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차나   한 특 과 과  식  개

연 개    필. Ⅱ



차나 는 가 합  식  연상태에   는  다 . 

그런 도 하고 우리나라 차재  가는 업  재 지  하고는 에 

한 식에 하고 다 차나 는 한  재식하   가  수 하게 므  . 30

개원시  택  매우 하다  택에  재 가가  주  택. 

하는 원 는 양 식  공  원 하지 못한 과 식  하다는 

 다  얻  실생 는 심근  개원시 생 에  생  . 

빠 고 경 도 아 리가 하  에 재 가들  나 에 생하

는  고 하지 않고 쉬운  택하  다 또 한가지 는 양계 . 

삽  공 다 그래  건 한 삽  과  하는  개 해. 

 보 해야 할 필  다.

차나 는  상  본  수시  신 가 신 하는 질  삽 시  택과 삽  

리  어 움  우리나라에 는 공  그다지 지 못한 실 다 그리고 . 

근하는  시간  하므  그동안  리과 에  고사엽  생하는 것도 가 

고 다 본에 는 삽  가 우 에 해당하여 도도 상승하지 않고 담천. 

 약  상태가 간 지 고 공 습도도 아 비  삽  하다 그러나 . 

우리나라는  시 에 도가 고 강한 과 건 한 날씨  삽  실  , 

다 그래  우리 경에 알맞  식  개 할 필 가 는 것 다 차나 는 . . 



폴리 질  탄닌  에 삽 에 어  상 수 에 도 근  비  다

운 식  나타나고 다 삽  근  고 식에 알맞   하. 

 해 는 삽  시 택 차 도 수 삽 건  등  , , , , 

연 어야 할 과 라고 할 수 다 식에 필 한 건  에 하는 . 

 미생  살균한 비료  삽 폐삽  습도 지  수  감 폿, , 

트삽  근  보  식  향상 등  다각  연 가 필 하다.  

내 식  직 양에 한 식  양란  시해  거 라 안개  , , 

 등 훼  식에 실  고 다 시에 량 식과 균식  득. 

에 과  다 본식 에 도 많  연 가 루어 지만 실  단계. 

지는 지 못하고 다 차나 는 다  본 보다 능  우수해  아가 쉽. 

게 는  한다  량 식에 과  할 수 는 가능  

하여 연  필  다.  

연 개  내   . Ⅲ







연 개  결과  에 한 건. Ⅳ





 특  차

 료  고 개  마커  하여 차  식별에 할 수 

는  하 므  후   다.

  







SUMMARY

. Ⅰ



. Ⅱ

2. Development of DNA marker of tea accessions based on AFLP analysis

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 



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. 
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 Daphne 

odora, Aucuba japonica, Ilex cornuta, Camellia japonica

Daphne odora.

The rate of rooting at 25℃

increased the rotten leaves. The 

double tunnels clould be effecive for the air temperature to become down in 

the bed during the summer cuttage.     



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. 

>bed soil>field 

soil>perlite>vermiculite>peat moss>masa soil. The root primordia were 

observed on 15 days after the cuttage. 

  3    

   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 IAA 2.0mg/ and Kinetin 2.0ℓ mg/ℓ 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 2.0ℓ mg/ . More leaves were observed when Ms ℓ

medium was supplemented with Kinnetin 2.0mg/ and IAA 1.0mg/ . ℓ ℓ

Gibberrelin(5mg/l) was effective for the growth of shoots. 
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야생 차나

 집단  양특  질 량  , ( 1998), 
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Range 299~3120 247~757 4.68~11.28 0.55~3.7 4.1~16.1

Average 1,480 449 7.27 2.06 9.5



Range 6.31~3.13 247~757 4.68~11.28 0.55~3.7 4.1~16.1

Average 4.35 449 7.27 2.06 9.5



Range 6.31~3.13 299~3120 247~757 4.68~11.28 4.1~6.1

Average 4.35 1,480 449 7.27 9.5



Range 6.31~3.13 299~3120 247~757 4.68~11.28 0.55~3.7

Average 4.35 1,480 449 7.27 2.06

















 결과 특  산   동하여 한 후 RAPD band agarose 

 하여 pGEM-T Easy Vestor System(Promega Co, Madison, USA)

하 다cloning .



Code Accession Origin Country

T01

T02

T03

C04

J05

J06

J07

J08

J09

J10

C11

C12

K13

K14

K15

K16

K17

K18

K19

K20

K21

K22

K23

K24

K25

K26

K27

K28

K29

K30

K31

K32

K33

K34

K35

K36

Taicha27       

Taicha29       

Cheongsimoeryong 

Sakyechun      

Yabukita       

Kurasawa      

Fujimidori      

Keumgok-ro     

Saemidori      

Shunmei       

Youngsang   

Kukaengjong     

Myung-seon     

Charm-nok      

Bo-hyang      

4-1-12       

3-25-5       

3-27-4       

4-2-3        

4-4-5        

4-6-1        

4-25-12       

2-8-3        

4-11-45       

4-21-1       

3-7-11       

2-31-12       

2-8-20       

1-26-4       

2-23-11       

4-22-8       

2-12-11       

2-2-4        

3-6-14  

 2-24-33 

3-7-17  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated 

Seed selection cultivated  

Seed selection cultivated 

Yabukita seedling      

Seed selection cultivated 

Seed selection cultivated  

 Yabukita × Asatsuyu

Yutakamidori × NN8  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated 

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated  

Seed selection cultivated 

Seed selection cultivated  

Seed selection cultivated

Taiwan

Taiwan

Taiwan

China

Japan

Japan

Japan

Japan

Japan

Japan

China

China

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea



Code Accession Origin Country

K37

K38

K39

K40

K41

K42

K43

K44

C45

3-22-3  

3-2-6

2-8-13

2-9-3 

2-2-2   

4-1-10  

1-4-4   

3-7-19  

Bokjeongdaebaek

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Seed selection cultivated

Korea

Korea

Korea

Korea

Korea

Korea

Korea

Korea

China

andom primer sequences yielded DNA bands in the 45 

tea collections.

Code Sequences Code Sequences

OPA-01

OPA-02

OPA-03

OPA-04

OPA-09

OPA-11

OPA-13

OPB-01

OPB-02

OPB-03

OPB-04

OPB-05

OPB-06

OPB-07

OPB-08

OPB-10

OPB-11

OPB-12

OPB-13

OPB-14

OPB-18

OPC-01

CAGGCCCTTC

TGCCGAGCTG

AGTCAGCCAC

AATCGGGCTG

GGGTAACGCC

CAATCGCCGT

CAGCACCCAC

GTTTCGCTCC

TGATCCCTGG

CATCCCCCTG

GGACTGGAGT

TGCGCCCTTC

TGCTCTGCCC

GGTGACGCAG

GTCCACACGG

CTGCTGGGAC

GTAGACCCGT

CCTTGACGCA

TTCCCCCGCT

TCCGCTCTGG

TTTGCCCGGA

TTCGAGCCAG

OPC-02

OPC-04

OPC-05

OPC-07

OPC-08

OPC-11

OPC-12

OPC-14

OPC-15

OPC-16

OPC-18

OPC-19

OPC-20

OPD-02

OPD-03

OPD-05

OPD-06

OPD-07

OPD-08

OPD-11

OPD-13

OPD-18

OPD-20

GTGAGGCGTC

CCGCATCTAC

GATGACCGCC

GTCCCGACGA

TGGACCGGTG

AAAGCTGCGG

TGTCTGGGTG

TGCGTGCTTG

GACGGATCAG

CACACTCCAG

TGAGTGGGTG

GTTGCCAGCC

ACTTCGCCAC

GGACCCAACC

GTCGCCGTCA

TGAGCGGACA

ACCTGAACGG

TTGGCACGGG

GTGTGCCCCA

AGCGCCATTG

GGGGTGACGA

GAGAGCCAAC

ACCCGGTCAC





μ μ μ

μ







Outcome

individual i

   1                0
total

                    1

individual j 

                    0

   a                b

   c                d

a+b

c+d

total   a+c              b+d   p = a+b+c+d



(a) Characteristics of nuclear microsatellite loci

Code Locus Primer sequence (5'-3') TA( )℃

SSR1 MSCjaF25
F: TTAAGCAAAGAAGTCGCG

R: CTAAAATCTCCACTCAGCT
50

SSR2 MSCjaH38
F: TATTGCCTACGACCATTTCCA

R: TTTGAGTTCGTTGCCTTCTCT
60

SSR3 MSCjaF37
F: ACTCAACTCAACTGTGCGATC

R: ACAGTGAAGAAAGTAGGGTCG
60

SSR4 MSCjaH46
F: AAGAAGAGCAGAGCAACAAGTG

R: CCACACACTTTCCACACTTTTG
60

(b) Characteristics of chloroplast microsatellite loci

Code Locus Primer sequence (5'-3') TA( )℃

ccmp1 trnK intron
F: CAGGTAAACTTCTCAACGGA

R: CCGAAGTCAAAAGAGCGATT
56

ccmp2 5' to trnS
F: GATCCCGGACGTAATCCTG

R: ATCGTACCGAGGGTTCGAAT
58

ccmp3 trnG intron
F: CAGACCAAAAGCTGACATAG

R: GTTTCATTCGGCTCCTTTAT
56

ccmp5 3' to rps2
F: TGTTCCAATATCTTCTTGTCATTT

R: AGGTTCCATCGGAACAATTAT
58

ccmp6
ORF 77-ORF 82 

(intergenic)

F: CGATGCATATGTAGAAAGCC

R: CATTACGTGCGACTATCTCC
58

ccmp7 atpB-rbcL (intergenic)
F: CAACATATACCACTGTCAAG

R: ACATCATTATTGTATACTCTTTC
60

ccmp9 ORF 74b-psbB
F: GGATTTGTACATATAGGACA

R: CTCAACTCTAAGAAATACTTG
60







A B
Kb

2.3

A B
Kb

2.3

Fig. 2-2. RAPD profiles by PCR conditions. (A): PCR products by 

amount of template DNA and Taq polymerase. Lanes 1, 3, 5 and 7; 

50ng DNA and 1 unit Taq polymerase, Lanes 2, 4, 6 and 8; 200ng 

DNA and 3 unit Taq 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 (Hind -digested DNA).Ⅲ λ 



Nucleotide sequences, G+C contents and detectable polymorphic 

bands of primers used.  

Primer

symbol
Primer Sequence

G+C content

(%)

Total 

band

Polymorphism

band

Polymorphism

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



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 (Hind -digested Ⅲ λ 

DNA).
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Dendrogram based on the Ward cluster analysis of 45 tea 

collections of genetic relationship listed in Table 2-1.



Fig. 2-5. Principle coordinate plot of the 45 tea genotypes shown in

Table 2-1.



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      2     3     4     5     6     7     8     9    10    11    12    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  1.000

2 0.772

3  0.833 0.798 1.000

4  0.711 0.658 0.719 1.000

5  0.763 0.693 0.754 0.754 1.000

6  0.789 0.702 0.781 0.763 0.921 1.000

7  0.684 0.684 0.693 0.711 0.904 0.842 1.000

8  0.649 0.596 0.640 0.711 0.711 0.684 0.667 1.000

9  0.675 0.640 0.719 0.772 0.772 0.746 0.693 0.781 1.000

10 0.754 0.667 0.763 0.763 0.816 0.842 0.737 0.684 0.781 1.000

11 0.763 0.675 0.772 0.719 0.807 0.816 0.746 0.728 0.754 0.939 1.000

12 0.728 0.746 0.772 0.772 0.772 0.763 0.711 0.623 0.737 0.781 0.754 1.000

13 0.702 0.649 0.693 0.728 0.816 0.789 0.719 0.702 0.763 0.772 0.781 0.693 1.000

14 0.737 0.702 0.763 0.763 0.833 0.789 0.772 0.649 0.798 0.807 0.816 0.781 0.825 1.000

15 0.728 0.711 0.789 0.719 0.789 0.763 0.728 0.658 0.754 0.816 0.825 0.772 0.746 0.781 1.000

16 0.719 0.632 0.693 0.746 0.746 0.737 0.667 0.649 0.711 0.719 0.693 0.675 0.684 0.737 0.693 1.000

17 0.553 0.553 0.579 0.649 0.544 0.535 0.570 0.658 0.667 0.588 0.561 0.561 0.570 0.588 0.596 0.658 1.000

18 0.711 0.675 0.737 0.737 0.754 0.711 0.675 0.746 0.789 0.763 0.754 0.754 0.711 0.711 0.772 0.746 0.684 1.000

19 0.684 0.684 0.746 0.728 0.675 0.667 0.614 0.684 0.711 0.719 0.693 0.640 0.737 0.719 0.728 0.702 0.711 0.781 1.000

20 0.667 0.667 0.728 0.711 0.693 0.667 0.684 0.754 0.728 0.719 0.693 0.711 0.684 0.684 0.746 0.702 0.781 0.851 0.789 1.000

21 0.719 0.719 0.763 0.746 0.728 0.719 0.702 0.754 0.763 0.754 0.728 0.728 0.702 0.737 0.746 0.737 0.763 0.868 0.772 0.912 1.000

22 0.588 0.640 0.649 0.719 0.702 0.640 0.693 0.605 0.684 0.675 0.667 0.649 0.728 0.711 0.737 0.675 0.702 0.737 0.711 0.763 0.728 1.000

23 0.544 0.526 0.553 0.588 0.570 0.544 0.544 0.632 0.658 0.561 0.553 0.518 0.632 0.579 0.588 0.667 0.798 0.693 0.632 0.719 0.719 0.728 1.000

24 0.526 0.544 0.588 0.588 0.570 0.509 0.579 0.667 0.675 0.561 0.570 0.570 0.632 0.596 0.605 0.614 0.763 0.728 0.667 0.737 0.702 0.746 0.860 1.000

25 0.693 0.675 0.684 0.719 0.772 0.746 0.746 0.658 0.719 0.763 0.754 0.702 0.728 0.711 0.737 0.711 0.667 0.807 0.746 0.746 0.746 0.825 0.675 0.658 1.000

26 0.614 0.596 0.623 0.640 0.623 0.632 0.596 0.649 0.658 0.667 0.658 0.711 0.684 0.632 0.675 0.632 0.640 0.763 0.684 0.772 0.754 0.763 0.719 0.719 0.746 1.000

27 0.623 0.623 0.667 0.737 0.649 0.640 0.675 0.675 0.719 0.711 0.684 0.684 0.693 0.658 0.719 0.658 0.772 0.772 0.728 0.833 0.798 0.825 0.746 0.728 0.825 0.781 1.000

28 0.702 0.737 0.693 0.711 0.728 0.719 0.684 0.719 0.693 0.719 0.728 0.746 0.702 0.667 0.746 0.719 0.623 0.763 0.754 0.737 0.737 0.693 0.632 0.614 0.816 0.737 0.763 1.000

29 0.684 0.702 0.711 0.711 0.763 0.772 0.702 0.632 0.728 0.807 0.781 0.746 0.702 0.702 0.781 0.684 0.588 0.763 0.702 0.737 0.737 0.711 0.579 0.579 0.763 0.719 0.693 0.772 1.000

30 0.719 0.702 0.746 0.693 0.728 0.702 0.667 0.684 0.746 0.772 0.781 0.728 0.737 0.702 0.746 0.702 0.553 0.728 0.719 0.702 0.684 0.675 0.596 0.632 0.728 0.684 0.693 0.789 0.807 1.000

31 0.640 0.675 0.667 0.684 0.702 0.658 0.640 0.693 0.719 0.728 0.719 0.667 0.746 0.675 0.719 0.658 0.614 0.807 0.746 0.746 0.728 0.772 0.728 0.746 0.807 0.781 0.807 0.763 0.746 0.798 1.000

32 0.684 0.754 0.711 0.675 0.728 0.702 0.684 0.684 0.693 0.737 0.728 0.693 0.667 0.667 0.781 0.702 0.588 0.781 0.737 0.737 0.737 0.693 0.579 0.614 0.781 0.719 0.693 0.807 0.789 0.754 0.781 1.000

33 0.649 0.684 0.693 0.763 0.728 0.702 0.702 0.649 0.711 0.754 0.746 0.711 0.719 0.702 0.781 0.649 0.570 0.746 0.737 0.754 0.737 0.746 0.579 0.596 0.798 0.702 0.763 0.772 0.825 0.807 0.781 0.772 1.000

34 0.658 0.675 0.684 0.754 0.754 0.711 0.781 0.728 0.754 0.711 0.702 0.684 0.711 0.728 0.702 0.728 0.702 0.789 0.763 0.798 0.798 0.754 0.658 0.675 0.807 0.728 0.807 0.763 0.746 0.711 0.754 0.711 0.781 1.000

35 0.570 0.570 0.632 0.632 0.596 0.570 0.588 0.658 0.649 0.623 0.632 0.614 0.658 0.605 0.667 0.675 0.754 0.737 0.711 0.763 0.746 0.772 0.798 0.763 0.754 0.763 0.825 0.746 0.623 0.693 0.789 0.693 0.675 0.719 1.000

36 0.658 0.623 0.632 0.684 0.737 0.711 0.675 0.711 0.684 0.798 0.789 0.702 0.711 0.675 0.754 0.675 0.509 0.702 0.675 0.640 0.658 0.632 0.535 0.553 0.702 0.623 0.684 0.816 0.728 0.763 0.737 0.746 0.746 0.702 0.684 1.000

37 0.719 0.719 0.728 0.693 0.728 0.737 0.684 0.649 0.675 0.772 0.763 0.763 0.649 0.684 0.746 0.702 0.500 0.728 0.649 0.684 0.684 0.605 0.544 0.579 0.711 0.667 0.623 0.754 0.789 0.825 0.728 0.807 0.789 0.728 0.623 0.781 1.000

38 0.675 0.693 0.684 0.684 0.772 0.728 0.711 0.728 0.684 0.763 0.754 0.702 0.675 0.675 0.754 0.675 0.579 0.789 0.675 0.728 0.746 0.649 0.623 0.658 0.737 0.658 0.649 0.763 0.763 0.763 0.789 0.833 0.763 0.772 0.684 0.772 0.851 1.000

39 0.561 0.614 0.623 0.623 0.588 0.544 0.596 0.614 0.605 0.596 0.570 0.570 0.614 0.561 0.605 0.632 0.658 0.658 0.719 0.719 0.667 0.658 0.702 0.684 0.658 0.632 0.711 0.667 0.632 0.684 0.728 0.649 0.667 0.728 0.728 0.658 0.702 0.675 1.000

40 0.719 0.737 0.746 0.711 0.781 0.807 0.754 0.719 0.693 0.702 0.728 0.728 0.737 0.719 0.711 0.684 0.570 0.781 0.702 0.737 0.754 0.711 0.632 0.667 0.728 0.754 0.693 0.754 0.737 0.719 0.781 0.754 0.737 0.763 0.711 0.728 0.789 0.781 0.684 1.000

41 0.667 0.719 0.711 0.746 0.746 0.737 0.702 0.667 0.675 0.719 0.728 0.675 0.702 0.702 0.711 0.684 0.570 0.728 0.719 0.719 0.719 0.711 0.596 0.579 0.746 0.649 0.711 0.754 0.754 0.754 0.763 0.737 0.807 0.798 0.675 0.746 0.772 0.816 0.702 0.789 1.000

42 0.649 0.667 0.605 0.675 0.640 0.596 0.614 0.614 0.623 0.667 0.658 0.711 0.614 0.614 0.658 0.649 0.605 0.746 0.702 0.737 0.684 0.728 0.649 0.649 0.798 0.719 0.763 0.772 0.719 0.737 0.763 0.702 0.737 0.763 0.711 0.675 0.702 0.728 0.719 0.649 0.719 1.000

43 0.623 0.623 0.667 0.684 0.667 0.658 0.640 0.675 0.702 0.675 0.702 0.667 0.728 0.693 0.702 0.623 0.684 0.737 0.675 0.746 0.711 0.789 0.763 0.728 0.789 0.746 0.825 0.746 0.693 0.746 0.789 0.711 0.711 0.772 0.825 0.667 0.711 0.754 0.728 0.746 0.746 0.798 1.000

44 0.649 0.667 0.658 0.693 0.658 0.632 0.632 0.684 0.728 0.702 0.693 0.763 0.684 0.667 0.658 0.667 0.693 0.798 0.702 0.772 0.754 0.728 0.684 0.719 0.816 0.807 0.816 0.772 0.737 0.719 0.798 0.667 0.719 0.833 0.728 0.693 0.684 0.693 0.667 0.684 0.702 0.825 0.781 1.000

45 0.605 0.588 0.632 0.684 0.596 0.570 0.570 0.658 0.702 0.640 0.649 0.614 0.658 0.623 0.649 0.658 0.719 0.737 0.728 0.746 0.693 0.737 0.728 0.781 0.754 0.711 0.789 0.693 0.640 0.693 0.789 0.658 0.693 0.719 0.754 0.596 0.623 0.667 0.728 0.658 0.693 0.781 0.754 0.781 1.000



sample no. T02, primer #OPC09. 

    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 

sample no. T01, primer #OPA13.
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EcoRI+3 MseI+3
Number of 

detected bands

Number of polymorphic 

bands 

Percentage of 

polymorphism

ACG

AAC

ACA

ACA

AA

CTT

CAC

CAC

CAG

CAG

44

45

20

60

40

44

43

19

58

39

100%

95.6%

95%

96.7%

97.5%

Total 209 203 97.1%

















Table 2-8. Similarity matrix based on the simple matching coefficient 

similarity index by using AFLP analysis.

1 2 3 4 5 6 7 8 9 10 11 12 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 1.00
2 0.961.00
3 0.970.881.00
4 0.960.970.901.00
5 0.890.850.840.931.00
6 0.860.880.840.960.971.00
7 0.810.820.810.790.860.811.00
8 0.880.810.820.890.990.960.771.00
9 0.230.220.180.270.260.230.100.301.00
10 0.960.860.900.970.960.930.770.970.301.00
11 0.400.360.340.380.320.290.210.300.590.381.00
12 0.990.860.900.950.900.880.740.920.271.000.381.00
13 0.900.920.850.970.930.930.740.920.330.970.360.971.00
14 0.860.850.780.850.810.780.700.790.370.880.510.880.881.00
15 0.900.890.880.890.880.880.820.840.220.890.330.890.860.821.00
16 0.890.900.810.900.920.950.840.930.180.880.260.820.850.780.881.00
17 0.860.880.780.880.950.920.860.880.180.900.260.850.880.840.880.951.00
18 0.780.790.730.790.920.840.840.850.210.820.230.790.820.750.880.890.951.00
19 0.780.770.780.790.780.860.750.770.100.770.210.790.740.730.790.840.810.781.00
20 0.820.810.740.780.880.850.740.920.250.890.300.810.840.820.840.930.900.850.741.00
21 0.700.660.620.660.810.700.750.770.260.740.180.710.710.620.740.780.840.860.640.791.00
22 0.750.770.670.770.780.730.640.770.370.770.320.740.790.860.770.780.780.730.590.790.751.00
23 0.780.770.730.770.810.780.750.770.210.790.230.790.790.780.790.810.860.780.750.770.750.751.00
24 0.790.700.740.730.770.710.740.700.160.750.220.750.670.660.810.770.770.770.790.730.820.680.791.00
25 0.330.290.330.290.300.330.250.320.070.320.110.290.290.360.320.270.250.220.250.320.160.330.140.211.00
26 0.730.710.670.770.730.700.700.660.180.740.210.710.710.640.790.730.750.750.730.660.730.640.700.850.191.00
27 0.770.730.710.750.740.680.660.700.190.780.270.750.700.710.780.710.770.680.630.750.740.710.740.780.260.821.00
28 0.680.620.630.640.680.710.660.670.160.700.220.640.590.630.700.680.660.600.680.700.550.490.660.750.320.660.621.00
29 0.750.740.670.710.810.750.780.710.230.740.230.710.710.700.820.780.810.750.750.740.780.670.750.820.300.810.740.741.00
30 0.710.670.660.730.710.680.680.640.140.730.110.700.670.630.780.710.740.740.740.640.660.630.660.810.180.930.810.620.791.00
31 0.790.750.740.780.790.770.710.750.220.810.300.780.810.710.810.770.740.710.740.700.710.740.770.810.230.820.750.640.850.781.00
32 0.660.670.680.640.660.630.660.620.160.640.330.620.620.630.640.630.630.580.550.620.580.580.630.640.180.550.640.530.630.510.621.00
33 0.640.630.590.630.620.620.530.550.230.600.340.630.630.700.600.590.620.590.560.580.510.670.530.580.470.510.550.440.560.470.520.471.00
34 0.580.590.520.620.550.550.520.510.220.560.220.560.590.710.620.550.550.550.600.510.490.740.580.640.260.680.670.530.630.670.730.510.581.00
35 0.520.530.490.560.520.470.470.450.080.510.220.510.530.600.510.410.470.470.380.400.330.550.360.370.510.440.400.320.410.400.450.340.550.511.00
36 0.780.770.750.820.810.780.730.740.180.790.180.770.770.700.850.750.810.780.780.680.670.730.730.770.300.920.770.660.730.880.770.550.530.660.491.00
37 0.750.680.730.680.730.670.670.680.150.740.210.740.680.700.740.670.730.700.640.710.620.620.750.740.220.700.710.740.670.660.660.680.510.550.410.751.00
38 0.730.710.670.770.670.670.590.630.150.710.150.710.740.670.770.700.730.730.640.660.560.620.640.660.270.780.630.600.640.710.660.440.560.660.410.780.671.00
39 0.750.680.670.710.670.620.640.630.150.710.230.740.680.670.770.620.640.640.700.630.640.620.700.820.220.860.740.680.730.770.790.580.450.710.410.780.700.751.00
40 0.780.740.700.790.730.700.700.680.150.770.150.770.770.700.770.750.810.780.700.660.700.700.730.770.190.810.660.600.730.770.770.520.480.600.470.780.730.810.781.00
41 0.680.670.600.670.710.660.740.620.080.670.050.620.620.580.730.740.770.770.660.640.770.660.710.780.100.790.640.640.770.730.730.510.440.560.400.770.710.630.660.851.00
42 0.700.630.620.680.620.560.560.600.150.680.150.710.660.620.660.590.640.620.640.600.620.560.640.740.220.840.660.600.700.740.680.520.400.550.380.730.700.750.840.810.661.00
43 0.600.670.580.700.600.630.520.560.270.640.520.590.640.770.640.600.600.580.600.560.410.600.520.480.420.580.510.480.550.510.510.530.550.530.510.630.470.520.550.470.400.491.00
44 0.620.580.590.660.590.560.530.550.070.600.070.580.580.510.600.530.560.530.560.490.510.510.510.600.250.670.580.580.560.660.600.410.420.600.520.730.640.640.670.620.580.670.381.00 
45 0.630.590.580.620.660.680.600.640.050.620.110.560.560.550.620.660.630.550.630.640.580.520.580.590.260.490.560.670.630.510.560.530.360.450.340.600.630.520.520.520.590.490.450.60 1.00 



Primer combination
No. of line specifie 

bands
acession no. Band sizes(bp)

E+ACG/M+CTT

1

1

2

1

9

11

25

43

70bp

132bp

350bp, 372bp

322bp

E+AAC/M+CAC
1

1

25

33

85bp

750bp

E+ACA/M+CAC

1

1

1

9

11

25

100bp

195bp

182bp

E+ACA/M+CAG

1

1

1

1

9

32

42

45

86bp

91bp

93bp

198bp

E+AA/M+CAG

2

3

1

1

1

9

11

25

27

35

260bp, 165bp

520bp, 92bp, 94bp

800bp

340bp

100bp

Total 22 10



  1 GATGAGTCCTGAGTAACAGATAGCTGACAGATGTGGCTTATAGTGAGTAAAGGTACTCAT 
 61 AATGGTTGTTGGAAGATCATGCCTACAGTTAGGGGATCACTCCCTAATAACTAAGAAAGT
121 GGGCAGCTTGCAGAAAGATGCTAGAAGTTGGAACATGAGTTGACTATGCTTTAGGAGTGG 
181 TGCCACCATGTTCTCTTGGGGTAGTTATAGAGCTTAGAGGATAAGTCAAACAATGTATAA 
241 GTATTACCCGACTTTAACGGGGAAAGATATGAGAAATCTATTAGTAAGGCACTCTGAGCT 
301 CTCTACTGTGAATTGGTACGCAGTC  (325bp)

AFLP 

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

AFLP sample no. 33, primer combination : E+ACG/M+CTT.





상과 같  차 수집  집단  학  특  검 하  하여 한  수집   

 계통 만   본   수집계통에 하여 32 , 3 , 4 , 6 , 45 

 수행한 결과  드수 개  가 다  나타냈다 개SSR , DNA 92 87% . 80

 다  드  개가 계통 특  나타났  드는 동DNA 27 , DNA 

 통해 차나  개체식별에  수  것 다  수집계통 간  사도지. 45 

수는 고 한 수집계통간  사도지수는  나타났다0.10 1.00 , 0.10~0.97 . ～

집  결과  수집계통  개 그룹  나눠 다 한 수집계통  그룹  45 7 . 4

한 나 지 그룹에  포하   그룹  한  수집  만, 3, 5, 6, 7

 었다  같   통하여 본 연 에  사  한  수집계통  . SSR 

  다양  가지고  할 수 었  수집 차나 집단  차, 

  한 원  가 가  것  다.









listed in Table 2-1



Code Total bands
Polymorphic 

bands

Polymorphism

rate(%)

ccmp1 5 5 100

ccmp2 11 8 72.7

ccmp3 6 5 83.3

ccmp5 3 2 66.7

ccmp6 8 7 87.5

ccmp7 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

Code
Polymorphi

c bands

No. of line

specific bands
Accessions no.

Band sizes

(bp)

ccmp1 5 0 - -

ccmp2 8 0 - -

ccmp3 5 1 34 67bp

ccmp5 2 0 - -

ccmp6 7 3 38 95 220bp～

ccmp7 4 0 - -

ccmp9 1 0 - -

SSR2 1 0 - -

SSR3 34 18
1, 13, 14, 15, 16, 

19
140 1400bp～

SSR4 13 5 9, 13, 14 220 570bp～

Total 80 27 9





  1 TGGTGCATATGATACACCCAGAGTGCATCCTATAACTGGAAAAGACTATTGTATCGCTGT 
 61 AATCACACTCTTGATGGTGGAATTTTACCCAAAATGGATTTGAGGGCTCAAATGAACAGG 
121 GTGTAATGCACCCGTGATGCATAAGATAATTTCTACATACCTTGCTGGGGTCCTCTTCTC 
181 CACAGAAACAATTCACTTTGTGGGCAAACTTTGATCGGCGTAATTGTGCTTC  (232bp)

SSR-sample no. 30 primer: 141tt.



차나 는 가 합  식  타식  아 연상태에   는      

 다 에 한 차   변 가 다양하여 새순  라는 . 

시  차 질  균  등  균 한 생산과 질  가   수 없고 계 가 , 

어 워 생산비  감 과  하 가 어 다 그럼에도 하고 우리나라 차재  . 

가는 업  재 지  하고는 에 한 식에 하고 다 차나 는 . 

한  재식하   가  수 하게 므  개원시  택  매우 하다30 . 

 택에  재 가가  주  택하는 원 는 양 식  공  

원 하지 못한 과 식  하다는  다 양 식 는 주  삽 에 . 

해  할 수 는  차나 는 폴리 질  탄닌  에 삽 에 어  

상 수 에 도 근  비  다 운 식  나타나고 다 삽   . 

신 가 경 는 시 가 라고 할 수 는  우리나라는  시 에 도가 고, 

강한 과 건 한 날씨  삽  실   것  라고 할 수 다 그래  . 

우리 실 에 맞  식  개 할 필 가 는 것 다 삽  근  . 

고 식에 알맞   하  해 는 삽  시 택 차 도 수 삽, , , 

건  등  연 어야 할 과 라고 할 수 다 식에 필 한 , . 

건  에 하는  미생  살균한 비료  삽 폐삽  , 

습도 지  수  감 포트삽  근  보 근  근  직근, , 

  등   다  근  필 하다 근래 차나  삽 에 한 연  .  

 상 삽 시  등 상 균근균  처리, ( , 2004), (Nakamura, 2000), 

 등 지삽  등 에 한 보고 어 나 보다 실( , 2004), ( , 2004)

 연 가 필 한 실 다.

차에 어  식   한 양 나 양 건에 한 검 는    callus 

주  본 학 들에 해 보고 고 다 그 (Nakamura 1987, 1990; Shibata 1993). 

에는 양 도 리 아미 산 도 다당  향 등  검 한 가 , , , 

별 별 재료 채취 시 별  별  도에 한 보고도 다, callus (Kim 1986; 

그러나  보고는 본   상  실시한 것Nakamura 1984). 

우리나라  야생  상  보고  는 미진한 상태 다  식  , . 



양  는 본  식 보다 본  식   어 운 것  알  다 본. 

 식 에 는 체 포  직  양하여 재 계  립한 가 그다지 많지 않 , 

재 도 체  하다  질  많  차나  양에 도 재  낮. phenol

게 나타나고 다 엽 양에  첨가   과  편 양에  .  2,4-D , 

아  보고하고 나 량 식 지는 지 못하고 는 실 다. 

는 식  직체 양  통하여 량 식 는   식 체 재  도하여 callus

안   생산  해야겠 나 양과 에   변 체  등  해

결에 시간  다 여 에 실  안  양 나 양체 양  통하여 다. 

량   시   량 식시키는  생각해 볼 수 다shoot . 

근 우리나라에  양  등 신 양 미  등 경 양( , 1997), ( , 2004), (

주  등 미 숙 양 안 숙 등 등  직 양  차나  식  시, 1998), ( 1994) 

도하고  하는 연 가 단편  실시 었다.  
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차나  다  상 수  삽  비 월  삽        Fig. 3-1. (11 ).

Fig. 3-62. Rooting appearances of evergreen trees including of

tea in 3 months after cuttings.  



Cutting soil
Rate of 

rooting(%)

No. of 

roots

Length of 

root( )㎝

Fresh 

weight of 

root(g)

Dry weight 

of 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

Vermiculite 

+Perlite
75.1 6.8 2.9 0.12 0.028

Peat moss 45.3 5.7 2.3 0.08 0.013

Perlite 72.7 11.7 3.2 0.17 0.067

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

cuttage. 



Fig. 3-3. The rooting aspects in different cuttage mediums.
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  Fig. 3-4. The comparison of rootings among different cutting   

            sites of tea stem in the covering tea cuttage. 

 

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.   



Condition

of cuttage
Cutting medium

Rate of 

rooting(%)

No. of 

roots

Length of 

root( )㎝

Fresh 

weight of 

root(g)

Dry weight 

of root(g)

Covering

cuttage 

Masa soil 85.3 9.6 7.2 0.52 0.043

Fertilized soil 66.7 5.6 6.0 0.38 0.031

Humus soil 60.2 5.2 7.9 0.47 0.038

Mist 

cuttage

Masa soil 86.7 7.6 6.9 0.41 0.043

Fertilized soil 73.3 6.9 7.8 0.44 0.029

Humus soil 33.3 2.9 7.2 0.47 0.039

Table 3-2.  The comparison of rootings between covering cuttage and mist 

cuttage in the tea cuttage.  



Fig. 3-8. Rooting aspects showed in the different

cuttage conditions.

Plant hormone
Rate of 

rooting(%)

No. of 

roots

Length of 

root( )㎝

Fresh 

weight of 

root(g)

Dry weight 

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

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



Temperature

Rate of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

Room 

temperature
20 80 3.0 0.42 0.55 0.003 0.002

15℃ 53.3 46.7 12.8 1.0 2.22 0.062 0.043

25℃ 80 20 20.3 2.34 4.77 0.142 0.079

35℃ 0 100 0 0 0 0 0

Table 3-4. Effect of temperature on the rooting in the  covering tea cuttage.



Fig. 3-9. Changes of air temperature in one covering tunnel and

double covering tunnel cutting beds. 

Tunnel 

condition

Cutting 

space

Rate of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

Open

1x1cm 52 24 7.50 0.46 0.26 0.031 0.023

5x5cm 72 8 12.3 1.25 2.62 0.062 0.034

Closed

1x1cm 84 16 16.4 0.95 2.32 0.074 0.042

5x5cm 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

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



Tunnel 

condition

Cutting 

space

Rate of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

Open

1x1cm 72 20 12.3 0.78 1.91 0.020 0.007

5x5cm 84 12 21.9 1.34 2.81 0.083 0.045

Closed

1x1cm 84 12 27.6 0.79 1.90 0.130 0.061

5x5cm 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

Table 3-6. Effect of double covering tunnel on rooting in the covering tea cuttage.



Shading 

condition

Rate of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

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

Dark 

treatment

Rate of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

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

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



Pot
Rate of 

rooting(%)

No. of 

roots

Length of 

root( )㎝

Fresh 

weight of 

root(g)

Dry weight 

of 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

Table 3-9.  The comparison of rootings among 5 pots in the tea pot cuttage.   
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 Fig. 3-10. Rooting rates and root numbers in different cuttage mediums.



Varieties of tea
Rate of 

rooting(%)

No. of 

roots

Length of 

root( )㎝

Fresh 

weight 

of 

root(g)

Dry weight 

of 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 8.8 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

Table 3-10.  The comparison of rootings among 6 varieties in the tea pot 

cuttage.  



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. 



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.



Dark 

treatment

No. of 

microorg

anisms

(CFU/g)

Rate 

of 

rooting

(%)

Rate of 

withering

(%)

No. of 

roots

Average 

Root 

length

 ( )㎝

Longest 

root 

Length 

( )㎝

Fresh 

weight of 

root(g)

Dry 

weight of 

root(g)

Masa soil 6.0x104 95.0 5.0 23.3 5.7 11.2 1.14 0.175

Peat 

moss
2.0x105 64.3 35.7 15.6 4.7 7.9 0.78 0.082

Vermiculite 3.3x105 97.5 2.5 40.7 8.9 13.4 1.22 0.206

Perlite 1.2x106 49.0 51.0 10.9 3.4 5.8 0.98 0.105

Field soil 2.1x106 75.9 34.1 3.9 4.7 1.30 1.14 0.150

Bed soil 9.2x106 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

Table 3-11. Microbe numbers formed and tea rooting in several cuttage 

soils.



          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.



IAA

(mg/ℓ)

Kinnetin

(mg/ℓ)

shoot length

(cm)
No. of leaves

Callus 

formation

(%)

Callus

size

1.0
1.0 2.1±0.3 1.8±0.3 50±4 ++

2.0 5.4±0.4 4.2±0.2 75±3 +++

2.0
1.0 1.8±0.3 1.5±0.4 74±3 ++

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. (A1: IAA1mg/l + Kin.1mg/l, A2: IAA2mg/l + 

Kin.1mg/l, A3: IAA3mg/l+Kin.1mg/l)



IAA

(mg/ℓ)

BA

(mg/ℓ)

shoot length

(mm)
No. of leaves

Callus 

formation

(%)

Callus

size

1.0
1.0 2.4±0.3 2.4±0.4 93±2 +++

2.0 3.5±0.8 2.6±0.3 72±1 ++

2.0
1.0 2.9±0.6 3.7±0.3 75±4 +++

2.0 1.6±0.4 1.8±0.2 100±0 ++++

3.0
1.0 2.3±0.2 1.9±0.3 70±4 ++

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

tea tissue culture. C1: IAA1mg/l + BA1mg/l, C2: IAA 2mg/l+ BA1mg/l,

 C3: IAA3mg/l+BA1mg/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: IAA1mg/l + BA2mg/l, D2: IAA 2mg/l+ BA2mg/l,

D3: IAA3mg/l+BA2mg/l.
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Fig. 19.  Shoots formed from stem in tea culture. 

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



차나 는 타가수  에 한 개체들   들 다 지 지   F1 . 

양 식보다는 실생재 가 주  루어  므  각 원들에 한 한 

특 사   결과  탕  원  하는  한 라 할 

수 다 스는 과 재  해  매우 하고 필 한 지만 .  

 프 그램 개 과 시간 산  지 지 행해지지 않았  특 사 , 

료  사 하는 결과  래하 도 하 다 에 본 과  수행하  차시험 에  . 

보 하고 는 망 원  고 한 특  사 하여 스 하 다. 

본 료는 차  연 하는 연  뿐만 아니라 민 등 어느 누 나 사 하    DB 

쉽게 한  하 다. 

언뜻 보 에는 비슷해 보 는 차나  과  등  특  수 하여 각각 비  

할 수 도  항  료  하므  우리 나라 후에 맞는 신   시33

한 시 에  신    다  돌  마 하 다. 

또한 태  특  뿐만 아니라 능  질과  식  한 항    

킨 등 주   하여 게재하 다  에 하게 사  뿐만 . 

아니라 나아가 는 민들  재   택할 도 하  또한 차 들  차  

하  신들  마시는 차   함량  해하는 도 한 료가  것 다. 

 새 운 과 원에 한 계  도 필 하다 하겠다DB . 

 해하  든  해결하고  차나  특   나타내주는 과    

사진  첨가하 다. 

  



차나  재    해 는 그  지니고 는 고  특 에 한   

료가 본  필 하  그동안 특 사   루어 다 그러나 . 

원  체계  리하고 쉽게 할 수 는 시스  갖춰지지 않았다. 

라  본과 에 는 러한 당   해결하 해 차나  원  

스 프 그램  개 하 다 차나  원  프 그램 개  신 하는 차산. DB 

업   차나  재 가  연 신생  연 에 귀, , 

한 료  공  것  재 가에도 차나  특 과  함량  해하는 료

가  것 다. 





 비  수행하 다(5) RAPD, AFLP, SSR .



 경우는 에  시 가 경과할수  많   었BA 2.0mg/ IAA 3.0mg/ℓ ℓ

다. 





  

본 차나  원 프 그램  특허 원하고  한다  - DB .

 



본 업생 원  별 원 프 그램 1. DB

    (NIAS Genebank)

가  주     . :  http://www.gene.affrc.go.jp/   
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개 폿트  한 트 80 :  15 x 54cm ▲  



 

상   습   ▲  

폿트에 차나  삽  습 ▲  
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