; Three root primordia formed at 20days after the cuttage,
D; Roots appeared from epidermal layer at 25 days
after the cuttage.
X; Xylem, P; Ploem. C; Cambium, RP; Root primodium, R; Root.
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ol A Callus %+ IAA 2.0mg/ L ¢ Kinetin 20mg/{ ¢ = 7HF =gkom
Callus AL Kineting =7l =28 o Ba IAAE Rud =2 FxdA Ho] 7
AHe AFom UeRn(GE 3-12). 7143 vl TAASH Kinneting &34 2
oA TAA 1.0mg/{ ¢} Kinnetin 2.0mg/ L Z=3tA A2 A9 F7H7F 713
Yot Ao eyt Kinnetin 1.0mg/{ = F4stA stz TAA® 1.0, 20,
30mg/ L & W3tE FUAS W 3.0mg/l o] MAdA A7ER e W JHd
A e (L 3-15). Kinnetin 2.0mg/ L 9 4A-$%-= IAA 10mg/L oA EL
T2 UeYs 235 1o F3 3tk

Table 3-12. Effect of TAA and Kinetin on the shooting and callus

o

formation in the tea culture.

[AA Kinnetin  shoot length Callu§ Callus
(ma/l)  (ma/t) (om) No. of leaves forr(rlya)tlon size
1o 1.0 2.1+0.3 1.8+£0.3 5014 ++
2.0 5.4%+0.4 4.2+0.2 75x3 +++
50 1.0 1.8+£0.3 1.5+£0.4 7413 ++
2.0 3.0£0.4 2.5£0.3 95+2 +++
3.0 1.0 3.6£0.7 3.1+0.8 48+4 ++
2.0 1.7£0.3 2.8+£0.7 83+2 ++
* Callus size - ' no formed + @ Callus formed to cover one-third

of the segment
++  callus formed to cover half of the segment
+++ : callus formed to cover two-third of the segment

++++ : callus formed to cover the whole segment
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Fig. 3-15. Effect of IAA and Kinetin on the number of leaves in
the tea culture. (Al: IAAImg/l + Kin.lmg/l, A2: IAA2mg/l +
Kin.1mg/l, A3: IAA3mg/1+ Kin.1mg/1)

IAASF BAY &g ME shootd] 23S TAA 1.0mg/f, BA 2.0mg/L oA =LA
e, A= TAA 20mg/ L, BA 1.0mg/ L oA 37802 @t} Calluse TAA
2.0mg/ 1, BA 20mg/ L A 100%3F A &S EHr) BAE 1.0mg/i & TY3A 3t
[IAA®RF 1.0, 2.0, 3.0mg/ L 2 W5 FAS W= 20mg/ L 9 wA A A7|ERE A5
o] Wislrb 7HE =ZA YRt BA 20mg/ L 9 5= TAA 3.0mg/ L oA Al717F 7
Hars B 9ol YAHe 23E BHoFa JuhGE 3-13, 17 3-16, 3-17). 60¢
A Z7|dAA FAY AL 3449 BHS Ho Fiu o JrH(ad 3-18). A&x7)
B2 FAHE de 3-471€e] dea fFEAA PP 1-27€e] L85 E
o2 veyr(d 19, 29 20).

W o
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Table 3-13. Effect of IAA and BA on the shooting and callus formation in the

tea tissue culture.

Callus
[AA BA shoot length ) Callus
No. of leaves formation _
(mg/0) (mg/0) (mm) (%) size
1.0 2.4+0.3 2.4+£0.4 93+2 +++
1.0
2.0 3.5+0.8 2.6+0.3 72+1 ++
1.0 2.9+0.6 3.7+0.3 75+4 4+
2.0
2.0 1.6+0.4 1.840.2 1000 ++++
1.0 2.3%£0.2 1.940.3 70+4 ++
3.0
2.0 3.2%£0.3 3.4+0.7 54+3 ++
* Callus size - ! no formed + : Callus formed to cover one-third of the
segment
++ : callus formed to cover half of the segment
+++ : callus formed to cover two-third of the segment
++++ : callus formed to cover the whole segment
A4
35 aci
§ 3k BC2
= o5t 0C3
52
151
2
O5F
O 1 1
5 70 D

Days after culture
Fig. 3-16. Effect of IAA and BA(1mg/l) on the numbers of leaves in the

tea tissue culture. Cl: I[AAlmg/l + BAlmg/l, C2: IAA 2mg/l+ BAlmg/l,
C3: TAA3mg/l+ BAlmg/l.
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Fig. 3-17. Effect of IAA and BA(2mg/l) on the numbers of leaves in the
tissue culture. D1: IAA1lmg/l + BA2mg/l, D2: IAA 2mg/l+ BA2mg/l,

D3: TAA3mg/l+ BAZmg/l.

oy T

A B

Fig. 3-18. The aspect(B) of leaves formed at 60 days after embedding in
the tea tissue culture. A shows stem embeded. the medium is added by

D3 combination(IAA3mg/1+BA2mg/1).
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=

Fig. 19. Shoots formed from stem in tea culture.

Fig. 20. Roots formed from shoots in the tea cutlure.
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