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Feo o~ BABTEAGH T P A (2008-2010)
Table 1. The investigation of insect pests of tea plants planted in 2008-2010
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Table 2. The investigation of diseases of tea plants planted in 2008-2010
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Table 3. Agronomic characteristics of tea plants planted in 2008-2010
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W1th1n columns means followed by the same letter are not significantly different by Duncan’s

multiple range test at 5% level.
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Investigation of Appropriate Cultivated Cultivars in
Lugu Tea Plantation

Cheng-Chun Chiang

Summary

Objective of this study is to determine the possibility of planting new tea cultivars in retrograde tea
plantation in Lugu Township, Nantou County. Five cultivars including Chin Shin Dah Pan, Chin Shin
Oolong, TTES No. 18, TTES No. 19 and TTES No. 20 were planted in No. 7 tea plantation of Tungding
Branch of Tea Research and Extension Station from the year of 2007 to 2010. Investigation of agronomic
characteristics and plant disease and insect pest occurrences revealed that TTES No.18 was leading in
plant height, hundred-bud weight, diseases and insect pest resistance. In final, it is suggested that TTES
No. 18, TTES No. 19 and TTES No. 20 are suitable for planting in Lugu tea plantation.

Key words: Tea, Chin Shin Oolong, Chin Shin Dah Pan

Assistant Agronomist, Tungding Branch, Tea Research and Extension Station, Nantou, Taiwan, R. O. C.
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41 > JE )% hexa-nucleotide repeat 51145 1 4H - J& 12 repeat motif R 51145 4 4l - H&st&ERIAIFR " -
JrifEEE AR

S5 24 4 EST-SSR 5|71 12 (B &EZ R i - SEUHE] 135 ([EEERER () » &4
5 1AM 2~ 9 {ERRAY » 39 5 5.6 18 » Hrp DUASE TO2 & T19 5 [F-4H =0 26 2 O {EHEALA
DIFRIEAE » SEHE] 158 E > SHES [ FAHOTEMH 2~9 ([ » 39 5 6.6 {fF » Hrp DIASE T04 -
TO5 ~ TO7 Jz T14 Sy FAESE(MER 22 9O (AR o 734/ EX /iR 110~366bp 7 fi] -

FRISEE (gene diversity) NFETHHIERESTEE (expected heterozygosity, Hg) » 1B #%  FHIEEE
BEAHE R ([ EHE AR RN E AR o AR TR 24 (@0 F1ESEH > He /i 0.30~0.83 » S35
F50.66 F KEAVEEEE Ry TO1 J2 TO2 i/ IMEVIESE Fy T09- BUHISEHESAENE (observed heterozygosity,
Ho) ZfEEE— (o FEE © o RS G 2iRavtbdl - AT 24 {EoFfEEH » Ho
TR 0.08~1 » 355 0.56 5 A fe KB S SAZ S5 |48 T02 k& T03 » H Ho &y 1 - fAFR{E
SIRTHY 12 (B EAE T > 2 RS EES © o lF4H T23 Y Ho £y 0.08 o fE4747HY 12 {EmfEs > =
2518 SR RS (HEE - F4RIMEENE (polymorphism information content, PIC) K437 F » &
PIC>0.5 1% » s A RE BEELRIM: 5 0.25<PIC<0.5 B » At Al ; PIC<0.25 0 A{fE %R
M (Botstein et al., 1980) » FEASIHTHHY 24 4H5 [ F-¥fH » PIC /15> 0.28~0.81 » S35 0.62 » Horf
18 {E Ry FE S UM > 6 (E R h FEE RN > SREAE S FREEES MM EEE -

Bk (2009) FEH 25 4H EST-SSR 73 F i BURRE R T AL EAY 45 (@i R -
5 PIC 5 0.61 » -4 Hg F2 Ho 43 A5 0.61 F 0.73 5 2% (2009) FEF 26 4H EST-SSR 43 T-fE5E5 34t
HR R R AT Y 42 {EfE] - 435 PIC £y 0.56 » 35 Hg 2 Ho 77715 0.60 2 0.55 ; F%E (2008)
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JER 31 4H EST-SSR 435550 th B KR PE F SR IR HY 60 (% LR - <45 PIC £ 0.63 > 144 Ho
Fy 0.53 « AWTFERT AT B BLEL MR 2R A BB A E AT L > ERIAAI T oh o3 Ty 2 R AT
EEE Moy 12 (E a5ty MaEES R tARE SR  (HRRAR T2 AREE -
DIEZERSSmE T  EE RS2t aER - g P HseEeH -

T — R BB R B BR R R TR S T AE SRR

FHY SSR 73Ry AT 7 Beicad » i B2 BRI BT E /N (B NPIREfEZESE 2 bp) » ILFR
FIFH = A R B B RE SR i « AskBaErk H S fEHY 3% Metaphor® Agarose (Lonza, USA)
TE Fs—MEITBEREHRG » BEIREATTE S - (H R ARV BB Rl sk RS - H B RS ER T 2 KR E AR
THIMIEA » 2B e HRE - METMEE IR THTEE (HDA-GT12™ Genetic Analyzer, eGene, Inc.
USA) ZFIHEBHMEEARIIZEE R B > BADPETHIERESS » (8 &g SR iR E
B AT RE T2 2~5 bp R DAERTY SSR 73FHE5E » 1] Wang et al. (2009) FI[F] QIAxcel System
(A ERY HDA-GT12™ Genetic Analyzer f35¢ 2 HH[E 2 73Hr 2:4%) CATERY SSR 7315k
eI+

KB HME S BESR 8 FFAEXR 19 98 WEA T03 frFiEsEsktbEr 3%
Metaphor® Agarose [y 8k B s B X B B4 Bk o M BRI & = A TS o A RIE Y SR [E] © 72
ERTHIRVE KA (E—) - ArEES 8 SEAMI{ERRTY - RE4Y 160 f 140 bp » 235 19 5E A
—{EBHSERTT - 49 155 bp 5 1R ERYESS 8 SEAMIENRIE - R4 164 F 150 bp » 2% 19 SEA Fi{E
el > FfE4Y 160 Kz 162 bp o LhEXFEIfEE K AR » ZRECKI R B mifEEE K 7 =P mT fig
fr - AESEA RV NGY F BS 0 204E TO3 7y FRESSAVIEISH - 255 19 SR 2 WA {E 7= 5% & 2bp AU
EELAFT4HRE » 3% Metaphor® Agarose (Lonza, USA) fiEAN ! - MAZEETAE Bk oA ] g
MrIb7EE - WL » MBS E kT8 (HDA-GT12™ Genetic Analyzer, eGene, Inc. USA)
HJHL 396 Metaphor® Agarose (Lonza, USA) fEEE -

133

164.% bp

o gy I

.00
[T < |

B — ~ —RYEIKBRSBUZ IR AN E B TR TO3 7 TAEREMTERS - A [/ 3% Metaphor®
Agarose FyBEVKIEEG © Pl R P2 3 RIAERETR 8 SR RS 19 9f - (IR A B AV » 73l
B 500 ~ 450 ~ 400 ~ 350 ~ 300 ~ 250 ~ 200 fz 150 bp ; B [E K C Bl SZBEAEE K ITHTE
FITFEIRy o ATiEl - 3 BIfRERES 8 SR E 0k 19 5F -

Fig. 1. The electrophoresis graph of 3% Metaphor® Agarose for T03 markers of TTES No.8 (Fig. A-P1)
and TTES No.19 (Fig. A-P2) and the peak graph of Genetic Analyzer for T03 markers of TTES
No.8 (Fig. B) and TTES No.19 (Fig. C).
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= RIRERAGERIHI RS |

By S MEAE AR TO1 ~ T02 J TOS 5[5 & HIHR 3 (EHARUZ Ay 5 (B —) - HFYEST-SSR
I3 REEE R I BRAMEREE - R 2 (HAa(EY) - Al — (BN R 2 H e IR 2 FRE - 1225
ffHY SSR 7T HER 2 BN R it AE P/t A AT 3] (Sharma et al., 2009) - Sharma et al 38 Fy iz 82
FNEH (duplication) BUEFRBEATE (heterozygosity) ARE - EHAMIEY) SSR 73 TIEGEELAALL
B AIPRE SR E ARG GAAER SSR 73758 - EPRR IS (heteroduplex) HYSTEE
Y] (Pérez et al., 1999) : /KRS & R BAIAV RN EY) > #eaE e R R G AN AR
{EA F R & Z EHBEREA (allele) Fr3llZ PR SEIR S HAGHIEEAED) - LAY AT {F RSB SE
7 (Liu and Muse, 2005) - HHELEZK > FRRHEIEAIEY) - HiTR SR S Y IR e 1R

=]

=y

@

Rel. FI. Units (RFU, x1E001)

21 4 bp

7.00

A Tmagy o o
| I:II 1 I“_ ol

&l — ~ TO1 fz TOS 73 THESEAEHD o imfe R 3 (EHHEG I 2 B 52 - A B R TO1 0 THESEEEK 12
SRAY S ATIE > B I8 Sy TOS 3T HEaEAE &% 18 SRHY O MiE -

Fig. 2. The peak graph of Genetic Analyzer for TO1 markers of TTES No.12 (Fig. A) and T05 marker of
TTES No.18 (Fig. B)

MAEERET2 EST-SSR 5[ T-4HHRBE IRV HE - B ARERNA Z « —EF AN
FEFFER NI B R FEE G (homozygote) » HII[FE—Z& AN E BEA R FEIAVEMERRK (40
AA) ¢ S (R R H —(E A R SRS BN (null allele) HYTETE > BIE—ZEAEE IR
{EEHBELA  H—(EEHEE N AR EY) > S EERES [ TEGRAFYIS AR
BG [ THGEEFPYIE G - (FEREYIHVHE (40 A0) (Callen et al,, 1993) » LY EETCA ALfE
iy SSR r FHEEELAHEIR S (5 > 2007) -

v~ FEFIRY 12 E &8 T B b SR E

FEASIHTHHY 24 HE[TE T - HRRLIMERE (PIC) AYATEERR > et A
HESE - HPE BEBEESINMES THEE - MHEES MR TS - $0E 12 (85850
TE S - SEFREFWME T > BIAERSe 8T - EERE RJeBE M PIC (EikmHY T02 77
TG > R 12 fEsnfEsp 8 B - Hh B O SREEIIRR RE—F - 255 12 98 - 2% 13 5=
719 SRR E—BE - B 13 SREBLE DA R E—BF - HoAth 5 (Elanfles 5k —BE  BEEEEEA T04 -
TO5 ~ TO6 ~ TO7 ~ TO8 ~ T14 K T18 EE—(ErTHE5E - RIE]iRimT 3 BfsE @Al o MMy 117
sotl AT SR AIRBh MR Z
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T~ FEFR It PR AR 8 (R (R PRe T -

R EST-SSR 43 M LA SLER MRS - BRI - (0UM A R B s eh R E A
(BETIITE - LIRS RIS 199 A5 > TREER 125 BEEE » 7.0 8RR ORI - B
Sk B2 19 SERALRIEINT EST-SSR 4 TRESEATIG (SHERE) HRZHEE 12 R0
SRS T I (EHERL) - BUIEENEI TR Tl6 4 THEsE (B=) » 225 19 SWHTHiE s 110
120 bp + SYRIRHEELE 12 RN 120 bp B LESHEAIEE 110 bp FTETRR - A2t
EST-SSR 53 F/RES&t A HLAF 1 - PRI - EST-SSR 43 TREE FUGHSLBRERTIE - JEAT (7 BBl TE
Z QAR BEAAIF T -

z «— 110bp
Al [

z < 120bp
B | I

15 138 350
1

& 110+120 bp

1Jof3
180(5 b

Time (min)

500 .00 7.00

B =~ T16 7> THEEEF LSHE (A [E) ~ 275 1288 (BIE) KE7% 19 9% (CE) AyHriE -
Fig.3. The peak graph of Genetic Analyzer for T16 markers of Chin-Shin-Oolong (Fig. A), TTES No.12
(Fig. B), and TTES No.19 (Fig. C)

& W

AROTIER 12 sHETTRIZEEL 12 4HAT AW E153L 24 4 EST-SSR 5|1 » S3ifr &8 12 {554
T o FAHE [FAH DR 2~9 (EEHEER > 98 5.6 {E  DERBIEERE - G451 740
{E0H 2~9 {1 - 3Ry 6.6 {1 5 THEISRIESHEME (expected heterozygosity, Hg) 71/ 0.30~0.83 » -4
£y 0.66 - BUHIER SRS (observed heterozygosity, Ho) 7752 0.08~1 » S5 5 0.58 5 ZBRIEERE
(polymorphism information content, PIC) 415 0.28~0.81 » S35 5 0.62 » Hoob 18 ([ = 81k > 6
& Ry R FE 2 M - SREHE S TSI ERE -
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AREE S B4 EA 7% (HDA-GT12™ Genetic Analyzer , eGene, Inc. USA) Bt =
FERNTIERY3 9%9Metaphor® Agarose (Lonza, USA) » S5 FME A EE#/EIFE Y1 » DNA R EL BT
S IEEHEEN LRI EE RIS/ NVEST-SSR/3F1E5E(E A -

KU FEERIH B AT EYI SV ES T-SSR ] A g 35 3 HA 2Rz e 52 ] B HH 3R B — iy 175
& o FiIE#aE Ry P SR EE SRR (heteroduplex) AYSEREEEY) 5 1% T RE S R Ry ML LRI A8 Ry [B B 3%
“f8 (homozygote) BGHIFRMHCEHMEELA (null allele) -

AW IEH244HEST-SSR A3 F1E5E » & FE R I8 o0 ISaE Bl ol 22 a5 8 18 V8 1 2{ 5 22
T NMEAE BRI REER S A HIE e S s ficiz - B REST-SSREA ILEAMEAVER I » FIRHZER
Ryl BHESC RN T H » RAHHE G LR i FE i Rl B A e [ 8 (8 5 i (s ke o+
RESEHR B B AR -

SHEIRR
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Using EST-SSR Markers to Identify Tea (Camellia
sinensis) Cultivars in Taiwan'

Chih-Yi Hu'  Ying-Chen Lin® Wen-Tsung Hsieh® Yi-Hang Tseng’
Shun-Fu Lin®  You-Zen Tsai"

Summary

The research was aimed to analyze the 12 main tea cultivars in Taiwan using 24 EST-SSR primers,
including 12 newly designed by the authors and 12 from previous references. In this study, the agarose
gel with high resolution was replaced by the method of Genetic Analyzer for separating EST-SSR
markers. The number of alleles was ranged from 2 to 9, with an average of 5.5, and the polymorphism
information content (PIC) was ranged from 0.28 to 0.81, with an average of 0.62. Based upon the results,
these markers have demonstrated their high-polymorphism. Besides, by using two EST-SSR primers only
is sufficient to distinguish 12 main tea cultivars in Taiwan. These EST-SSR markers are used not only for
identification of main tea cultivars in Taiwan, but also for tracing the parents of cultivars.

Key words: Tea, Camellia sinensis, EST-SSR, DNA Markers, DNA Fingerprinting,
Cultivar identification
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T~ ARIHTHY 12 (8 G787 £ H VR AR R

Table 1. The information of 12 Taiwan main tea cultivars in this study

ReE  EEAE AR R
1 EZ7%  Shan BEHORFE A S

2 =8 Jaipuri BEHEFE e

3 B 189  Burma x &I HECTE IR

4 EE21%  Kyang x 92 FKK1SERAMRcHE SR

5 HFoEE HEAR 53 BRSO

6 IESE HUPSTEER 4y S EEAE

7 B 129 B8 x WGATL T 4y S EEAE

8 EL139E BERALL x 2R 80 BE HEACTE 4y S EEAE

9 EE19%  EE 129 x BOBEEHE 4y S BEAE
10 EZE20%E ShE2022 x L EEZE 5y S AE
1 ELKT HRA AR TERE ~ 1S
12 HOMFE  #E& TS

%7~ A4 EST-SSR 5[ Tkl
Table 2. The information of EST-SSR primers in this study

(AW b s SSR EIT. Ta  Z2HFY| 25

TO1 F:GATTTATAGACTCCGCTCTC ( GA ) 14 50 CV013680 g {'ﬁ:gﬁ%‘
R:AACCCAGTCTATACTCCTTC

To2 ~ FOAGTTGCATTCCTTGGTG (CT) 14 50 CVO014692 E175%3
R:GGACCACATCCAGTATTCTC

TO3 F:ATGCAAGCAGTTGAAGCAGAG ( AG ) 14 50 CV067152 E ?ﬁ—glxlg
R:GAGAGAGAGCTTGGTGATGACA

T04 FTACTTTCGGATCTCCCTTAG (TC) " 50 CV014628 E ??g&g
R:ACTCACTACAGCGGCAAC

105 F:AGCTCAGAACAAGAGACAC (AG) 1 55 CV014703 E7eae
R:CAGCTTCAGTTCATCTCTAC

106  F:TAGTCAACTCACAACCAGCA (TTC) 1 S0 CVO14452 (5353
R:CGTTCACCGCTTGACTAA

TO7 F.CTCTTCCCATCCTCTCTC (CT) 0 50 CV013630 Q?ﬁg]xlg
R:GGAAGAAGAAAGGACCAC

T08  F:CACTAGCAACAATACACAGA (AG) 1 50 HO118276 BA{T&:
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(483 ) (Table 2. Continued)

T09

T10

T11

T12

T13

T14

T15

T16

T17

T18

T19

T20

T21

T22

T23

T24

F:TGAAGCAGCCACTATACC
F:GTTACATCACATACCGCTAT
R:GTACACAAACCAAACAGAGA
F:TCGTATCACTAAGAAGCGTCAG
R:TCGTCGTCGTCGTCATCA
F:ATGCCTTACGGATATGGAGGTA
R:GGCTGTGTTGTTGGCTGAT
F:GGTTTTATTCCTCCTACTGC
R:ACATCGAGAGTGTAGCGAGT
F:GTAGCTCGCAACACAACACC
R:CTCCAACGACACACTCTCTG
F:CCAGACTCATCGCAGAAATC
R:GGTTGGGTGAGGAGGAATAG
F:TGCAGGGGAGATGAATTAAC
R:TGCAGGGGAGATGAATTAAC
F:GAATAGGGTTTGGCAGAGGC
R:AGGATGGAGGAGGTGTCAA
F:GGGACATCATCACCAGCTT
R:TTCCTTGGTAGAACTCTGCTT
F:CAGGGTTGCAAGAAGTACCG
F:ATCAACCGTATGGGCAAAAG
F:CACATTGTTGCGTGTTATTAATTT
R:ACATTGGCTATCTCTCATCATGG
F:GCTTCCTCTTCTCCTTCCCC
R:CCCCTCCTCCTCTGTTTGAT
F:GCTAATGATAGACCATCTGCTCCT
R:GGCCATGCTCTCAATAGTAGAACT
F:GAGCATCTGGTGGGTTCA
R:CAGGCACAAGCCCTACAC
F:GGGAAGGTGCATAAAATACT
R:TGCGACCTAAGATTACTAAA
F:GCTGAGCTTGGAGATTTTGTT

R:CCTATTGCCTACGACCATTTC

(AT) 5

(GAC) 5

(CAG) ¢

(GA) 13

(GA) »

(GA)

(CAG)

(GGGGAGA ) 7/ (GAGAA)

6

(CAAAAA) ¢

(TTC) »

(TG) 1

(AATCC)5/(CGC) 5

(GGT)s(TGG)s

(CT)

(CA)(AAAAAT),

(GA) 14

50

50

50

50

55

55

55

55

55

50

60

55

60

55

50

50

GW34275
6

GW31697 Ef7s%st

HiTasE

GT969276 EH1Tik:

AB505873 HITE%E

CV013870 Sharma et al., 2009

CV013686 Sharma et al., 2009

CV699671

Sharma et al., 2009

CV013752 Sharma et al., 2009

CV014280 Sharma et al., 2009

FREEEH & etal., 2006

AJ621798 Freeman et al., 2004

CV014485 F%., 2009

CV014001 F%.,2009

FF682745 F%%., 2009

FKEEHH  Uenoetal., 1999

FEEHH Ueno et al., 1999
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=~ EST-SSR 7 et I HTét R
Table 3. The output of EST-SSR primers

BREEAS ARAE HMEARNE FHRESER H) BWRESERE Hy) FHHMEENE (PIO)

TO1 8 8 0.83 0.83 0.80
T02 8 9 0.83 1.00 0.81
T03 6 5 0.77 1.00 0.73
T04 9 5 0.75 0.75 0.71
TO5 9 7 0.82 0.92 0.80
T06 8 5 0.72 0.58 0.66
TO07 9 8 0.76 0.83 0.74
TO8 8 5 0.74 0.50 0.70
T09 4 4 0.30 0.33 0.28
T10 4 4 0.41 0.25 0.39
T11 3 3 0.40 0.17 0.36
T12 6 7 0.48 0.42 0.47
T13 7 7 0.75 0.50 0.72
T14 9 7 0.79 0.67 0.77
T15 2 2 0.33 0.42 0.28
T16 5 4 0.62 0.25 0.55
T17 5 3 0.54 0.50 0.48
T18 8 6 0.75 0.58 0.71
T19 8 9 0.78 0.83 0.76
T20 7 5 0.70 0.67 0.65
T21 6 5 0.56 0.50 0.52
T22 8 6 0.77 0.67 0.74
T23 5 4 0.72 0.08 0.67
T24 6 7 0.69 0.67 0.66
Mean 6.6 5.6 0.66 0.58 0.62
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09¢/€S¢ €6¢ 09¢/65¢ €6¢ 99¢/€5¢ 1343 09¢/€5¢ 09¢€/€5¢ LSE C9€/0SE  99¢/€6E  96¢/ESE YL
6¢€C 0v¢ (174 LET 0ve LET 6¢£C LET 1444 Y¥c/6€C 6¢€C 6¢C €L
881/0L1 881/¢81 (4! 881/¢81 881/¥81 881/¥81 81 (4! ¥81 CLT/OLT  88I/TLT  061/0L1 [qan
881 881 881/681 881 881 881 881 881 881/091 G8I/6LT  S8I/091 S8I1/091 IcL
SYI/611 ovI/611 ov1/ccl ov1/ccl ovl Cl/6ll ovl ovl ccl/6ll 611 cCl/61T  evl/6l1l 0L
S0T/¥91 L61 981/491 L61/¥91 981/491 981/491 S0T/Y91 L61/¥91 661/561 80C/061  L61/T81 91 61L
8C1/9C1 8¢l 8¢€1/¢El 43! 8¢1/6C1 8¢€1/¢El 43! 8¢€1/¢el 9Tl €Cl SLI/9TT  8€1/9CI 8IL
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Biological Control of Tea Tree Pests in Taiwan

Hsin-Kuang Tseng'  Su-feng Roun® Iou-Zen Chen’

Summary

This paper reviews pest biological studies and field control of tea tree pest, included insects and
mites. Biological control methods included Parasitoid and Predator released the utility of sex
pheromone. Some studied results had extended in tea plantation included, Trichgramma spp.
Amblysiens womersleyi and Mallada basalis (wolker) released, and the sex pheromone of tea tortrix.
Some methods have utility potential include the parasitoid of tea silk worm. The main studied targets
right now are focus in the utilization of Mallada basalis, Cantheconidea furcellata, and Mantis. The
paper also discussed the studies of cultivation practices which utilized farming methods to decrease
the threats of pests and some research situations of non-chemical pest control.

Key words: Tea tree pest, Biological control, Sex pheromone, Microbial control
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Fig. 1. Result of controlled the Andraca bipunctata by its egg
parasitoid ( Telenomus sp.) for released different number

hoo AL BT S S B SRR Gl 1996)
Table 1. Release effect of the Mallada basalis (Walker) on the adult and nymph number of tea red spider

mite
i Bl B K (BEEH)

RO (BETE) 4 11 [ 18 f! 25 [ 32 fI 39 fI 46 1

Y- [ Bh 193 7.90 5.80 0.60 0.40 0.20 0.05 0
(5531)  (58.63) (4631)  (82.11)  (95.19)  (9825)  (100)

5V LB 279 13.00 12.20 0.60 0.90 0.60 0.20 0.15
(49.13)  (39.80)  (62.86)  (72.15)  (91.67)  (95.14)  (92.15)

SF Eﬁ 19.0 17.40 13.80 1.10 2.20 4.90 2.80 1230

7O PR PR

-
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FI TR B A BRI SR P G 9= 1996)
Table 2. Release effect of the Mallada basalis (Walker) on the egg number of tea red spider mite

W I B B (R
TV (RO D) 4 11! I8F 25F1 3201 39f1 46!
B [ 19.3 13.30 1.00 1.60 1.00 0.40 0.30 0.05
(29.83)  (55.05)  (70.53)  (77.53)  (67.09)  (80.17)  (97.82)
5T LB 279 25.60 2.80 2.60 130 0.30 0.20 0.05
(1633)  (22.03)  (7033)  (81.95)  (85.09)  (91.81)  (98.66)
5 190 21.30 2.50 6.10 5.00 1.40 1.70 2.58

7O [

F = RERETHL A IR el CRE 7B (B > 1995)
Table 3. Control the egg of citrus splny whlteﬂy by releasing the egg of Mallada basalis (Walker)

mgrey RO REYL RN NEAV2 RS RE O BWSRE ROV

e ﬁ‘%ﬁ‘[ (10/19) ﬁ’%‘}j (11/3) I%fﬁ, (11/20) !ﬁfﬁ\, (12/5) }%‘}T (12/20)
(105)  #§r TGk #Er P BEr B B8 s 88 s

FETTEL % 2.45a 0.82a 74.5 8.76a 53.6 13.80a 539 12.90a 58.2 4.52a  60.1

S 180a  236a  —  1386a  —  2200a — 2270 — 833  —
* RYELEAR R B G (1995 5 5~ 5% 10/13 57 % 11/4 > 5= 0% 11225 BYPHH 12/6 > 570%
12/22) -

AP R GBI A S (%) (5  1995)
Table 4. Control the 1st larve of mtrus spiny whitefly by releasing the egg of Mallada basalis (Walker)

Ry e VESYL R OVET2 OB VR RS v R i
Woopr VA (1019 REHA (13)  FA (11200 Fh (125 Fh (1220)

(1055) @ IhiGs B Fans RO Fins B8 Mg B8 i

Yk 13.04a 331b 721 0.98b 71.9 0.51b  65.6 2.10a 0 9.33a 0
ﬁﬁﬂﬁlﬁtﬂn 21.90a  19.90a — 7.46a — 2.49a — 3.51a — 10.64a —

k FRCSIBEIR BB (1995 5 57~ 7% 10/13 > 512 % 11/4 > 91 0% 11/22 0 SYPH% 12/6 0 51700
12/22) -
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R R B B~ B (59 O 1999)
Table 5. Control the 2nd larve of citrus spiny witefly by releasing the egg of Mallada basalis (Walker)

Ry A CVEBYL R VRS2 BT Ve S v TP i

Bofr @ (019 A (13) @A (11200 A (125 @i (12/20)

(1055)  #gr ThiGd B8 Bhigs RO Bin B Mt RO hinE
RhvHh % 36.65a 9.05b 775  2.05b 830  1.88a 70.0 122b 843  346a  66.6
BB 41252 4530a  —  13.56a 7.06a 8.76a

* %“Wfij,‘-{ji}*ff“glé—'ﬁ[m [ (1995 & 57— 7% 10/13 > 57~ 7% 11/4 > 57= 7% 11/22 >
BYPUIR 12/6 5 BTN 12/22)

11.67a

o BEEIVFIRAS (G0 Py E /) P g SRRV ARR (- 1986)
Table 6. Result of controlled the Tetranychus kanzawai Kishida for Releasing
Amblysieus womersleyi

o Ry (B
P e - ar ol
6.7 5.7 32 0

Fe o RERNF S AT AP I S
Table 7. The ratio of parasitoid of Andraca bipunctata egg in the different

parts of tea tree

Ratio of parasitoid (94)

Seasonal
up middle down right left

Spring 93.8 98.5 98.0 100 100
Autumn 97.3 97.5 61.8 100 81.1
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Ho 7 BRSNS A SR TSI (Y 1990)
Table 8. Attractive effects of different ratio of synthetic sex pheromone component of smaller

tea tortrix in the field

79-14: Ac/ Z11-14: Ac/ E11-14: Ac/

Total male moths attracted
10-Me-12: Ac 0.1mg

47:50:1:2 467.3+£207.7a*

23:25:2:50 263.3+98.4b

36:22:3:39 88.5+24.4¢
Shin Etse 181.5+31.0bc

* Four duplicates. Means in the column followed by the same letter are not
significantly different (p=59%, Duncan’s multiple range test).

e PR SR BT S F RV HE R
Table 9. Different processing method to harmful rate of smaller tea trotrix in the various

tea-processing seasons

B F (%)

i H

B |2 SN ¥ *
o 3.78b 0.0l¢ 0.02¢ 0.06¢ 0
S 4.63b 0.18b 0.34b 0.20b 0
A B 12.35a 0.35a 0.55a 0.43a 0

ko FIPIRETS SRR

SRR SE Sy b R WA
Table 10. Result of non-chemicals materials on the tea sensory evaluation

E FlRRs = AL VeI Bt

FE"ZE)"%\T i
200 ]th[ 300 lf[ 300 [thI 1000 ]f[ (JE~]<)
0 2.5% 1.5 2.0 0 0
3 0.25 1.0 1.25 0 0
7 0.25 1.0 0.5 0 0
14 1.0 0.5 1.0 0 0

* 0-F ZUEIER 1R BIRRIE 2R BIFRENIET 3-% BIFRED -
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=

ARUTFAERE ARSI « BB RO AR BB 5 ARG Bk, SHEATRE
SR G ENASERGETRERSE PR W - BRgiEP KB R TR A RO E - 65
REUT > MR ARSI RIERAFEEE 59 P DREBEAREIEFEZ 43.06% - SiEAHK
BN R FIPE R it ~ &F D B TRa S et SR azUARICE T EH -
FEAMCRBUETTH - S 62.5% RAEMAEBARKRESRR - 2B HEBZ ZSEREOITA
(=) & (M) SRR - feBrA R E T8 RER K R H 2SR Y - NIERIRR 5B
RS AL E B _E RS - I EAE R . A RORERI E Ao BIGE B HFr R ENSE 2 A
WoRA RE G PHRITRIZUE S ME -

RS A - TSV - REERE

alls

Al

FEE TR S DL OB AR N RBRIEEYIFE K > RIAFEARR (RS NMEE 588
BB W B EYIFTTR AR /7 28R » LY T RERE AR EE A EE RN A
1> & ASEEEF (Kalra and Chawla, 1985; Kumari et al., 2003) - [R5y T 2 2| B4k S 4RV H
Y A R AT IR E  B e P R e EE RS S R R B E B emLemE B
L5 2 BN EBAI A 2542 (Kumari and Kathpal, 2009)

FE P EES AR - FERN T R B 2 B SO EEEE (Fiedler et al., 2002) « AT
SHEEHHN B2 Eakiars i1 R MEEFTIE T » BN R E b 2 B R EERE
oM » N5 EA MEEEE Y 5EfE (Jaggi et al., 2001; Kumar et al.,, 2004; Tewary et al.,
2005)  RIELHE RN AR 2 F K& H by hn - 2087° 1988 SR A~ s
(PRRIAR - 1993) » 2T 2011 FL2&EmE 2 AR AT 240.84 AH - B4 AR
REEERE M E BRI TARREL S SEARERE B THRAEEEL 2T EHEE B E - TR

| TR EZ G e R AR TE LIFEBI ST & - BiEt B HEIE 8 - 208 mikhs -
FEREE
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SRS - MSNEFEET (MOA) MEEFWEIEREGE (TOPA) FHM 5

B

EERMBANE » ZHFIHAIR - ERGRECERE T BREREFEYEEZ T - A%
EARAL ~ LIEELL R B E RV RS - A STR(EYSCEERAEE I T A FIEYE 2 ida & (R EETE
SRR — - RACHET T Gl PR 2RSSR SRS ] - 51 > R RS T g 4 3%
ARPE ST ECERES R Mg EYIR SR FYI A R A B (Doublet et al., 2009) »
SRAE FH AR (AR T (R AT A PRI - IS RS SR [E AR A S B P
(Hameed et al., 2009) > 411 2007 4 1 F_EAIEG ARG EERIIR) AR ORBUT A 2 Aok
SRR M ERRR AR BT (B hiRrEeE T4 20071 H28H) - IRBEERENEE
FEREEEEIA (2007/2/6 510E) ST =FRFUE « AHEELD - REN L MSERLEREE - (£
AL ~ EhP S e HA B ER > (BEE R R BB A SR A - AELIR < EREMEEEEE
FATE » AR TUFRARE LB 4% ~ (LERATRL ~ EhPI A San e M B2 > i & =&t
DLEA+TETTLUT &R - AHPHE R BUE R AR A - NI A s R B A5
FeR - WA R B 2 -

DRIFE BB T S5 B B s A p R A B T LB DVRBER AR B 7 2 & PHTRRES
R - By T AR R ERE E IR B MR AR W S 5 A 2 HEY AR SRR IR T AR E
HIRES TSR Z RN > S RSB A R BRI L R B IR TR K A - DL
TREARNBREZE GG AR EE R RERH & T SRR VA R
FBtREBRALERETESS -

MR T

— ~ FHCREFR A
fRIE 2009 FAMRGREEGEN AT ERETER G AEN P AREESRF - ETEIE
71 SREH H ORI EA RIS - S2BAMERE Y LR A RS B B R (EIE T -

= AHRSE R EERRE - B RS B A

2009 FAERRAGAER P ARG EETRE > SHE A - FiA I E R AT £
T2 (EYIREAE - R fs ~ s inid - il - ERFYER  REEEIREE - RaEVaEM -
AEREEN ~ BeEsEE A BTk R -

= BEEOR

TTRRIE R EZ RIS IR 0 £ 20 A2 Rt DI 20 £ 40 A ZJEL 0 FRFIREHE
FERKHEETTHUR 34T » B TR DU SR K R EE R R AT AR MR B3 (2009) #3118
FREETE RN AERT R » FFEL 5 ¢ HsERKRY 50 mL BeCE > JIIA 20 mL ZR5& PUE
HMER 15 i WARIEN 5 sl 2O WAL 3,500 rpm B 5 SRR EIERE
AG—HOA 2.5 g &{b#h 50 mL BEOET > HEL 3,500 rpm B0 5 &AL EERE TR
TEFMEIIAT -
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v~ s AT

FIFRAE AT R E R (Agilent 7000A, GC/MS/MS) (JETETEHP-5MS » I 250 ¢ m
& 30 m - NEEER025 nm) SORMAEENTRRVERNE (Agilent 6410, LC/MS/MS) (JEMTELE
Agilent Zorbax SB-C18 1.8 um > A& 2.1 mm x 100 mm) > 3775 ] - HIEER] - A&
HIR(LAY) - bR @A PRSI 202 fEHESE -

SR B

— ~ ARRIEIUL RS P

ZE(E 1987 FRUGHERAMESE - JCE RS AT 2 RIE T IEERY 1988 SE{HE T T8k
TSR - 1T 1995 FEHERCRRMEITHURE (PRAIAR » 1993 5 MARIR - 1995) « FTHFATER A
FRECKEEM IS =B E R G - ERARRE NSRBI - £25EHMRMAFERZE -
hE IS KBTI R < SRR (LA B RS -

EE# 2009 K 2011 EHEILEBAREARESESRE T OMEEZAREGREEERANE
BHETR » AR FEO R 69 K 137 F o OB 2 AR ERE S R 15219 K
240.84 AHH > 2011 RIS FEUEREER T IE 2009 F£5r51Z%H 68 F K 88.65 4
B S9Mat 2 2011 £ 9 H 7 HZERESBEENRTENIER  AHASRE EE 1A
FEALER R st - 3 H ARG % - AR A FREE 59 B SeERARRE R
Z 43.06% 1 FAHRTERGS IR 80.88 A GRS HIREE L 33.58% (AEEGRE
EENAER > 2009 F2 2011 5 HEEE 0 2009) »

TG Ryl A R A A YRR S BLREE I SR S MO R 2 R A SR [T e 5 (R 3
e 2 Bies > 2011 FIEBRL G Z AR EMRETRRILE 12 (B K 8 [EEIE
HUYS AR E MBS ERS > M550 4 (EBA B RUS AR E L A RN T Z B E
& BEA ZAHRABE E A ST AR — - EERMH AR PR BRIt 137
F o Hp 2 NEEEAEE B OESEG 2 FBmS - hlb ESERREGE R 8 31.39% K
30.66% -

REMESRGES T EAEREFTE 8 F2EERES > Hh R RSUaREREHE A
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Investigation on the Present Status of Cultivation and
Production in Organic Tea Gardens in Mingjian
Township, Nantou County

Ya-Hui Chuang ~ Yu-Ju Huang  Chia-Chang Wu'*

Summary

The aim of this study was to understand organic tea cultivation circumstance, verification and its
potential contaminants. According to the Directory of Taiwan Organic Farms database, the investigation
revealed that there were 59 organic tea cultivation households in Nantou County. Moreover, there were
60% of farmers using isolation zone facilities, Bacillus Thuringiensis and organic fertilizer to manage
organic tea cultivation. There were also 62.5% of farmers using independent equipments in organic tea
processing, additionally. The soil and irrigation water in organic tea cultivation were analyzed and there
was no pesticide residue in there based on multi-residue analysis methods (3) and (4) which announced
by the Department of Health. The investigations showed that using independent equipments and isolate
facilities in organic tea cultivation would be appropriate to conform to the law of organic agriculture
product management.

Key words: Organic tea, Pollution source, Pesticide residue

1. Assistant Agronomist, Assistant Agronomist, Associate Agronomist, Tungding Branch of Tea Research
and Extension Station, Nantou, Taiwan, R.O.C.
*Corresponding author.
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Table 2. The accredited status of organic tea cultivations in Taiwan

o BRI
Bl e =k iiig FEF IR Verification status
. Number of (/A} [?E) %36%%*% %@i}f %'Z
Location farmer’s family Verification organization  Participate number of
Area (ha) ; X
farmer’s family
=ln 30 50.23 IS B A Br H  f |
HIRAE
[ET YA ATy 9
BLHEEY 20
HE% 6 7.91 PRV AR |
NS
EFHEEE 3
e 2
PRIE 6 6.37 g 1 B P A B R R B 5
HIRAE
EERSE 5
BPE B B AR A H] 1
EREENTE |
BriTia 3 3.45 EEH 4 5
A = |
HERS 8 8.71 EEHEE 4
B 17 LA 2 1
e 1
IRERE PR R R A TR 5
NS
2k 3 3.87 e S R PR A B R R Ay )
HIRAE
(B 17 KR 1
B 1
2 3 23.49 BEEAEGE 2
BRI DR 1
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(88732 (Table 2. Continued)

B =B 5T Verificati tat
. FEEFE o EnsE 5T Verification status
B Number of () Ry S HLF8) Participate
Location farmér’s Area (I\la) Verification organization number of farmer’s
family family
FE SRS 59 80.88 AR Y 3
i Bt bR R AR A F 1
Eeiked 26
B 7 R K 3
ERVADEZIYN: 7
RLAEEY 12
EERHEE 6
KBS EE R A TR A E] 1
kb 1 0.12 BIAVAR PN 1
EER 8 7.88 EE RS 1
EIRVAS SN 1
BOEeT 3
EEHERGG 2
KB B A PR A F] 1
TR 3 31.55 B 3
EL 6 15.58 EtERLS N
REey 3
IRBK BB R A BR A E] 1
SR 1 0.80 AR S 1
& 137 240.84 - 137

BRPOR - BEEAMES SR OARRSRGEEAGHE (2011/09/07 EHT)

http://organic.niu.edu.tw/farm/ o
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Table 3. Participated verification organizations of organic agricultural products by organic tea farmers and
accreditation methods of these organizations in Mingjian Township, Nantou County

Bang B B

1 4 sgc o SR Accreditation method
F}aﬁrrfer Veriﬁc;\t/qiijf igﬁznization Part}i,(;igl)rated Pesffd%:lf )sfi;ég?(:ntrol i%i%;ﬁf
materials materials
A EEAANEE 1999 4
RS ' '
B EEEEY 1998 4= - -
C EEAANEE 2007 4 e N E F H U E L
RS '
D RN ER 2008 4 B A\ EHUBR 31T L eeANCIEIG S
1 R4 I3t 1 A
E fiE - - -
FEEEE 2008 4 Bae N mE E S E NI
X%
G fiE - - -
H  EYEESEEARAS 2004 4 Bt N EIIURE T
1 /4
I hEEAREE RS 2001 4 -
J EEEEY 1998 £ L ECACIL N E A i)

1 R/E
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Table 4. Organic tea cultivation cultivars and areas in Mingjian Township, Nantou County

S (E5 A 1E1Y AN

Cultivar (h . .
" _____Cultivar (ha) MEEEY &t s
E}E =Z5 245 [N - . Tﬂilﬂ? (f:ﬁ)
F - - HLVERE IIESE= Cultivated Imported
armer |- —%E + =gt : ’ - . Age (yr.)
Chin-shin Shy Jih crops before soil
TTES TTES Oolong Chuen
No.12 No.13
A 0.30 - - - HI% 17
S
- . - 0.30 F725d 16
B - - - 0.20 4 = 15
C 0.33 - - - LM SHE £ 15
D 0.20 - - - AV 28
=
- 0.30 - - KR 20
E - 0.25 - - FHLNSHE & 15
F - - 0.40 - HLERE 5
7
- 0.40 - - HLSHE 20
G ) ; - 3.60 LR & 10
H - - 0.28 - & 6
7
) _ ; 0.25 i 20
I 0.50 - - - HLHHE & 20
J 0.28 - - - HEEE 4
D

- 0.20 - - JELFL 20
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Table 5. The status of organic tea cultivation in Mingjian Township, Nantou County

AnfE Rl P R (A ) PRl ()

Cultivar Number Area (ha) Age (yr.)
2 S 5 1.58 16.80
TTES No.12
2RT=50 4 1.15 18.75
TTES No.13

= N vt

AL EHE 2 0.68 5.50

Chin-shin Oolong

=5 4 435 15.25
Shy Jih Chuen
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Table 8. Organic tea processing methods and equipments in Mingjian Township, Nantou County

e ESei)

: USCER
e =5 — R it
Farmer +—5E E_ér: Eé% I ’L‘\%EE Processing Equipments used in
TTES +=5F Shy Jih Chin-shin method processing
No.12 TTES No.13 Chuen Oolong
A 0.30 - 0.30 - ZEtliE  BETRIARER
(] {52 FH
B - - 0.20 - BfTEE EEMCERCEEUE
C 0.33 - - - BfTEE BETRARER
(] {5 FH
D 0.20 0.30 - - BfTEE  EEMCERECEEYE
E - 0.25 - - Zatdle  BETRARER
(] {5 FH
F - 0.40 - 0.40 BfTaiE EETRARREER
[ {55 F
G - - 3.60 - BfTRE  BETREARER
&5
H - - 0.25 0.28 BEfTEE HEEEARCREUE
I 0.50 - - - SERECS RN vl Sy S (e
J 0.28 0.20 - - BTG EEACERIEEUE
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Table 1. Comparison on the bulk density of made tea between the spring tea processing of
Chu-shan hand plucking and Ming-jian mechanical plucking experimental tea

factories
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Table 2. Comparison on the bulk density of made tea between the winter tea processing of
Chu-shan hand plucking and Ming- jian mechanical plucking experimental tea

factories
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Table 3. Temperature changes in rolling process of Chu-shan hand plucking winter tea after
the 4™ and 5™ re-panning
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P I\Eﬁ/ﬂ 23 407 38.6 37.8 o
CHEE TR (5ERAT)
FSEHEL (R 30.6
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U~ ZRIERE RS (BEEE 391) 565 4 5 BB S R EEATRE S
Table 4. Temperature changes in rolling process of Ming- jian mechanical plucking
winter tea after the 4™ and 5™ re-panning

i B/ & B 5 Fi R E (C)
/fgj:l/[\@%& AA 1~ KA A AA A AA A K o -
F1IXR F2R OPFIR F4AX CREN
2 4 [alfEvh 33.5
e @ﬁ% 0 397 384 373 o
CHEE DR (GERAT)
= 5 EE (B 32.6
FIEED GO ) a3 304 36.5 34.7
(HAEHZR)

(SERICHIT)

RERFRBRE > REMIP 2 AR UFERERET] - RERHE  REREREKE
FWE - Wl 2 (FRE T ERA > SEEDR 2 e LA
A2 3% - i EE A e 2 (RO B T MR R BRI R N a
Rl HERRSe sl Z O mE BRI 30°C ~34°Cl] -

FEAEL KN R IIEL CER E AR - SRR T R E A T
HRLEEE > R A -



gbooobooboobobobooboo

R T TR R PR B RE PR E D R B R E
Table 5. Changes of the bulk density in the re-panning and rolling process times of Chu-shan

hand plucking and Ming- jian mechanical plucking experimental tea factories
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Table6. Comparison on the winter quality after each panning-rolling process of Chu-shan hand

plucking and Ming- jian mechanical plucking experimental tea factories
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Studies on the Tea Quality Influenced by Rolling Process
and Ball Rolling Times

Teng-Feng Huang ~ Ming-Chun Liu'

Summary

In manufacturing traditional semi-ball Oolong tea, it is necessary to take one workday for
ball rolling. During the ball rolling process, teas must re-heated by panning or drying machine, and
then several times of ball rolling are conducted repeatedly, the times of re-heating may change from
4~7 times for different tea manufacturer.

The re-heating and ball rolling process between hand plucking and mechanical plucking tea
areas showed that not only differ in times of re-heating, the difference of times of ball rolling after
re-heating was also bigger from 5 times to 8 times. The bulk density of made teas were different for
the same tea area in different tea season, the difference might up to 1093. The aroma of made tea of
hand and mechanical plucking tea area got decreasing tendency under the increasing of re-heating
and ball rolling times, the tightness of made teas for the last 2 re-heating and rolling processes were
very close and their appearance were acceptable for consumers.

Key words: Tea, Ball rolling times, Rolling process

1. Senior Researcher, Junior Specialist, Tea Research and Extension Station, Taoyuan, Taiwan, R.O.C.
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Developing a Tea Cuisine Tourism in Taiwan

Ju-hwa Chang' Hui-shung Chang’

Summary

Food is a basic human need. However, as consumers become more affluent, food has developed
into an essential part of cultures and lifestyles. Consumers demand from food not only to satisfy hunger,
but also to provide a balanced diet and special functionalities for good health and, more importantly, for
pure enjoyment. Tea, especially green tea, is well known for its many health benefits arising from its high
contents of powerful polyphenols, antioxidants and catechins that individually or combined strengthen the
immune system and prevent chronic diseases and cancers. Research has shown that it is good for the heart
by reducing blood pressure and cholesterol and it is good for weight loss by helping burning more
calories. In addition to the traditional use of tea as a drink, many new products have been developed in
recent years using tea as a key ingredient, eg tea ice cream, tea jelly, tea noodles, tea cocktails, etc.

Gastronomy tourism is a new focus for the tourism industry in Taiwan. Given the unique features
of the Taiwanese tea and Taiwanese cuisine, we believe the combination of tea, tea cuisine and tourism
presents an opportunity for both the Taiwanese tea industry, the food industry and the tourism industry.

There are some challenges, however. Firstly, “food and wine” has been used by many wine
producing countries such as France, Italy, Australia and New Zealand to promote tourism. At the wineries
and restaurants, there are chefs and connoisseurs who make recommendations on the best combinations of
food and wine, eg white wine with fish and chicken and red wine for red meats. However there is no such
practice or research for tea. Secondly, having a good product does not necessarily guarantee a market.
More needs to be known about consumer demand and how such a demand, if exists, can be satisfied with
appropriate marketing strategies. This study investigates the opportunities and challenges presented to
developing the tea tourism in Taiwan.

Preliminary results suggest four possible market segments exist: the tea eco-tourism, the banquet
market, the specialty tea market and the snack market, each with its own unique tea product combinations
and supply chain configurations. Promotion for these market segments may include: (1) promoting local
food and specialty tea in tea producing regions; (2) promoting tea banquet and specialty tea as a choice of
fine dining at international hotels and restaurants; and (3) promoting tea drinks with snack food at the
night markets and convenience stores. However, more research is needed to identify target markets,
assess their potentials and develop a set of appropriate marketing strategies (the 4 Ps) to meet market
demand.

Key words: Tea, Tea cuisine, Gastronomy tourism, Tea tourism, Tea cuisine tourism

1. Associate Biochemist, Tea Research and Extension Station, Taoyuan, Taiwan. R.O.C.
2. Research Fellow, Institute for Rural Futures, University of New England, Armidale, Australia.
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