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Fig. 1. Distribution of wild tea tree on Yung-Kang
Mountain in Taitung (4.76 ha)
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Table 1. The phonological phases of wild tea tree

Phonological H Month
Yr{7HH phases 1 2 3 4 5 6 7 8 9 10 11 12
HHZEHA Burst O O
PRAEHA Pluck O
FAfCHA Flowering o O O O O
4L HA Fruiting O
FAFEeEEE  Seed mature O

= KBRS AR AR R A MR
BRI ST 2 2 5 m Z[H > SEZAE 5-20 om o EEHPRERE 29 om Z A
BRACE > DIl Sm REE 1Sem UTES (R =~ % —) - REUTAEAR > E8HHEIL
TKHERE (OR) @ IR EHZRBR L EFEE - RENERZFRLE - ABEEARELZ
fRE% - HRNH R ZIREFRAZ () RAALE © BRI RS R e - HERIPR DU T2
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Table 2. The cluster of height and trunk round of wild tea tree

s PREL HR[E] PREL
Tree height Plant number Trunk round Plant number
(m) (cm)
>3 75 >10 48
3-5 42 10-20 60
<5 4 <20 13

>R < /N

K= 5B 20 A PR B A st o i B
Table 3. The distributed place of trunk round above 20 cm of wild tea tree

ek fit= Lo Blit AL
Number Tree height Trunk round North latitude East longitude
(m) (cm) (22 ° 55) (121 °© 05)

7 33 23 41.9 55.7

12 5 22 41.7 54.7

13 5.5 20 41.7 54.7

37 4 27 45.8 52.4

38 5.5 29 442 52.1

39 5.5 25 442 52.1

44 5 20 43.3 50.6

AT 860 m 2 BPAEZRRIPRIEISE R MR LA B ~ IR ~ OB R RO E B A B K
(IR ~ FRIERE B IIREE S - 67 BEEMSIREUES |- 2 B R R A BT &

BEEMRABHEN AR > JEH 920-940 m Z— L BRI RE REREIRA (RN~ ©) 5
% (1991) $5HIKBRILEFAEZRIRE Y A E » RIS LIS - VEERBEEY - BE K
B (1987) A 1986 77 BEHE = HERG SN 2 40t Fe & BRRAE T4k B LU BP AR 2R $2
BB A ZHME A —fE (goff ) - 244k Camellia sinensis (L.) O. Kuntze. subsp. buisanensis
(Sasaki) Lu & Yang 37 BElELZK -
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R ~ K 860 m BPAEZRHpRAENMLIR (2001.4.25)

Table 4. Mature leaf characteristics of wild tea tree at altitude 860 m

= A B C D E F G H
Parameter % % o cm cm °
Mean 1.93 2.59 7.98 65.2 423 10.1 12.3 442
SD 0.64 0.96 0.68 3.84 3.36 0.92 1.13 7.6
Max 29 4.58 9.25 71.2 46.75 11.8 14.7 56.7
Min 0.64 1.16 6.71 55.5 36.1 8.79 10.77 32.1
CV 333 36.97 8.55 5.9 7.96 9.07 9.22 17.3

I
Table 4. (continued)
& 1 J K L M N (0] P Q
Parameter -° cm cm o o cm cm cm
Mean 84.3 4.49 044 41.850.5 2.5 2.32 0.56 1.76
SD 14.9 0.52 009 86 154 0.27 0.58 0.25 0.37
Max 119.8 5.17 0.7 64.2 8.5 2.96 3.68 1.28 24
Min 63 3.86 037 26.326.6 2.12 1.5 0.27 1.2
CV 17.71 11.61 209 20.7 30.5 10.7 25.1 454 21.56
A FEE Expose B : N7 Interpose
C : HIfk#; No. of veins D : HIkAE Angle of veins
E : BHiEHEEE No. of serrations F @ BHiE% & Length of serrations
G ! BB E Length of leaf margins H : B HE Angle of leaf apex
[ : BEECAE Angle of leaf base J ¢ FAQIEE Distance between leaf base and largest
width leaf
K : #ff£ Length of petiole L : BENEZEMAE Angle of leaf base on petiole
M : BELEFEMEAE Angle of leaf base on leaf N @ {&/Z Length/width
apex
O ! JF4 £ Length of the smooth part of length P : F%{ Length of leaf smooth margin near
margin apex
Q ! T4+ Length of leaf smooth margin near
base
FA > JEH 860 m BF AR FA R REE R B MR (2001.4.25)
Table 5. Mature leaf agronomic characteristics of wild tea tree at altitude 860 m
= AL BL CL DL EL FL GL HL 1L
Parameter cm mm mm cm cm cm cm mm cm?
Mean 14.4 1.72 1.79 0.96 1.5 10.3 3.51 0.23 25.5
SD 1.7 0.18 0.13 0.36 0.46 10.8 0.43 0.01 4.9
Max 17 2.2 2.1 1.94 2.34 12.6 4.28 0.25 34.8
Min 11.5 1.5 1.6 0.6 0.65 8.8 2.7 0.21 16.6
CV 12.1 10.6 7.7 37.6 30.8 10.4 12.4 52 19.2
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EFRA
Table 5. (continued)

& JL KL LL ML NL OL PL QL
Parameter cm cm mm cm cm cm mm cm?
Mean 11.5 4.11 0.24 334 10.4 4.1 0.24 30.6
SD 1.2 0.35 0.01 523 1.88 0.55 0.01 8.4
Max 13.1 4.7 0.26 42.5 12.9 5.08 0.26 44.6
Min 9.9 3.5 0.22 25.5 7.2 34 0.22 17.9
CV 10.4 8.53 5.01 15.65 17.9 13.5 5.11 27.7
AL — LR One bud three leaf length BL: %5 1 £fif5fX 1st internode diameter
CL : 55 2 fifg 2nd internode diameter DL: % 1 &ifi]& 1st internode length
EL : 2 §ifH&E 2nd internode length FL : £ 1 £ st leaf length
GL : £ 1 £ 1st leaf width HL : 5 1 ZE[E  1st leaf thickness
IL : 56 1 EEEE 1st leaf area JL: 5 2#E  2nd leaf length
KL : 55 2 B8 2nd leaf width LL : %€ 2 #E]2  2nd leaf thickness
ML : 55 2 ZEHHE 2nd leaf area NL : %5 3 #E  3rd leaf length
OL : %E 3 fEEy 3rd leaf width PL : 25 3 #5  3rd leaf thickness
QL : 2 3 EHEE 3rd leaf area

N~ NEDEHRE AR MR (2000.5.12)
Table 6. Mature leaf characteristics of wild tea tree at different altitude

SR e A B C D E F G H

m Parameter % % ° cm cm o
860 Mean 1.90 3.38 8.75 61.16 49.29 11.29 13.83 37.2
SD 1.01 1.77 0.76 3.47 5.03 1.26 1.27 433
Max 3.65 6.28 10.2 67.8 57.2 13.58 15.84 42.4
Min 0.17 1.06 7.6 55.6 39.8 9.8 12.0 28.2
CV 53.5 52.5 8.68 5.67 10.21 11.14 9.19 11.63

920 Mean 1.27 2.69 9.8 51 47.8 11.2 13.62 38
1.23 3.17 7.6 58.6 40.6 9.54 12.12 36.2
940 Mean 3.37 2.06 7.4 71.2 42.8 8.3 12.32 64.6
1.51 2.62 7.8 69.6 47.6 11.48 13.16 51.8

RN
Table 6. (continued)

SR e I J K L M N 0

m Parameter ° cm cm ° ° cm
860 Mean 69.49 5.39 0.56 35.49 58.92 2.98 2.54
SD 7.97 0.383 0.132 6.14 15.31 0.18 0.74

Max 86.0 6.04 0.74 472 82.2 3.29 44
Min 58.2 4.7 0.34 27.25 42.0 2.63 1.64
CvV 11.47 7.12 23.68 17.30 25.99 6.03 29.09
920 Mean 69.6 522 0.64 48.4 63.3 2.83 242
67.4 5 0.50 46.4 79.0 2.57 2.58
940 Mean 86.8 4.74 0.38 39.0 68.4 2.08 4.02
78.4 4.94 0.38 54.4 96.4 2.24 1.68

The signs of characteristics are same as table 5.
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T~ ARSI ARSI RSN (2000.5.12)

Table 7. Young leaf agronomic characteristics of wild tea tree of different altitude

VeI = AL BL CL DL EL JL KL LL ML
Altitude Parameter  cm mm mm cm cm cm cm mm cm?
860 m Mean 13.03 1.20 1.52 0.82 1.62 9.54 2.76 0.152 14.34
SD 1.08 0.09 0.14 0.14 0.24 1.13 0.29 0.011 3.61
Max 14.49 1.29 1.72 0.97 1.8 11.51 3.06 0.162  19.89
Min 11.5 1.06 1.35 0.58 1.15 8.34 2.38 0.135 9.28
(0% 8.31 7.83 935 17.18 1476 11.86 10.4l1 7.23 25.2
920 m Mean 16.79 1.36 1.66 1.99 3.30 12.1 4.49 0.175 26.63
940 m 16.95 1.49 1.82 1.93 3.15 11.53 4.48 0.178  17.67
WRtT
Table 7. (continued)
TR = NL OL PL QL
Altitude Parameter cm cm mm cm?
860 m Mean 10.51 3.28 0.165 23.32
SD 1.08 0.268 0.013 6.32
Max 11.67 3.56 0.181 29.43
Min 9.21 2.90 0.145 12.59
CV 10.25 8.17 7.87 27.11
920 m Mean 12.21 4.66 0.185 32.17
940 m 10.5 435 0.190 32.49

The signs of characteristics are same as table 6.

DY ~ Jk BELLIER AR AR B

BRI R ROf8 - LHAE TRIR G RERAE & SR S AR AR A et 5%
ABIRZ IS - mIREIE it RS SE - (B T S ARE R A RORT 0T - SR BR B i TR R i
2-10 PR B—8E% (R0 BILHENIBREHIEEAE (B F RHEFHELTT
BB AERH > SHHRAE/NGRD > Gt MRE 5%
fif 2 BFE T A AR

HREE BSR4 F
BZ— e |kt (1987) SHE
HRRAER GG Ry 8 - IR B R P R B P AN ] - R AR
AT > EREFEEHME > i A RS E RS TR I A AU a5 H

PN

==

BTG H IR A% 2T ia 3 AR

/s ot MR EITZERR

Table 8. The cluster of underground root vegetation

FUZL

AR PRE Bt BREL
Number Plant number North latitude East longitude
(22 ° 55) (121 ° 05°)
3-6 10 42.2 56.2
7-9 7 41.9 55.7
10-11 4 41.7 55.0
19 15 40.3 533
32 6 42.4 52.6
61 6 429 514
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T B AR R Ok - ST E R SR - (F HREEOR T RatBabt sebl - BfTlE
BT 30t > GEFEEERLZE ~ fErhUZs ~ LEEPUCE ~ BEEETRFUIZS ~ JKHAREFLIE ~ BEH
LR~ BRI ~ FERLLIZE ~ IRIBUREBUK RS © BRI i RS r 1 R L 134 -
135 ~ 136 MAIE - (BRI MR RIS H AR B o RIS A ESERAT /N
Sy FTedBRrk - R S HERA PR ATRE IR 4 ~ 10 AR EANRIEIL S ~ 7 ARlE  BEE R K HIRSFLUIZR Y
M B - (1R B AR RS - BEFE RO E AR 2 R - R DSRATE
R EERF @ o AREUSR i G R F AR B (R > 1997) ©

» BRI RS

BOURRECEYERRER 36 5 (PH7T 1697 £8) 1 " FME |, TRIAR AR ZACH - oM
HEerass - SEAREKEZZEM - T sBEMaE ) (1717 ) T aid@rKbE (SHHE—H) W
o SFEER - TARIRESE ) (1736 ) #A KB AERILT - FFEERERY] » AR
B MK EESE T NS A SEEN LLZE DS - MERRSE » FNENER - Frafi iR 5% ~ e
FKEHIEHZRLL - KD E )y il BV IO « Kb E— B2 E/ KR B thAvERs - dit
Bl a8 RFECH M AZFBOREEER - Bk & R USR] 30 A7 » B 60 45 HI R
TR AR A2 - IR AN BT A V8 N TR Z B 1% - R B P B AR 2 B
T o 1 BT S &8R4 5B Burma HETT A TRERC > JESE Ran 54058 » &G54y
a4 18 58 - HNREZHAERBARIRZERNER - RIFREFERAZRFE - BRI
Fo o fEiaEdn > Hh DIE SRR B AR b HA st e 2 B AR 2 o BURP IR > BB RS 2 R
an o 1 B HEEREREM R AR @ - BIE &R - ARSI S REL > hEgREZ
B EHURITER - EEIER - AR A AR B A BRI RGE RE ZER

B FRK BB B sl N A i T U A e i i v E B R - DLAE AR
T AEEARE AR > CEV AR TIREECOR RS E > I TEE (1.6~ 1.8~ 2.0 m) RElE
PURERREE (30 ~ 40~ 50~ 60 cm) Fy@llEE - 2 91 5 1 FFEIEA [FETTPREEEY A OB RdEE 0.13 A -
92 £ 1 FHEFTHIME LIF - MoAEH 50% B e EE M AE S EOER » S5 REr A ER
SRR b e R - R SR UREF A Z pl SRR RS - TR SR — e ~ e
KRRt NPREE R (R ) » AN TRUE Z B AR g RSP EEMIRE K B LU 2 B A Dt 22 B B
25 HERE REEREERKRIZE AR (Rt—) o HIGRMAMPARIEE £ 58 - 1L
BPAEZCE A REEE - TSI B AERREE 0.4 ABESHTENE 70 #FREFAZR > HRTARER
4 HfR E AEREREBIRE - FEAEE -~ (K - B8 RAERIKEZ IR -

TS~ B A B R S AR P

Table 9. The survival rates of wild and cultivated tea trees

SEfA T After planting
il Cultivar 90 180 270
& days
&7 1255  TTES No.12 99.2a 97.9a 97.9a
HiLMVSHE Chin-Hsin Oolong 98.3a 98.3a 97.9a
RESHE Day-Yeh Oolong 97.9a 92.9a 92.5a
Bf Ao Wild tea tree 80.4b 51.7b 47.9b

Values followed by the same letters are not significantly at a=0.05.
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Tb o BRSSP LR (BB —F)
Table 10. Difference of the tree type of wild and cultivated tea trees

{&57Hi] Before pruning X ZF(EHi1% after pruning
SRt Cultivar =] VAR fafe fofe PRI
Tree height  Branch  Tree height Tree width ~ Branch
shoot no. shoot no.
cm cm cm
&2 1258  TTES No.12 57.5a 10.2a 39.8a 36.6a 10.0a
HNERE Chin-Hsin Oolong 53.3ab 10.9a 36.7ab 35.8a 10.9a
KEERE Day-Yeh Oolong 48.0b 7.4b 38.1a 35.0a 10.1a
By 428 Wild tea tree 36.1c 3.6¢ 33.4b 15.4b 4.7b

Values followed by the same letters are not significantly at a=0.05.

Tt BRI R IR

Table 11. Agronomic characteristics of wild and cultivated tea tree leaves

AL BL CL DL EL JL KL LL

TVt Cultivar cm mm mm cm cm cm cm mm

5% 12 58 TTES No.12 10.3 1.89 2.25 1.47  2.26 6.4 2.5 0.295

HVERE Chin-Hsin Oolong 7.8 1.81 204 0.82 1.28 5.0 1.8 0.292

KREEEFE Day-Yeh Oolong 9.2 1.87 210 116 1.73 55 24 0.275

A1 Wild tea tree 1 9.6 1.69 2.00 0.71 1.37 6.4 2.3 0.226

A2 2 Wild tea tree 2 — 1.19 1.43 1.23 2.18 7.7 24  0.153
BERA—

Table 11. (continued)

ML NL OL PL QL RL SL TL

St Cultivar em> Cm  ocm mm  cm? g

B45 12 5% TTES No.12 11.4 7.5 31 0345 164 132 254 239
EHLMSFE  Chin-Hsin Oolong 6.3 59 24 0347 98 80 2.81 251
KEEESFE  Day-Yeh Oolong 9.2 6.7 3.1 0313 147 112 228 214
A1 Wild tea tree 1 10.2 7.9 29 0265 16.2 96 2.84 271
P42 Wild tea tree 2 13.4 9.1 32  0.169 20.1 76 321 2.84

BPAESR 1 MBI 175 m AT

PP 2 1 FH 860 m HAAE H—EE 53cm & 1.5cm E 0.134mm  [HFfE 5.8 cm?®
RL : HZEE 100 shoot fresh weight ~ SL @ 55 2 £/& L 2nd length/width

TL : % 3 &/&LL  3rd length/width

The other signs of characteristics are same as table 6.

t o KRR

I3 R Bk BRLEF AR AR BUE FRATAR S ~ B AL - DI R AR i B e (1
T =) SRORERBEIRRIRER o (BEFAEUSRFUAMEL G 18 9EE = il - BRI AR - 28
BORGHE © 555 LIS REMA RS ERGE A R BN M E ~ DORBUE BRI FoK i

'E BB H LR OB - 1993) > FAEICRHEAIRIN - R oK ea B G 5K 18 9EHnin

T E > FTRERIEI S E R RS - BATCEHRROR » e H R IE SR
Hon BRI B E A HBIRY 2 R ARt R AR S s EE S S B A

REARIRIE (FRA-DU) o 1 ELEF Aok R e BT AR 3% LR R A SRR (B R A I Je b o 1

L HEF R B0 e - WP B Z SR B A R PR — BRRs ] » HZMR K05
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KEEEA K RIORER I FSHERH » oKEMRRHR  SARE 2 S HILE
B AR AT RELC BB T R ESE PR -

Tt B AR AR B S B LR
Table 12. Comparison of wild and cultivated tea quality

FH HEAE Bk 'sE K FROOEK &F
Tea Cultivar App. Color Liq. Aro. Tas. Total
—————— D

RS EF 12 98 TTES No.12 6.0 6.5 15.0 19.5 22.5 69.5
Green HLERE C. H. Oolong 7.0 7.0 12.0 21.0 19.5 66.5
tea AL Wild tea 7.5 7.5 14.0 22.5 21.0 72.5
AfEL EF 12 98 TTES No.12 7.0 7.0 12.0 21.0 22.5 69.5
Paochung  H[\EFE C. H. Oolong 7.0 7.0 13.0 19.5 22.5 69.0
tea TPAELE Wild tea 7.5 7.0 12.0 22.5 21.0 70.0
S 5% 8 5F TTES No.8 6.5 8.0 15.0 21.0 22.5 73.0
Black 54518 5F TTES No.18 7.0 7.5 15.0 24.0 24.0 77.5
tea BT Wild tea 8.0 8.0 160 240 240  80.0

Tt = BRI A FOK TS

Table 13. The liquor color change of green, Paochung and black teas in wild and cultivated tea trees

B et L a b AE
Tea Cultivar

4R K Wild tea 88.5 -0.74 7.69 8.77
Green HLERE C. H. Oolong 87.4 217 15.54 16.53
Tea S 12 58 TTES No.12 88.3 -2.17 10.49 11.58
HIFESS PP Wild tea 87.4 -0.50 11.51 12.68
Paochung FH [\ EHE C. H. Oolong 87.3 -1.45 14.35 15.40
Tea S 12 58 TTES No.12 87.8 -1.58 12.83 13.81
S B A28 Wild tea 71.4 13.64 43,71 50.49
Black S 85k TTES No.8 70.5 13.14 37.75 45.74
Tea S 18 & TTES No.18 71.1 13.74 39.87 47.36

T DU ~ NEEFEEREVE Z B AR B PR

Table 14. The effect of different mature leaf on the made tea quality in wild tea tree

KM N ik & K FR A% &E fhisk

Tea Mature App. Color Liq. Aro. Tas. Total Remark
------ (%)

50N i Flush leaf 6.0 6.5 120 18.0 21.0 63.5 /KB4

Green AR Young leaf 6.5 8 13.0 225 21.0 71.0 EBR{EE

tea i Old leaf 50 65 13.0 165 18.0 59.0 BREZ

AP/ ShEE Young leaf 8.0 80 160 24.0 24.0 80.0 JZUWR{E

Black leaf (k&4 ) ZE Old (mature) leaf 7.5 55 16,0 240 240 77.0 /K4l

I\ KBRS AR T ALERE Y
R+ EERESZZHAER A ~ 2ol ~ A ~ AR EESR a7 12 3TRF
OSRE - B LS Tl R R & B S IR - RSHER RS 2 HEE - AR RN IR
Sok R A RIS > RARGEERAA BUFARGEEE > HEAIERE
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B o ARECR AL S EERER 0 EW %E:E:IK%F%%%E (FtI0) - EF-FHIFIEE
AR R ALY (LA E > R SRRENITEHIERE

Rt BSR4k 2 FRABERR ST

Table 15. The chemical component of spring tea in wild and cultivated tea trees

HH v A Zothy HORE MWER RUARE  RAREE

Tea Cultivar Sol. Pol. Cat. Caf. Sug. Ami.
______ ( % ) S

ESSAS a7k 12 9% TTES No.12 3454  13.83 10.58 3.26 3.94 1.44

Green HERE C.H. Oolong  36.57 1424 1347 3.61 4.83 1.27

Tea AL Wild tea 36.60 19.20  10.14 5.47 2.07 2.14

BfEZ  &%512% TTESNo.12 3658 1408 11.89 414  3.67 1.49
Paochung FH[\EEE C.H.Oolong 3334 12.85 1203  2.77 4.14 1.47
tea BAESE Wild tea 3669 18.66  10.66  5.73 226 220

= W

SRR K FREEE RN AEY) SR MRV R LF R AR RGBSR K SN A S H L — A
fﬁ%ﬁimﬂa@%ga P BT R R R M B E SRR - [Fllr 2 R R E

ZEEYRE - DEEREZ HIY - WK R -
B

AWFORITER R Z R E 90 BER-1.11-55-T2 (11) k2 91 BR-1.1.1-2%- T2 (10) #HBN4EE -
BRI FEE - RS - thEEE - Pl - SRR~ 15 RIS KRS 2/ NE R B & TAE -
RrILEEES -
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Survey, Recovery and Made Tea Quality of
Wild Tea Tree on Yung-Kang Mountain in Taitung

Hun-Yuan Cheng Horng-Jey Fan  Shin-Yan Chen Huey-Tzang Chen'

Summary

The present study was aimed to understand the wild tea tree status and distribution on the protection,
biodiversity, ecology conservation and recovery, and utilization. The contexts include survey of distribution
and morphology features of the wild tea tree of Yung-kang Mountain in Taitung. We have also studied study
of germplasm resources collection, conservation, recovery and utilization. The experimental results are
summarized in the following.

The wild tea tree of Yung-Kang mountain was distributed north latitude from 22 °  55°40.3” to 45.8”,
east longitude from 121 ° 05°49.3” to 56.2”, and altitude from 866 to 875 m. The distributed area, total
target and plant number were 4.76 ha, 69 and 121, respectively. The results of phonological phases survey
show that tea shoot burst phase and plucking phase are March and the first ten-day period of May
respectively. No plucking tea trees had continued growing and formed shoots, and then burst buds in the
next spring season. Flowering phase was from July to November and fruiting phase was from April to
November. The leaf morphology was of large-leaved type, which include lanceolate and oblong. The CV
value of the length of the upper part of leaf margin, expose, interpose and angle of lateral vein among wild
tea tree were higher. The angle of lateral vein, number of serrations, and number of lateral vein was lower.
The CV value of the Ist and 2nd internode length and leaf area was also higher. The internode diameter and
leaf thickness was lower. The green and black tea was the best. The tea shoot chemical component of wild
tea tree and TTES No.12 or Chin-Hsin Oolong was obviously different. Recovery of wild tea tree including
the establishment of organic wild tea tree garden, experimental plot of wild and cultivated tea tree and wild
tea tree ecology observation garden.

Key words: Wild tea tree, Biodiversity, Ecology, Conservation, Recovery

1. Associate Agronomist, Assistant Agronomist, Director, Associate Biochemist, Taitung Branch, Tea

Research and Extension Station, Taitung, R.O.C.
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Appendix 1. The distribution of wild tea tree on Yung-Kang Mountain in Taitung

G Bim BE O JE RGO B &9 Bis wE JiE R PRE

No Tree Trunk North East No Tree Trunk North East
height round lati.  long. height round lati.  long.
(m) (cm) (m) (cm)
1 5 16 429  56.2 1 36 35 15 45.7 52.6 1
2 3 15 429  56.2 1 37 4 27 45.8 524 2
3 2.2 12 42.2 56.2 2 38 5.5 29 442 52.1 2
4 32 7 422 56.2 6 39 55 25 44.2 52.1 1
5 3 10 42.2 56.2 1 40 4 15 442 52.1 1
6 3 10 42.2 56.2 1 41 3 13 442 52.1 2
7 33 23 419 557 2 42 2.5 12 440 519 1
8 4 16 419 557 3 43 35 12 434  51.0 1
9 5 20 419 557 2 44 5 20 43.3 50.6 2
10 1.5 5 41.7 55.0 2 45 2.5 11 43.8 49.8 1
11 1.5 5 417  55.0 2 46 1.8 8 43.5 544 1
12 5 22 41.7 54.7 1 47 2.5 10 435 54.4 1
13 55 20 417 547 1 48 1.8 9 43.5 54.1 1
14 2 10 41.7 54.7 2 49 2.5 12 45.5 54.0 1
15 1.5 12 419 54.2 1 50 1.2 5 45.5 54.0 1
16 1.3 9 41.2 53.1 1 51 — — — — 1
17 1.5 10 41.2 53.1 1 52 2.5 10 43.7 51.9 3
18 14 8 41.2 53.1 1 53 2.5 7 437 519 2
19 1.5 10 40.3 53.3 10 54 4 15 44.1 53.8 1
20 1 8 40.3 53.3 5 55 — — — — 1
21 1.5 5 41.2 52.9 1 56 2 10 41.8 51.7 3
22 1.5 5 41.4 52.9 1 57 2.5 12 41.6 52.2 1
23 3 10 41.5 52.3 1 58 1.8 15 41.0 507 1
24 2.5 10 41.5 52.3 1 59 2.3 8 412  50.2 1
25 2 8 41.5 52.3 1 60 4 10 429 514 4
26 2 10 41.5 52.3 1 61 1.5 8 429 514 6
27 2 5 40.8 51.9 2 62 1 8 426 519 1
28 2 10 40.8 52.0 1 63 2 10 440 519 1
29 2 8 41.2 493 1 64 4 15 429 53.9 1
30 3 8 426 519 1 65 3 10 422 53.8 1
31 1.5 5 430 519 1 66 2 10 41.7 55.3 1
32 2.5 10 424 526 6 67 4 15 43.7 554 2
33 2 10 41.8 52.8 3 68 — — — — 1
34 2 10 416  52.7 1 69 — — — — 1
35 3.5 9 446  53.8 1 4Ext 121

Jb4% North latitude (22 °  55°) » BE4X East longitude (121 °  05)
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F1* AFLP 2 RAPD & F {f3&4 #5
e R (h) BRSLER

1 P 2 . 1 2 1 oo s 2
FR ' L Fedke! wFE 1ae

N

N~

B =

AR HERIRE GBS E () MZEERRE > BB E R
SR RIGUERIRFAY36{E SafE (%) > FIFHAFLP & RAPD R 73 st M T i (I L 7y
#r o FEAFLPIT I FIBAHAFLPS [T $HHE(T 2 AUV o3 Ay » SIS F Brior s iy - FIA
HrP Y203 2 BUPERTT - ST RPTISERanE Z B E 7172 0.03~0.9 2 fH - LAUPGMARHY TS
FEMETTREHE T R 36 8 dn R A Y - BB B E R - H L SEEFEILE
(F) > FoRFEMEER T G/ G5 EEAE(S) - RAPD T H{5 A LA 2% |
THESRT E EREEE RT - A P E P56 22 AU M Ry 5T RSB Sl R 52 /% /11740.04~0.85
Zf# o BIUPGMARY T AMEI TR T - [FIRERF36(Ean i R aE - HorREGE SRELAFLP
SYERAHAT o FIRE ST TARSE AT AR SRR AT B 2 SR IR U B R R
—EE > BRI TR G RS R L BESGE AR BRI — 2 IR ERmAREINE
TR ARG A AT P T RE A R 28 (B S SRR TR > AR 7e 383 & 2kl 1y PR A
MHESHIEHRE -

B@F : AFLP « RAPD -~ Z5fsf ~ {5 e

Al

FRHEAE Y Y B EAUML R TAEIPT ~ ST EEE 4 - BEIRSEE ~ LSRR (Theaceae) ~ (LI
J&(Camellia) ~ 5f# (sinensis) - 145 1958 4 Sealy WH7ELLIZSEEHY M - FIFHIER M BRI
(Camellia sinensis (L.) O. Kuntze) 4358 Wi EEfE » 47 Al B BIAYZEHS var. sinensis L. Rz [l A 2545
var. assamica Masters (i > 1980; Wachira et al., 1995) - HEBIGYEHEE A /NEE M S00EAR » [
TR IR AT EE | ORI 2 2 s K& (Paul et al., 1997) - HA% Wight {F 1962 FEET L7385 #R4E
r o] 2 B o] [ AR 2R S RS 2 o SASE AR o BT T — Pl pE I B AY o AE o Wight iF Edn 4 By s A 2 2R
Camellia assamica subsp. Lasiocalyx (Planch MS)» i =AUt By /1 B AU A P e i 26 2> R 2%
#8f(Kaundun et al., 2000) -

FREEE MBS B TERIRE MR R ALY E ~ S B AR KRR E# (% - 1998) » (HAH s =

LiTHb R Z R E SR R BEVIEA - BT R ~ I AFERE - 878 PEW -
2B EEREREE L YIS - BT - 58 &0 -
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SUBE MR ESAEY) > ] DURRSR KRR A F AR & o R [EIY A fE - (H 28 e 5 2 BRI S i 7
ks > 2R —EEER SR FRERN T ES PN 7 B AR EE R 0 - 1 HEW
s Y 3 B 4Rt AT RE S A S B EAYIE(ERA (% - 43155 (Molecular markern) B[l fy—feiE & H A 5
ZHAMR R BRI TR - ER B 5 R R F L E -

oSSR EEE —HE BRI T A - BN E R E R EDhEE (isozyme) /& i 5
e Z A A A PE R R TR E R A2 IRPEEHRAZ S Y 1] 228 2RI - MBI %Ry
FRBRNIEHI R B 2R M (Restriction Fragment Length Polymorphism, RFLP)TERE TS ({ERE - 1F
1989 4 Tanksley S22 T &K L FH AR ST A B A A B LB A S I (B 22 15 - R > RFLP 937 RR
FREEMER DNA - 11 BiEEJ77A&E #EHBE R Z R E - (et RER MY - ¥
Foffi ~ 1 R ERNEREEA - B AR 2 FE & ERE (Polymerase Chain Reaction, PCR-based)(y
Wl et b8 2 70 M4 (Random Amplified Polymorphic DNA, RAPD)43M T » 5afiR 7 3% RFLP F:fif L1y
PRAIAZE o H SR A 265 [+ (random  primer) #1545 DNA #E{THRE R BEHY R EHIE - HiHE
BN WIHREGERHEEHE RN - SR HIRINEIRETREREE 2 H - Wachira ZEE257E 1995
FFLG I RAPD 7R A BiRVEEESRE - 85 A RAPD a[LIARHYHE KA GR (% © 1
T 1997 0 » Paul ZEEE0 R T k8 5 B8 28014 (Amplified Fragment Length Polymorphism,
AFLP) » 2R 53 A7 BT B B m 28 IR R Y (5 FL [ BB (H 0{E » i Th YR8 B B nn 2 R RS A Bl
[ o AFLP 25831 — (8 USR5 I 22 18 S B Ry B (PCR-based ) VX I HE U A F ity » LB RAPD LL »
B A S BB EE S TREEEC M )74 - (H AFLP e A& | B2 RIEeET o (FH S
FFEM SO E B > FT AR A2 RS - S8 RAPD 43477 » BEdr RaEREl PCR (RIEFIHA =2
MR REE M B E R M 20 IR (EAREEA Y oy TREac » HRCAR S oAtz - IR AT Aot
FANEFEM -

SN AR A A SR P Y 2 et AR} - RZEBLAREERES By T IO 2 v BB AR -
ERERA - BRIGEHEERBIRESE R ZHH R PR - IO Z2ERE - 885 EER T
SCHEA R ER TR (1717 FF)YEEZRGOE - NP Y s R LIS R AR AR R B L
ZE KRB LLZE WA E e (ERW R Z e - H A& & m i A (R e B EERT 5 [ #ERY » Hodr ]
R R EFME(PEIT 1796-1820 ) H tEE R LIS [ 2 Zefdfd i ALE L& - HENE & LR A TEArHY
fET-Hk > AL AEEILE AR 246 MBI BUE AL FE (P 7T 1855 4F)5 R (VSHE @ TEIEINE
CARAGHIDAHERE > ESREA SRR fy i B A R BRIV R R EE I © SR IR (PE 7T 1875-1908 4F)5 [#E
PR SRR - A0 HHER B S S > (R A BB S R H R EENEE  HARFIHLL
FHRELINE - =R E R PE T 1920 FERTRE S [HERTEREE AR - (i ER G

EREENAIRER » MAESRR - THZERCRIMNE 2RI - RERTHER N RE 53 F4EH A [
BOLEE ARV AT 2 A H FORBIENI IR - WORR R B8 E AR Ll - &2 H Al

Folb > FRESHNS [ 7 el b RRREEFT S 2 Sty B2 A R L 2 M5 ol > W8T 113 i - itk
i EhEcE AR DR R EBAICSEN BGRIATS T PR ) - MEfTEREE - B 5
RATE > BB OSHE ~ BOATT » KIESHE ~ BEAALG (5 » 1980; [ > 1996) - FRIEL 21 > SR
ST AR LR - A E R/ (EfE - il t ek —5tE -t/ 9k - FiblAEERst
HHE e HATH SR RIS IRFRI GG > DL AFLP & RAPD 73 TR0 A HC A (R S i B 4 1 -

MRRGE

UZLE!
AREERPIEIL ISR 36 (AR g - SR — - AR R R R HEEME > BRIk -
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Table 1. List of the tea cultivars and lines in the study

a4 158 a2 5k Bk 35k a4 9% B4 5 9% Er i

=i a4 8 9k B4 99k B 10 5% ‘*%% 11 5% a4 12 5%

418358 | UMt 64155 |[aR 165 |5 1798 B4k 18 58

fEN LRSI A 410 E=UiE] HEME Jaipuri

Kyang Manipuri Shan Burma HOHERE KEEFE

FHLRF B 85k BE805F |5 983 B/ 335 B 1958
T FRFEW RGBSR i 2 5 S B R

Table 2. The pedigree and suitability of manufacture of tea cultivar from Taiwan Tea
Experiment Station

fn fil H N (GRS i
B 15k 2 FHLARST x 8 Kyang [ 58 4F &5~ B - BHER
B%k 29k $RESHE x 8 Jaipuri B 58 A AL~ JBE - BRERS
E ik FALLARST x & Manipuri [ 58 4F I SEES
B 4 9% FALLARST x & Manipuri FR[EH] 58 4 75~ BAS
BA 5 9% RSN RIRFEAT RE] 62 4 BHEAS ~ 6125 - R
Bk 6 5% B SHE R RIRFEAT R 62 4 GEAS ~ A3 - BRESS
BT 9% Shan BEfRIEEHL R[] 62 4 48
Bk 8 5k Jaipuri BHREELR R 62 4I5S
B 99k FALLARST x 8 Kyang R 64 GRS ~ &LFE
B 105% | &M x & Jaipuri R[] 64 4F SRS
N A kﬁ%ﬁé x b Jaipuri R 64 GRS ~ &LFE
B 12 5% B 8 5% x & BERZALL, R 70 4F BHEZS - AR
B4c 13 5% ﬁa E%EZLU xb B 805F  |RE 70 4E BHER - B
B 1458 |$ER9835E xb OB R 72 4 SHEZS ~ RS
B4 159F  |$ER9835% x MR R 72 BREA - A%

B¢ 16 5% B2 3355% x & G2 1958 5% | B 72 4 FEFE - ERETERE
BA 179t | ¢ B 33559% x 8 52 1958 5| RE 72 4 SHEX - EB
B%£18%8 |9 Burima x & &IELL%E [ 88 4 RN

BE 89t : HLEHEARAHRL
*ERE 80 9% L VBT A

*& 983 5F ¢ =i x Kyang

5 335 5F ¢« RESEE x Kyang

*S B 1958 5 - S
*ERE205E D E A

B 20 5% x A
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DNA i HY

1. HUFrEEZ eI A 54y 0.05 72 » B 95% RS (RAT « AT B2 EIRZ - (R =08 Th LNz 2 282
TR 0 AR SRR TR -

2. HZMESER% - EHEEEE TPIIALY 0.5 ml Y ERE Imm B3P - BBAIHEE 20~30 ) » AR AL
A R A I E—2K o DU R R R R (AR B 3L - 2 IR R R R B -

3. BTHSCEC#LAY CTAB ik (Gawel and Jarret, 1991)fii A 0.2 % S -ME Bi 2 % PVP
(Polyvinylpyrrolidone) & &9 51 pk DNA ZEHUK > & —WHESE AR LA DNA ZEHU% 800 1> #4%
RFEZ RG5> A 65 CEUKis 1/ » HE &M 15 s8R —=K

4, HEEVE BN IR AAl » E—EmE A 800 « | chloroform / isoamylalcohol (24:1) » EIZIE
a2 REEA -

5. 1A 15000 rpm #&f. 0 10 5388 - U HY 500 | B EATHEE 250 1 5M NaCl fy/NgCVE H > 4718
R LUR G AT -

6. FEFMA 750 1 | EPYEE (isopropanol) » &2 18 & iEEE LVE R GFS » FFERE - HORE A
= 18T o

7. DA 8000 rpm &y 5 7y g EIFE FOER IIA 1 ml B4R ENR (0.2M % sodium acetate 7577 75%
Z@?«) FEEN{E) Y DNA JFAESR -

8. FfLL 8000 rpm B0y 5 oye o FIEUECEEDK 0 LA 1 ml 75% 785 » #2850 AY DNA JFFESR L
EVEEESA > FELL 8000 rpm L, 5 o o FRZ_LUER > FIFEE > BIEECHFIER R L2 -

9. {IREH DNA FEEREZ NN 50~100 ¢ | TE » 77fi# DNA » i B 7X-20°C KFERETE -

filHLZ DNA SrE e

HY 2 121 DNA £ 50R& 1 1 | 6x stop dye(Top Bio Co. R.O.C.) » L 1% Agarose | [EF #EITEK » i
% DNA B HlES

DNA E=

FRA DNA spotting (9 7554(f& 5 Wienand et al., 1978) - L4 1% agar() 0.5xTBE buffer - (&
0.5mg/ml EtBr);E ASEE NP {FE Rl MIRIEYE © BEEI{% - £5RHDM - 5 L RNase B215 ¢ L TE butter »
FASERS S R IRBAAE - BB EIE A - SCanBERollim ARy DNABRan HU1xL > JIA 1 LAY TE
buffer & DNA JRFEEMRE s — - WRMER R RELL > BR E555NE_ ECATREER L DNAA 0.5 19/
pl>B:01pglul > C:0.05,0/ )& 1L (ERIRERIESTRZ A - KRG DNA Banf
BT ESIE RV 1 /NG > BUHERY UV R BB A% (Sony, DSC-S85)43 (2L 1 F) ~ 16 0y
BRSERFE AT AE - S VAR R A B TG Sigma Gel JHIE FR(EESLIY EtBr 2 EoERRG5
JE (intensity)4{E - AL A DNA HYSREEERHE RIS » 5877 A~ B [V DNA i DU
[ L EDEVRBER) > DUA ~ B RIRIEHEAE > FIPNHEAST RURIE » 58I/ B ~ C Yy DNA £
BEE 16 YR EREAHIELL B ~ C Sy A Il AG T U (Sutherland et al., 1987) - 5 A HYER
drE RS By 14 1% > EEHOHIE < (K7 C AYBRanRIEE - SRl - S S2 AR e S R
JOAEE TE » MiREREER 0.1 g/ L > EF-20C MRFFHA -
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DNA it
1. AFLP analysis

Genomic DNA % Z ) Z[3H

I EEFH DUHIER AT AL . DNA BEAIR &R Z 00 S FE IR > DARR iR T D BR AT -

£— DNA i 73 A1 HlEE EcoRI 2 Msel FYVJ &R © EcoRI PIENHES » F— R ELEREIE 10 11
Hrr#& 0.5 £ g genomic DNA > 5U EcoRI(NEW ENGLAND BioLabs Inc., USA) » 1xEcoRI buffer ; Msel
PIENARES, » B— < ELERERS 10 41 > E P4 0.5 £ g genomic DNA » 1 U Msel(NEW ENGLAND BioLabs
Inc., USA) » 1xNE buffer » 0.5 12 g/ 1 BSA(NEW ENGLAND BioLabs Inc., USA) - SSfii—¥% 8k - 44
BEf% 10 1«1 > HP4 0.5 g genomic DNA » 1xEcoRI buffer - [ZFEYIE TS 37°C T KK FE 2 /NS DU#EST
R VBN IE - REEY)LL 1% agarose(0.5xTBE buffer)E{T#E7K(100V - 60 574#) - BIZEEIKEER -
#E DNA B2 EREEER T2 VUE  sefie 2 VIEER LS TLAER - EA UEIGERAENE
im0 RIEEANG S Hr ik HL DNA -

2 2 U] F BEEE T35 & (Restriction-ligation reactions)

Msel adaptor £ EcoRI adaptor {5 LL 95 C/KIANIEN 5 7y e RF B4k [k 22 =0k DA HALS 1
fift - EHACACEL enzyme master mix - H—KEE 11> H& 0.033 41 100WU T4 DNA ligase(NEW
ENGLAND BioLabs Inc., USA) > 1xT4 DNA ligase buffer(+ATP) » 1U Msel » 5U EcoRI > 0.05M NaCl >
0.05 12 g/ 11 BSA-DNA £ i B 2 V) FI| Bl 19 & [ » - — [ ELERSTE 11 11> A& genomic DNA
0.5 119> 1xT4 DNA ligase buffer(+ATP)>0.05M NaCl-0.05 2 g/ 121 BSA > Msel adaptor 1 21> EcoRI adaptor
1«1 (adaptor pair, Applied Biosystems, California) » 7E4CECEIAY enzyme master mix 1 ¢ 1 o ZFEYVIE TS
37°C N IE 2 /NI LUEFTRE R V) BB T RE S S e - REEYIIIA 209 1] TE FifE 20 % - HU 8 111
LA 1% agarose(0.5xTBE buffer) {721k (100V » 60 7r§&) - 2B K& R HEN S B2 BRI » S BAT
HIEYINE Rie S e F -

HiHERE &7 JfE (Pre-selective amplification)

[OFEREAGTR 20 u1 ~ & 4 u ] SERREERETHEEHIRRE DNA £Ehn > 1541 AFLP core mix(A&
AmpliTag enzyme ~ dNTPs, Applied Biosystems, California) > 1«1 AFLP Msel & EcoRI pre-amplification
primers(N & & Msel adaptor [74I3034 fin—{& C L (#7515 FEFF& EcoRIl adaptor [¥515[F,
Applied Biosystems, California) - PCR iz fELL PE(Perkim Elmer)4: & Gene Amp PCR System 9700 %Y
BEIR S PR HE T » [IERRF 72°C 295 1 94°C 207 » 56°C 30 %) » 72°C 247 » {EER 20 2 ; 60°C 30
P o ROMEFEYIER 10 11 L 1% agarose(0.5X TBE buffer) {3k (100V » 60 434i) - #5122 8 k4t BT
R SR - BN EREYI R BeA /NG By 100~1500bps « BehnstdE - REFRIEREDINIA TE FikE 10 £
fEEEHH -

e MR (Selective Amplification)

[ EXERSTR 10 1 N & 1.5 w1 SERRATHEIGHYARHE DNA B0 7.5 11 AFLP core mix(/N & AmpliTaqg
enzyme ~ dNTPs, Applied Biosystems, California) - 0.25M Msel primer(FF& Msel adaptor F51 1=
{lét%z H B (R 7 51) » 0.05 4 M EcoRI - primer(f7& EcoRI adaptor 413108 0 = (i H i ae(d 251
ELSe 4K EAEET, Applied Biosystems, California) - PCR (7 & A PE(Perkim Elmer)4: 72> Gene Amp PCR
System 9700 RUZAEIR S MESSHETT » SFEMR(F 94°C 253 5 94°C 20 %) > 66°C 30 %) » 72°C 247 > fHIR
10 X - FIERE—R > 5 FELENRA & (annealing) i & T % 1°C 5 Z8&FLL 94C 20 #) » 56°C 30 ) »
72°C 24y > 1B 20 2K 5 60°C 30 47 -
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BEPEMEEIN S | T YR

FAZ=E 36 {E DNA 55 i@ isise By 4 (FE Sl T ARG | T- B8 - BE 2 5| TAHEWIRESE 4 (#iE
SN A A SR EY(IR) » RS AR A2 5[ T4HE - ARIEEEET 15 #5744
SRR L Ch e S UM EE Wi 2 HUC & F R E T (MR 8 4H5 [ T4H-& LUEETT AFLP 937(FR =) »

R~ AFLP 53 Tk 7885 | T 20
Table 3. Primers combinations for the AFLP analysis

SR> (AN Msel Primer/EcoRI Primer(5'-3")
1 AFLP1-1 (yellow) Msel-CAA /EcoRI-AAC
2 AFLP1-2 (green) Msel-CAA /EcoRI-AAG
3 AFLP1-3 (blue) Msel-CAA /EcoRI-ACA
4 AFLP5-1 (yellow) Msel-CTA/ EcoRI-AAC
5 AFLP8-2 (green) Msel-CTT /EcoRI-AAG
6 AFLP7-3 (blue) Msel-CTG/EcoRI-ACA
7 AFLP2-2 (green) Msel-CAC/ EcoRI-AAG
8 AFLP2-3 (blue) Msel-CAC/ EcoRI-ACA
9 AFLP2-1 (yellow) Msel-CAC/ EcoRI-AAC
10 AFLP1-4 (yellow) Msel-CAA/ EcoRI-ACC
11 AFLP1-5 (green) Msel-CAA/ EcoRI-ACG
12 AFLP1-6 (blue) Msel-CAA/ EcoRI-ACT
13 AFLP2-4 (yellow) Msel-CAC/ EcoRI-ACC
14 AFLP2-5 (green) Msel-CAC/ EcoRI-ACG
15 AFLP2-6 (blue) Msel-CAC/ EcoRI-ACT

*Swt 1~8 Ry BEAa 1% FACHEST AFLP AT 251 1% -
MEIMTEOR ZBAE Ry EcoRI 5 [T Z B OCEEECEA - (B TR -

BRI E Y (E B B R

FERE S 475 24 11 Deionied Formamide > 0.25 11 GeneScan-500(ROX)(Ji B4R 4T s YA 2 >
& > Applied Biosystems, California)&i 2 1/ ] BEE MR EY) - JRE5CEE R 95T heat-block
HOENS 735 (s DNA S » 52 g R R B /K S Hr m il 2 Al - EEVMEHIER I ABI PRISM 310 Genetic
Analyzer B4HE B/ EOEEAIFERS 40 (Applied Biosystems, California) » 7Y 60°C M EfTRANEEIX
I RS EEE Y 2 CEER - 28 GeneScan 3.7 &S (Applied Biosystems, California) #1728k 47 H7 -

2. RAPD(Random Amplified Polymorphic DNA)analysis
HiZ5EL 2 genomic DNA e B 0.01 w o/ w1 BJR-20C T > fEAR SR E N E(PCR) 2 #

ik DNA #E{f - PCR X JEZERERE 5 10 11 » A& 2.0mM MgCl, » 0.16mM dNTP » 0.4 mM primer > 20ng
genomic DNA % 0.6 units BioTag DNA polymerase(Bioline Ltd., UK)-PCR fz &5 FIz%{# & Perkin Elmer
A&~ Gene Amp PCR System 9700 BUZVEES FZ EES -
[ FERRIAFIRIE -

94°C 2 43¢

94°C 1578 ~ *46°C 30F) ~72°C 14330 %) » {52 10 2 (MEAEIR—X T FE 1C)

94°C 30Fp~36C 20F)~72C 147 30F) » fEIE 34 X 5

72°C Ay o TELT DL ACIREEEY)
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(> #4%5 [ 1B UBC(University of British Columbia, Vancouver, BC, Canada) %15t UBC001~

050 st 50 &5 [+ » LAAE B 36 {iEmmfd 2t 51 4 (I midsik i@tk s [+ 2 A% - 1 PCR EY) i

B 2 BRI EARY 5 [ 14 {17 RAPD 434 » B 14 {5 (%01 + UBC001 - UBCO04 ~ UBCO05 -

UBCO007 ~ UBC009 - UBCO014 - UBC015 - UBC018 - UBC020 - UBC024 - UBC028 - UBC033 - UBCO037 ~
UBC049(3E )

F0U ~ RAPD syffr{d Fl Z 2055 [T &kt
Table 4. Primers used in the RAPD analysis

Primer Sequence(5°-3")
UBCO001 CCTGGGCTTC
UBCO004 CCTGGGCTGG
UBCO005 CCTGGGTTCC
UBCO007 CCTGGGGGTT
UBCO009 CCTGCGCTTA
UBCO014 CCTGGGTTTC
UBCO015 CCTGGGTTTG
UBCO018 GGGCCGTTTA
UBC020 TCCGGGTTTG
UBC024 ACAGGGGTGA
UBCO028 CCGGCCTTAA
UBCO033 CCGGCTGGAA
UBCO037 CCGGGGTTTT
UBC049 TTCCCCGAGC

U wAxill
fR4% AFLP Z5EERGREEAUA K. RAPD BEIKIE 7 FTERSHYER) - 73 AlECsk HiE 42 2 2 B M4

R A HIELS A 1 BN EY) S8R 0 o RS EEEEII M EER A Jaccard’s coefficient
of community(Jaccard, 1908) :
WA i Y 25 {E R EfE(genetic distance)

Gdij= (Ni+ Nj)/(Nij+Ni+Nj)

Ni : Gel positions in line i not in line j

Nj : Gel positions in line j not in line i

Nij : Gel positions in line i and line j

W it ] A 2 (A DL EE (enetic simiilarity) I 25(1 — Gdij)

L SAS(SAS Institute, 1999): 15 i 1& (H FEHH 458 (genetic distance matrix) - g H £ NT-SYS(Rohlf,
1997) A 545 E AL =0T Excel £5 22 - FIFI NT-SYS LI UPGMA (unweighte pair group method with arithmetic
mean) #E{ TEEEX 43 Mt (cluster analysis) » 3l 4& HHIR 15 B
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AR
— ~ AFLP 53F 850547

KRBT AFLP il oy SLEmEe 17 15 (E5 [ F4HE - BEEH PRy LA EYRS Hila "
EptRE T MY 8 45 [ F4HE(FEZ » w9t 1~8 5%)LUEETT AFLP 4347 - [E— K Msel-CAC /
EcoRI-ACA 5]74H » $t¥I &35k mfE » A Genetic Analyzer 310 Kz GeneScan 3.7 @S (Applied
Biosystems, California)iffT AFLP 434 27 255 K FE (GRS SC %] -

A GeneScan 3.7 - [wotitled Display-3] =2l x
0] Bl Ednt Project Sample Sethngs ¥we Wasdows Help =|&]lx
Eﬂ \20 150 =

AL

(o) SR PN B0 T S W S 5 NP - W S O P Y . W IR I e T 0548 X e & . "

Bl 1R.1 21383002203 A fsa >

E— ~ &%5—5%F A Genetic Analyzer 310 5z GeneScan 3.7 & #:1T AFLP 53472
B ERATEC SR -

Fig. 1. Diagram of the fluorescence absorption peaks of TTES No.1 from ABI Genetic
Analyzer 310 visualized by software GeneScan 3.7

185 _2-1-38-30-02-300 Prafsa J

FIFHEEL 8 &H5 [T4HEH#ETT 36 {Emmff(F) 01 - HhEEE 400 el - Hrr 203 {EFRFT A2
BV - P —4H5 [ 7 AT DUERS 25.4 (B RIMERTS » &5 [T HRTA RS BT BAR T -

Fh ~ AFLP 73 2 5|2 B R B E
Table 5. The number of the polymorphic bands produced by AFLP analysis
AFLP 5| 7¥%f Msel Primer/EcoRI Primer(5°-3") R {ETELH

AFLP1-1 Msel-CAA/ EcoRI-AAC 18
AFLP1-2 Msel-CAA / EcoRI-AAG 17
AFLP1-3 Msel-CAA [ EcoRI-ACA 26
AFLP5-1 Msel-CTA/ EcoRI-AAC 20
AFLP8-2 Msel-CTT / EcoRI-AAG 10
AFLP7-3 Msel-CTG / EcoRI-ACA 48
AFLP2-2 Msel-CAC / EcoRI-AAG 16

AFLP2-3 Msel-CAC / EcoRI-ACA 48
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TRIZE AFLP BOERITEHUT S HTE R SCskEE R S RIS R - AR IR s A 1
IR EYE R 0 - &5 2 203 R AIMEIRTET R pCE (FEERE R (G REREUT) - A PARIAK
FORANEIZ A SRR A BE (- 36 {18l el 2 48 ( EE R B Fh 22 22 80 SRR 55 2% 1958 H 2 fijy 0.03
FHEBHR G/ U 0.9 -

] 2 ARG drm 28 (A R P R BB ST R S AR E] - AT DA B HE T2 S ok an R B
FRHIAHIUE - DU 535 A I BR (o ERShiR B e Bl ris (SR gy 0.79 HYALE Al 36
anfEL( %) 70 Ry AT > B BEEIE G 19T 2% 10 5t ~ 575 11 5% ~ 575 3 9% » Burma ~ Kyang »
Manipuri ~ 525 9 5% ~ 6% 16 5F - 525 17 9% - B2 335 A 298 - RKERHE - 64K 658 &
59 B 13 9%~ BERALL ~ 7% 4 51~ ALOKST » FLSHE » FLRAT ~ 5k 12 5% @I
e 80 5t ~ F/2 1958 ~ 55K 15 9%~ 52 983 ~ 5 14 9 - HESE - Wil - B 8 91F 31
oofd - HrpEok 14 5REL AT 15 SRELEGIAR 9 B - B2 983 MIGRAHIT - &7 16 5% ~ 64 17
BB H ARG 335 HIGRANIT - 5% 13 SRELH R ARIRAL LB GRAAT - ok 4 SRBLHAA
ADDARITRGERAHAT > 558 2 SR HARESRERG AT - HEOREFHER 80 HiH[FE
BREOZGHIGR 1958 SARYT - EREHREE HEEEE 0.62 HYALE "] FRF s —REdl oy AU/
BE > oSS —/ N Ry REIVUAF FHEIFEE Assam &5 [#£HY Manipuri K Kyang SR 3Ef# > DU HEL R
INERESCE R G FIIFIL 8 (8 - 55k 198~ 525 10 9% ~ &% 1158 ~ 575 3 %% ~ Burma
Kyang + Manipuri ~ 57 9 5% » IEEEPHIE A A B REBALRAVEA S i - 55—/ NI
G4 16 9% 575 17 9t e AR 5 2 335 4Rk 5 =/ N LUBBUS FESR 2/ NERE Ry TRV 7% 2 5%
REGHE - 8K 6598 - 6 55t - 8% 135F  BRALL » 8% 498 &LOKRTT - BLGRE - F
ORIT ~ B 1298 ~ 18N - B2 80 5% ~ &2 1958 Z2dt 14 ESLfE(Z)MHEL - Hi &2k 4 5 Ryl
BUALRAYRIERE Ry B9 > e H B REARLT 0K T Z B EAR DB S A e - SV NI B 2%
15 5% ~ 52 983 ~ 5% 14 9% ~ BESE ~ Wil - B 8 U5 6 afE(R)MMR - K= hask
14 5% ~ 15 9R 2 ARG 983 ZBEA S5 BEERE G 7 5% » Shan ~ &% 18 5% ~ &7 8 % ~ Jaipuri
% 5 (EafE(R) > &k 8 stanfE ATt Jaipuri thpTEE 2 Sl > ST EE SR BRI & 2
PEIT > B7% 7 SRanfE R E Shan th TSR 2 anfl > S ITEE R BRI B IR GRREIT > 5% 18 5}
. Rl A TERE RS Z 124X > LB AT RR Ry BT R A el i i SRR A -

* RAPD 7583

AGERAE RAPD S35y SLEREE 1 50 ([ UBC 51~ » B8 PCR W) A MEIHEAT S |
T 14 {EHEFTRTT 04T o 14 {EZEH%S [ THE(S 56 A AIENRTY - P —(E5 [T ] L& 4 (&
FRERIEGR > &5 [T Z 2R EENERN « DIE SRR RAAREETE 36 [HinfE(%)
il 2 (P > ELHE[E & 1% 8 94 Jaipuri Z Ry 0.04 &% 5 9RFIG S 7 982 [H#Y 0.85 -
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78 ~ RAPD 7iffr 2 5|+ 2218 H
Table 6. Number of the polymorphic bands produced by RAPD analysis

primer Sequence(5-3) (EE e it |
UBCO001 CCTGGGCTTC 5
UBCO004 CCTGGGCTGG 2
UBCO005 CCTGGGTTCC 5
uBCO007 CCTGGGGGTT 5
UBCO009 CCTGCGCTTA 5
UBCO014 CCTGGGTTTC 5
UBCO015 CCTGGGTTTG 1
UBCO018 GGGCCGTTTA 3
UBC020 TCCGGGTTTG 4
UBC024 ACAGGGGTGA 1
uBC028 CCGGCCTTAA 4
UBCO033 CCGGCTGGAA 9
UBCO037 CCGGGGTTTT 3
UBC049 TTCCCCGAGC 4

[1]

PRIEBR SR S (HEERE AR DL UPGMA BT RMEITRERE AT - FTi AR E 8 R EELY
0.69 YN EIEIFEKF 36 {ElanfE sy AAEE » WE= - H—FFEEER 15 - 6599 - 64 398
Burma - 57 4 5% ~ Kyang ~ 57 11 5% ~ Manipuri ~ 57 2 5% ~ BERZALL ~ 575 6 9%~ KREGHE
LLRAT ~ BLATT ~ 6R 598~ Bk 125F ~ 5 13 9% ~ 1@/ ~ 52 80 5% ~ B2 1958 ~ H il
SRE - B2 8HE - A 10598 - Bl - B 14598 - &5 15 5% - R 983 - BBSE - B 16 5
G5 17 5% ~ 5 335 55 31 {Hanfl(%) > Hi &7 14 SR G0k 15 SR HEAG R 983 ~ HEk
THERI—/NEEh > TR B EER SR 983 MG EARNT - &k 16 stEok 17 St HAAGE
335 FGEAAT > Gk 10 SRBLHEIASE ARG RANT - FfehiRIE 8 (HEEEE 0.55 HYALEFIE ATk
F BRI RUD/NEE - BB/ NEEERE TR 1 9% - A 9 9% &% 3 5% » Burma ~ 55 4 5% ~ Kyang -
G 11 5% ~ Manipuri 57 8 {El S (Z)4HAK » It/ BT Z B Z S A Pl iR 2 84% - 55 /B
HEB SRR B ENGAR 2 5%  BERALL ~ &7 6 5% - RERHE ~ &LLAST ~ HLKRTT » 8% 5
B~ Bk 1297 52 13 9% - 1R - 52 80 9%~ 52 1958~ HLISHE ~ G 8 HiE 14 (HanfE(Z)
AR - S5 =/NEFATE &2 10 5% ~ s~ 2% 14 5t > &5k 15 5%~ 52 983~ BT 6 (HimiE(%)
AR - B NEE Ry Bk 16 5F ~ Bk 17 SRELHEPA S 335 ARl B FFEMAER 79 &62%
8 5% ~ Jaipuri ~ Shan ~ 57 18 5<% 5 {EdnfiE(%) - Hh &7k 8 Hinidiid Jaipuri fi& A RRIE 2
FUGEARAT > Gk 8 SRl Refit Jaipuri rFTEELH 7 anfil > BLRFES Ryl SLAT A IR AR TEAE -

* AFLP £ RAPD 7y FHESEAE R b IR H A 2 4 & BAEEER

FHIE % 8 = o BHehIRE - o] LS H1 RAPD Hoop BEAS SR B AFLP 3 BHAEAT » & ot 2
REEHAHR e AR - FAH N E AR E 91% - HWHE )y THESEHY & SR S5 B AL I 53 A
BN 2HEARHNRE A — 2 "iSsl 36 (EMmfE(E) 2 R/ NEREE RS - I
Hb > WRE ST TARSE R TR 4 oy BR A SRABURERCRE SB R — 2 -
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SEH I 7y THESE AT - ARG REIRIE] T e qFT =] LUE 2 & 2 e 8 (A (e o iR AR Y
R G A R S R R ARRHY - Z AT A EEFI D RAEhs - B % a8
RG> U EGEE R G R MG N B AEENIER - DU H NS
R EE R (22 > 2000) « (B2 AT BRdl SRR H Ay &2 anfl@l iR A S Rz ry B [ E T -

&F3 AFLP k2 RAPD Wi# Z 3 réE R - R 7 THREAE BB eIy B (I R A
REAREHATHI T - AFLP 3 A rHHEIE: RAPD ST S REAR IR 25 i (R (L ] R 45 e
{4 H AFLP DTl JERE % 2 S RIVER Z /b B E i B B4 ik RAPD 734715 {2 RAPD
AEERP BRI R R - DU E R E E F R - FTVE R R BB EE R
AR SeRCZ atBg > e RE{EH RAPD 737

= W

TRt Ry 2R S R ERIEGFIEIEY) - IS4 DU S B R P e IR B 2 R P S A A
TAFA SR HA AP0 HORERT - NBEEHYRERC A Sk BE B oy e T AUREE RV B TUE 25 b > B
T ETERCRARHE - — RIS - ERRER AR RE T IRE AR - 2/ DA SRR E a2
FLER AR e BRI - TRES ST E IR E TR E - R — AR SR e il & 4T
B THEE > RIS — a] SRR A Tl A R oo AR A AT D B R TV EE S H AR - o 1HRaC
HIIEF e —ERERAVIRE - R TRRRCAVRIRA G REFRITAVE S (£ B YGRE 2 TR+ A
58 > HTt¥ialy R (SR TARE - NELAER 1R B o B R B AV b TR A @ DAY At
Fu DR ERE BRI E - ALy TARRCHIE A It S Ry TPl BB IEE
EA LN
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Study on the Genetic Diversity among the Selected
Taiwan Tea Cultivars/
lines Using AFLP and RAPD Markers

Hsien-Tsung Tsai'  I-Chen Tsai® Wen-Ru Liaw! Ching-Kuang Chang' Yue-Wen Wang?

Summary

Thirty-six released cultivars and lines preserved in the Tea Research and Extension Station were used in
the study of the genetic diversity of the Taiwan tea genetic resource. Two of the DNA molecular marker
systems, namely AFLP and RAPD, were used in the study. More than four hundred of polymorphic bands
from 8 primer combinations were identified in the AFLP analysis. Two hundred and three informative
polymorphic bands were included in the analysis of the genetic diversity. The calculated genetic diversity
among the samples ranges from 0.03 to 0.9. The genetic relationship among the samples was further
studied using UPGMA methodology in the cluster analysis. The result indicated that the 36 samples could be
divided into two groups. There are 31 samples, including TTES No. 1 and Chin-Shin Oolong, in the first
group and five samples are included in the second group, including TTES No. 7 and No. 18. Fourteen
selected random primers were used in the RAPD analysis, which revealed more than 200 polymorphic bands.
Fifty-six informative bands were included in the analysis of genetic diversity. The calculated genetic
diversity among the samples ranges from 0.04 to 0.85, which is approximated to the result of AFLP analysis.
As in the AFLP analysis, the RAPD data was also used to study the genetic relationship among the samples
using UPGMA methodology in the cluster analysis. Two groups were also identified from the analysis,
which are approximated to the AFLP analysis as well. The cluster analysis using the two DNA marker
systems was coincided with the grouping using agronomic traits. The pedigree among the samples was
identified by the DNA marker, which also correlated with the recorded data. Another issue addressed in this
study was the magnitude of the genetic diversity between the released cultivars and their parental lines. The
comparison between the population of the parental lines and hybrids did not show any evidence of reduction
of the genetic diversity.

Key words: AFLP, RAPD, Camellia sinensis, Genetic diversity

1. Assistant Agronomist, Associate Agronomist, Senior Agronomist, Tea Research and Extension Station,
Taoyuan, Taiwan, R.O.C.
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A

[E— ~ B/ 978 mRME AL SR T B B AU B F KA E AR ZZE

Fig.1. Effects of the diffusates from self pollinated pistil on self pollen tubes germination and

pollen tube growth of tea (Camellia sinensis Line Tainon 978)

A BLFERENEHE - ORI E B 5B B 1% 90 7388 (5] [N (5] 49 A 8 2F - 90 min. after the
pollen put on the medium. Pollen beside style germinates and grows to both side equally.

B : BUEHEAGHE - TR E BB % 220 8810 & | N [ESMETEEE o (Bl 7
G HERI TR IR P58 85282 - 220 min. after the pollen on the medium. Pollen
besides style grows outward and inward equally, but pollen besides ovary did not
germination.

C: I EREER T 240 43§% - 240 min. after the pollen on the medium.

D {Ef it E 2 EFE AL 15 /)N - 15 hours after the pollen on the medium.

FHLSHERBIEIRA B HIETI AR - BIBHCAT3 EO R IYHETR AR SR ELEL - W& B AEAEH
HYABER PR FEERAR ] © BREREYIERSE B 5 1R - HACHEBERY B A BER A M AL A 2 AL 0 2 i oo (B
ZA) > TRERETEEL o B EfEh E U B AEORAY PR (E ZB) - mRERAIE B CHITER
EIAPHERIE A (B —C) - FATERTE KAV Rt Z BRI PIHIRER - (CEAVIRE B R B R TE
EER-HIHBE =A) > 75 EFMEthE APEFSR(E =B) - RERANLAIRtHhELR
AR ([ =C) -

[~ ~ BACHE L SREAE S A RS S MR R H B AT A RV E
Fig. 2. Effects of the diffusates from self-anthesis-pollination pistil on germination and pollen
tube growth of self pollen of tea (Camellia sinensis var. Chin-Shin Oolong)
A HEEITFEAE R IIRITER & A R AV F kSR - Style, the more proximate place to the
base of style show the stronger retardation.
B : sl O AR R AVEI{E A - The pollen tube growth retadation of central part of

ovary.
C : MERE ECIC &2 B 1#I{ER - Ovule have no influence on pollen tube growth.
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B = - BRAVE O EREAEIREAE S A SRS M EH B CE E RV E
Fig. 3. Effects of the diffusates from self-bud-pollination pistil on germination and pollen tube
growth of self pollen of tea (Camellia sinensis var. Chin-Shin Oolong)

A TERESYE B (EC E £ BAYHIEIVER - Style diffusates retard pollen tube growth.
B : T & R EEIERE 4 EAUIHIE A © The inhibition of pollen tube growth by ovary.
C : MEREEEIC &2 A IHI{ER - No inhibition of pollen tube growth by ovule.

E S RIS H AR L E iR e A (EER AT - DLE SRRV GOk 12597 RslBai Akt - BTETER
Rl el - TR > TERERTEE BAETEMmPR T E RV N (ETUA) - AR E 2 T R HRE
EEHERHEFERRR(EMNB~TUC) ; RENECHERFAER  AIEAELER - 21
firt% > WG FHRER IR - ME7R129%E RIS AHSIRR) > ¥ H MR (52978 Mm Z)HYTE
B BT EA(E ) » BEERI2SHEERE T T ERIT8M AL » P A ER Mt
FERIBEFATHE M G E AR —BRIFRIR - (2R RS RS i A& REIEREI T - BRI E AN
WESEAH SR OB M R BEA AR ER B R EAPERIER ¢ MPEMRIE H 88 ARV ER i B3 5 fETEf A
& - BREEATACAE T 7 fIRITE R - R rIHESE AR S IOB MR I B AERVAER, - RlsE 4
AEPHFRIERI(ER) - BURZBIMESS ST e B L RIVKEEE » EZE B S RAITERI(E
FIFrEEZERY - BES1 > (6B O SREEL B 2R 125 AR HME SR AHAR - B 2R 12987 E B IR AP 1F A (18
1) b o R E RIS B A RO GRIYYE - SRR RAVIER B L - MEE ok B LS4l
SH LR o FHMESEAH AR PR -

B~ BRHIESR 12 SRS aaS s MNEE s Bt A R
Fig. 4. Effects of the diffusates from self-pollinated pistil on germination and pollen tube
growth of self pollen of tea (Camellia sinensis var. TTES No.12)

A TERE R SRS B (E I 22 BAYHIEIYER - Inhibition of the diffusate from middle
part of style to pollen tube growth.

B : BUCHR B TATHY B ETEI M A S fESE2F - (a5 ME & R4F - Normal growth outward of
pollen besides basal part of style, but no germination or growth inward.

C: By F BRECHTHEFETEH M NSRS EF - [mSMER B4  Pollen tube growth

retardation of ovary is the same as B.
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B 7~ BRHGE R 12 SRS SRS MR R G & 978 R b 4RIV
Fig. 5. Effects of the diffusates from self-pollinated pistil on germination and pollen tube
growth of line Tainon 978 pollen of tea (Camellia sinensis var. TTES No.12)

St

BN~ G2 12 SR et BAE SR AR SRS M B S B EA T AR R 2
Fig. 6. Effects of the diffusates from pistil on germination and pollen tube growth of self
pollen of tea (Camellia sinensis var. TTES No.12)

B~ FEHYE LSEESE (B O SEEXG R 12 5F) MESHSRGINE R GI% 12 SR4E
AR

Fig. 7. Effects of the diffusates from cross-pollinated pistil on germination and pollen tube
growth of TTES No.12 pollen of tea (Chin-Shin Oolong x TTES No.12)
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fEACHELERIVIVE - MILYVEEFEEE T B EERD - #FTF A& (Reger and Sprague, 1983) -
Chaubal and Reger (1992) 43R HL1E G & RAF5HE T B L5 T2 i1 e B dif b A 2k ey
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Fig. 8. Effects of the diffusates from cross-pollinated pistil on germination and pollen tube
growth of self pollen of tea (TTES No.12 x Chin-Shin Oolong).

A B SE TEN O B A4 B2 230 © Inhibition of the diffusates from style to the
pollen tube growth.

B BUEREEE TR E IO M AN A &= F3E] - Inhibition of the diffusates from style
base to the pollen tube growth.

C: Bl FEEETHI B EME AN A RZFHIH] - Inhibition of the diffusates from
ovary to the pollen tube growth.
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Effects of Water-soluble Diffusates on the
Self-incompatibility of Tea

Meei-Ju Yang" lou-Zen Chen?

Summary

In vitro studies of the self-incompatibility character were created. Pistils are dissected to 4 parts, that
are stigma, style, ovary and ovule, and put on the culture medium, pollen from self and other cultivars are
placed away from the pistil organ about 1~2mm. Self pollen germination and pollen tubes growth are
repressed remarkably at the base of the style and ovary in the self-pollination treatment. In vivo observation
of pollen tube growth in pistil by fluorescent microscope showed that pollen tube would grow towards the
ovary, and cease at the place near the ovule. Only few of them can grow into ovules. However, the
percentage of ovules, which have pollen tube grown in, is much higher than the percentage of fruit setting
after self-pollination. So there must have other factors that affect the self-pollinated flowers to set fruit.
Therefore, we suggest that the self-incompatibility in tea is late acting, and the rejection is taking place in the
base of style, ovary, or inside ovule.

Key words: In vitro culture, Pollen tube growth, Water-soluble diffusates, Chemotropism

1. Assistant Agronomist, Tea Research and Extension Station, Taoyuon, Taiwan, R. O. C.
2. Associate Professor (corresponding author), Department of Horticulture, National Taiwan University,
Taipei, Taiwan, R. O. C.
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OFfnr i - FEAL0.2 g BRERE ATEE S > JIA 3 mlRAREE LR R IF% » TR NS
G3fE o JalL 100°CHNER 30 47 - FEREEEEEZE 360°C A - R RER B U
05 R R HLHY - 157 2 A0 IAEYT 3 ml Y 30 % (b (EH#R - 48/ I1EA 30~40
SyORME 280°CAEA) » HUHHY ST Ry sk s b BOF g Tl - AIIEREENIBE(LE
hoEk - ZE AR 2 EHER L - Ko ERH R L% - BoRE S » B - 0 -
PR~ 85~ 8E B~ 8 87 $EZNE o
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OBk R 2 HITE -
a. FME - HUEE Lty R LR EE SR -
b. B ~ #7 ~ #5 - $% - 88~ 5 8 FEONNE C HUBE Bl R DI EUER S BRSO
&% (inductively coupled argon plasma spectrometer — ICP) SHIZE -
c. Wi HIE © FEHY 0.5 g BESL > A 25 ml IN HCI > 538 24~48 /]\EF > DL Whatman No.2
TEARAEER  DLICP JIE -
()4 e EL I ~ WRER] ~ 4B 7Tl oA U7 0E ¢

OEEHEERURAVESMH © FEEL 0.2 g Bdh - 81 90 ml Ei1 7Kz 100 ml E &HEA (A
&) AR 100°C /AR #RZE AL L/INEF 2 12 B 2 & 2 100 ml» DUEAK Whatman No.
4178 » fif 10~20 ml IR A - @IEEUS TR R -

(@PVPP (polyvinyl polpyrrolidone, Sigma) pEEE : BYZEEU®E 30 ml - fjn A PVPP 0.2 g 24 -
FHE 30 7 > DLUEAK Whatman No. 41 ##)8 - e SR Halia A -

QU Bt e e 2 BOME (Fr AR R - 1979) = H 1 ml Z2HUR (2248 PVPP BZEE) - 1 ml
ninhydrin 2¢65% (—EAERH) - FIA Iml SnClLIAER (FriFfc®d) - £/ 80°CLA
KRS 20 73 > 2 1% AD  INA S ml 2 50% 2-propanol fiRZE & B 20 73 1%
LUB 570 nm - (R h) 253 et I L -

@uinyER & &H0E (ZERe - 1987)  BL 1 ml Z2HUK (EL4F PVPP EZ3) - JiA 5ml Z&83
Ko HREREGE » DURE 276 nm (RAE) 23 gt Rl L -

O Tl E & 2 02 (Iwasa, 1975) @ By 1 ml ZEE% > A 1 ml ferrous tartrate solution
#1 3 ml phosohate buffer pH7.5 Grfiflic®d) - fREE S @ IUE 30 731& » DU 540 nm (45
) o R IR o

- R AR

ARAEIE = RHE 2 FRFICEK 300 ml > SRR EHR R E R > 53R 15
20~ 25 } 30°C  EhEHRHMAL—2 > AU RAR SRR GEAAL 2 5%) EBi#PEL Ry 20 1 20 2 20 > DX
#ifE 1000 & > & AR 300 ml -

& RER R

ORI B R EE R E

TR R B E R 2 (R NIt HE S F AR E THS MR N AR S ATz AR EF
R P4 > BIFEE 8 RN T R E A% VIR (% (Carrea et al., 1991) - ZF#%
MAENEM AL AN EESENEN - BE—EHEN > FERmS > FEAH > EERD
= o BRGNP S B2 i A B A RN E > BN RUR - IR E > EnfE ik
FORMICRZ OERFET » 68125 kK FO5HE MonER SR EER 2 REEE
Fo BZTTHE DIECE 3327 CHUE 30C IR NSRS ISR E (F—)  GRERE/
{8 A R ERBART A S = % » MAEROE 23/17°CHYE 30°CEEET » HINAB S ILETK
#H HREC - A REEBSHESFHRAERED » BneR + 25 EeRIRE T HRUR##
AR AN HEFE RS MEOSEREMUFUR 23/17CHUR 20CREHE - A3
A3 o 1E5R0E 33/27 ~ 28/22 ~ 23/17 ~ 18/12°C A EAREROC)EHE T » SRER(18/12°C)TE
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FEOR 25 F IS CERMRAET » 2SR Reg/D > Z52Fig88 4 REFEEZEHIH] » AFIHH
HEEFER -

FEEENEMEEEE > e Z+ 5005 O SR E4 REFIHERZ AR
RS2 DIEGZERBREER > TREMEREEEER - BR—ERER 655 +258 U
FOB 28/22°CHRSE 25°C i PR B RS » HIONEE 33/27°CHRE 30°C ~ F0E 28/22°CHRE 20°C ~
FOE 23/1T°CHRE 25°C R0l 18/12°CHRE 20°C T » BIFEGEANRIE (33/27°C ~ 28/22°C) A

BIGCEMPE T o SUEBMRFE T (23/17°C ~ 18/12°C) MBS RE T » B AEEENS
ﬁﬁrfml 28122 ~ 23117 C =RM B0 C R FAEE Bl o H /O SHELURCR 23/17 CHEE 20°C
GETEERS  EIUNEE 28/22°CHRE 25 - 200C FIGE 23/17CHRE 15CF » Brmnyss
FEE UEEEFEERERE (2822 23/17°C) FEHURBEEMAITGRE T » S ESER
s MaEEsReR (33/27°C) HUA (30°C) id(KEUR (18/12°C) #RJA (15C) THEARERS
BRIAEZ ] AR L ERRAE -

T OREHREER A B E R R

Table 1. Effects of temperature on plucking number and yield of tea shoot

Temperature("C) Shoot number (number/bush) * Yield (g/bush) *

Airtemp. Root

(day/night) temp., TTES No. 12  Chin-Shin Oolong TTES No. 12  Chin-Shin Oolong

33/27 30 33.8a 1.0f 11.86 ab 0.07e
25 11.0 gh 9.0 cdef 5.40 fg 1.77 de
20 16.5fg 10.5 cde 6.61 efg 1.08 de
15 11.8 gh 8.5 cdef 4.72¢ 1.24 de
28/22 30 45i 2.5¢f 0.90 h 0.41le
25 26.8 bc 19.0ab 1291a 4.67b
20 26.8 bc 13.3bc 10.65 bc 456 b
15 19.8 def 4.3 def 7.75 de 0.78 ¢
23/17  30¢Y 6.8 hi 1.0f 2.13h 0.02¢e
25 30.0ab 12.3 bed 11.52 ab 2.68 cd
20 22.3 cde 26.0a 7.30 def 6.78 a
15 25.0 bed 15.0 bc 9.09 cd 4.07 bc
18/12 30 11.5gh -y 5229 -y
25 18.5 ef 1.0f 5.38 fg 03le
20 23.0 cde 2.8 ef 10.62 be 0.56¢€
15 22.7 cde 2.1f 9.06 cd 0.66 ¢

= Zgaqjg TIHE % N BRI Fmi A2 Duncan’s 5% B S FLKHE .
YRIR 18112 C VR 30°C IR E MRS - FEE FOSHE HelbaHE i e 4

50
R R
S B R UE S S SRS T S B R S R MR AT 1
SFEAEER AR U - T - AR %%Eﬁz%%ﬁﬁﬁ@ﬁ@?1%$
5 1988 ; ZERIIGE + 2001) » Hbp S MERELBLAE S B B EAHRACH - 1988) - MIEEEMEIR B2 8

M~ RIS - [F—hnfEE — o R 7 § AP LR BR OB - 1993) - SABRR
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IR EER AT — O PSSR B P RS MR SRR EARR T 20 - fURE
BN A (H R EER AR SR GRAT A —H(ER = - ) - 6%+ =
SRLURCR 23/17°CHRR 20°C BR B AR ~ Gifi R - F _EER NEE A - iR MIKRE » 5
THERDIRUR 28/22° CHUR 25 C YR 0 55 EEE DURCR 18/12°C R4 TR 20 f1 I5CHJE > 55
TIEERE LRSS 28/22°CHRSE 30°C K ESE 23/17CHRE 20 C R4 AR A B T ERE LA
SE18/12°CHRIE 20°C FISRSH 23/17 C&(F MR 25°CHI 20°C ek » R otk 5 BAGET -
HUNES FOR (33/27-28/22°C) ARFE T BER IEAREE T B > (ERFUR (23/17-18/12°C) Sk
BT BERIRBIEER R2) - REUNE » FEA RS LRA 23/17°CHUR 20°C RikfE
RSO 18/12°C FARJE 20°C BB N P88 4 RARIBREMIE S = - BEH BN » AR ZEEE
EIREE - HOEREMENE 2317 CHUE 15CEEEAMK - FoEE R EE HIH - E~
B EE > Bf THER NEIFELL 28/22° C LR 20°C Sl R R > BifERDURCE 23/17° CHUR 20 C & >
B IR DIRCH 28/22°CHUR 25°C R E > B EEREILDIRCHE 28/22°CHUE 15°C RFER
23/17°CHER 20CIRIF T EK » TETR R BB BT » TER0M 33/27 ~ 28/22 ~ 23/1T°CARRET » ZE
F ke i RS E SO RS RIE - FYROR 33127 1 28/22°CHRIA 25°C DL
18/12°CARRE T » R IR BEAEER E=)

OREHFERIEFEEY SR TR LB E R

FRBE T B EE ch N SNV E MR EEATAERA N - RIS B - g TSR
EYrEBE TR KBRS ST - HERR SRR T EERE S R 2B ERT
eefE R ~ AERERAL R - 13 pH H - IEEEETASERZZER AR (B > 1991 5 /b
# > 1997 ; K% 5 1990 ; Jifi - 1999 ; Chanuah, 1988 ; Karasuyama et al., 1985 ; Kumar et al., 1999) -
BARRHR ARUTEY I TR % » — A ERARIA » RE s E AR EIHA S 2 E - sy
ORI DLEEE 5222 (F > 1995 ; G140 » 1986 : ZEfIHE - 2002) - FEXBIAE - BEREE
HVEBITER » WREFE LB AR E » B B8R EE (255 > 1990) - —f%IM =%k
FREEFNEEEESE 2 EHN > S8E N EER 4 %L (S5 > 1977 5 # > 1966)
HRUEHWHESFESSE > ORISR EE TR K - 8+ 25 ERMA
33/27 ~ 28/22 ~ 23/1T°CAREE T » AR R/ NERAEE > MERFER (18/12TC) &EiR
30~ 25°CIRIAFET » FEE R ERK » TREE RV SRR T 5 BAR S ki A e - &
DNSHERISZ AR RS2 B B > (E5R0R 28/22°C AU 30 ~ 15°CRISFUR 18/12°C AR 20 ~ 15°CZFEE
BEERE BN ATHERRRZSEEER/VEEE (F—)  RFR 2317 CHRA 15
CRETEEERE > TTREEESFRERE NAMNRH FEFEHIHEE - MEARRAFR
ERORUL o SR ERALRERTEL - T ROE 28/22° CHLE 25CIRF T as e Rt HERAIER
HE—TEET -

FEBNEETER T RSB EARRIK 22010 0.36 ~ 0.45% 7 [H(FEMN) - HL&
FEA PRI A2 JA - SFOR (33/277C) WiEEHERNMEFR (18/12°C) - ZHURM B —2
M ATRERE S B2 IMEE AR R R EATEL (K 0 1978) » 7EFUR 23/17°CHRIR 20°C FIFUMR
18/12°CHUM 15 CEFEERE 2 8|S > 7771 fy 0.45%H 0.48%E5E (1995) # K 2f 3 Sk & 4 H 40
[E4E 0.25 ~ 0.4% - BHEAE(R =

FEEFIISE 2 EEM L > 5T Z9RRI E B HECR 33/27 R 28/22°C e Fuft 23/17 1 18/12°C
EEE o DURCR 337 CHUR 30 Cay s » Bi5Rk (1995) sl A Ea i &M HHEE 1.5 ~ 0.21% »
WA mE - ks ZRILE 0.15~0.30%F[E A (5 » 1995) » (R HR 2 B FIsE & Bl A 25
FBUNE S SROREE P MEADE (16°C) A REES: (FN) - FEDISEEMRA 23/17C
PR PREH R HAt 2R S R - AR B\ - AR BT RR N BN A RAFT R - B2 R
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SRR FHO SRS EE R 2R HRCH 33/27°C 1 28/22°C L SEUH 23/17 1 18/12°C &&= » /£
FoB 3327 CHRE 15°CRIGEE 28/22°CHRVE 15 C HFEM & B E » N HEE 1.5~2.0%8
(55 > 1995) - AIREfE S RCRIEIRA T AE R ERZGEEER/ VBT (F—) - F5FIEER
AR 28/22°C #RJR 25 F1 20°C ~ UM 23/17°CHRDMA 20 A1 15°C & E9HR (FRIY) - R pEEd
A RES S ERRSARM  DEUEYEE TR S BCMRERTEL -

4 (1977) fEHEEM TTHUES R 2 B BRSPS  HRMEEEEER
IREEE - HRENETHLEEESES RS B7TCHETES » AENEeZs+ 9% » gl
g% (1977) SRR R B G EIE B A MEE £y 550~650 mg/kg #EE fy 1100~1300 mg/kg HYZKAE »
B RS - fEEARRRE T S EARENEE BRI FEZE - &35+ 5%
GEIESHER - B4 SRR 33/27°C I 28/22°C A R 23/17 fi1 18/12°C & &K » 2
TEOR B 72 5 B3R — U - WA EURAE ROR 33/27 ~ 28/22 H1 23/17T CARARRMRF T &
EHERAEE > IRe] g SAR R & 4% i A al - & S8 b EBEOEY . 6%+ =
BEFAGOE 33/27 ~ 28/22 Fil 23/17°C #5 18/12°C & &A% Wi SR A RE 33/27 ~ 28122 Fi1 23/17
CIEADR (15C) AT EEARENER -

BB TR B R S LB Ry o T R Ry Al ~ JRUEERE - PRE ~ HIE - BRIRGVESS -
MEEERELENFE  AFN SRR ELENRGMEE(LHE » BLRENEKE
MRA > BIERE RS AR REHNYR 8RS (FERESRTEE ) B8 E
SRR e B E A e (R R HEE (355% 0 1990) - [ERNBURFIEERR 33/27°CHR
M 25°C DURRCHE 28122 ~ 23/17 F1 18/12°CARJH 30°C iR B N4l iig & Bl e » BUNEME
e T RN eSS A BN R SR SR - (i L0 > (EARRELIR
SEAHATHS & B AT EEES » DIROR 3327 CHUE 30CHAK - T LIRIR 33127 CHUE
25 C K > BERIERCR 28/22°C 1 23/17°CHRIME 30°C LUK 33127 CHRVEL 25CEEE T » 48 el
K B S RIS > DIRCH 28/22°CHUE 15 CE&BIS » BUNERE
33/27°C f1 18/12°C FR)E 30°C B A 28/22°C F1 23/17°C FE 15°C 4 T & B A =B Es - kR
FEROR 28/22°CF1 23/17°CHRIE 30°C BAK 33127 CHRIE 25 CIREE T > FI4EZ% il A [EiEEEAE =
A > TRELAR R AL = 8 RIS - DUROR 23/17°C DR 30°C S - SRURL 28/22°C HRIR
25CEBHE -

=

Sio LRSS RBUCRESF A RS S - EE - FETRYITEREZLER 28 0 28
FERZERRA - TG A T Z5EAF LS RE W DR BB E A F - AT 5t IR 33127CHR
i S0C B ARSI IAS % 5 FEL M A EE A ZE A e S ER H Y I LSRR 28/22
CHOR 25CIRAFTER RS © H/OSIELIFRMR 2317 CHUR 20C B S 3% s » 55 E
BN WanfE RN N ORI IR ERRS - KBNS - FREEARFFHERT9LL
ot 23/17CHOR 20°C Rt © F O SRERL 2317 CHUR 1S CRRMAF M - &3 5 HE L SHE
W e fEAE (SRR (23/17 ~ 18/12°C ) BRI AF M R P2 iR > Al e S S rh 2 &R & - I ERIa 33127
CHROR 25°C LRGSR 28/22 ~ 23/17°CF1 18/12°CHRUR 30°C B T 4Rl i ALl & B s » BURAER
SRR T E BN - SR SRR B o B SRR A TR R IR SRS - R
R B SR LR AR SR R BN T - 25 HERADE L2y &8 ek
SFE o EEFET B SRR EmA - FERERRmEERENTZ— > MAHEER

AR SRR = TR -
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Table 4. Effects of temperature on nutrient contents of tea shoot (one bud and two leaves)

Temperature('C)

N P K Ca Mg

Alrtemp. - ROOt g, p\yy  (%DW)  (%DW)  (%DW) (% DW)

(day/night) temp.

TTES No. 12
33/27 30 4.24 0.41 2.34 0.32 0.29
25 4.22 0.39 2.11 0.36 0.27
20 4.22 0.37 2.16 0.35 0.26
15 4.06 0.36 2.08 0.33 0.23
28/22 30 4.24 0.39 2.03 0.32 0.28
25 4.30 0.41 2.10 0.26 0.27
20 4.44 0.42 231 0.33 0.27
15 4.20 0.45 2.14 0.30 0.22
23/17 30 4.20 0.36 1.93 0.24 0.22
25 4.42 0.42 2.15 0.22 0.25
20 4.06 0.41 1.86 0.20 0.20
15 4.18 0.39 1.85 0.19 0.20
18/12 30 4.00 0.39 1.76 0.28 0.21
25 3.82 0.38 1.68 0.33 0.21
20 4.34 0.45 1.89 0.27 0.21
15 4.32 0.41 1.67 0.31 0.18
Chin-Shin Oolong
33/27 30 4.00 0.34 1.73 0.62 0.46
25 4.46 0.35 1.97 0.49 0.36
20 4.22 0.32 1.80 0.38 0.33
15 4.44 0.34 2.34 0.47 0.36
28/22 30 4.89 0.38 2.03 0.42 0.35
25 3.72 0.37 1.85 0.30 0.23
20 4.38 0.35 1.84 0.35 0.27
15 4.56 0.40 2.23 0.47 0.33
23/17 307 - - - - -
25 4.08 0.37 1.68 0.37 0.27
20 4.56 0.45 1.72 0.26 0.23
15 3.88 0.36 1.63 0.28 0.22
18/12 307 - - - - -
257 - - - - -
20 4.71 0.41 1.60 0.41 0.31
15 4.68 0.48 1.62 0.25 0.22

i SR FEUR23/17T CHURSB0C AR 18/12° C RS0 ~ 25 C B & RIS » FEHATE
IR AR N e 2 — 0 2 -
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Table 5. Effects of temperature on microelement nutrient contents of tea shoot
(one bud and two leaves)

Temperature(”
Air terinp. Igoco)t Fe Mn cu Zn B
(daymight) temp.  (M9/ke) - (mgkkg)  (mglkg) (mg/kg) (mg/kg)
TTES No. 12
33/27 30 71 1249 9 73 17
25 62 963 10 24 16
20 70 948 10 49 17
15 148 567 7 43 17
28/22 30 157 1015 10 40 19
25 84 1365 9 58 19
20 79 759 10 89 17
15 156 669 8 47 16
23/17 30 86 618 11 36 19
25 78 621 12 54 18
20 88 421 13 82 18
15 75 412 9 39 17
18/12 30 977 716 12 61 22
25 67 1004 11 55 21
20 142 647 12 56 20
15 79 621 11 57 23
Chin-Shin Oolong
33/27 30 603 2186 9 42 26
25 472 1599 10 48 24
20 603 1850 8 34 20
15 403 1143 6 44 18
28/22 30 204 1252 10 53 -y
25 126 1138 8 54 28
20 69 1120 8 32 18
15 149 1276 5 58 18
23/17 30° - - - - -
25 114 1354 8 47 18
20 82 1103 10 66 19
15 222 820 6 56 16
18/12 30° - - - - -
25° - - - - -
20 81 1283 8 59 33
15 113 1175 8 30 21

U 23/17CHLH 30°C RSN 18/12°C fFUH 30 - 25°C BT + 7ERABRHARIHTINE
HERTRE L -

YRR 28122 C RO S0C T - WNERIGE T AR - A RE 2
ZHFERERALDT RIS -
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Table 6. Effects of temperature on chemical compositions of TTES No. 12 tea shoot (one bud
and two leaves)

Ai-:i?nggature(ocgoot Total free amino acid  Total polyphenols Caffeine
(day/night) temp. (mg/g D.W.) (% D.W.) (% D.W.)
33/27 30 13.88 20.72 3.87

25 22.64 17.02 3.78
20 18.28 18.37 3.78
15 17.07 20.58 3.92
28/22 30 20.85 18.46 3.34
25 15.69 19.50 4.12
20 17.57 19.02 4.01
15 20.39 24.03 4.07
23/17 30 28.58 19.85 3.28
25 16.97 20.62 3.78
20 16.34 20.30 3.85
15 16.55 20.99 3.92
18/12 30 26.68 21.06 3.53
25 20.10 19.64 3.31
20 20.32 20.99 3.94
15 17.66 19.95 3.92
B
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Effect of Temperature on Yield and Quality of Plucked
New Shoot for Tea(Camellia sinensis (L.) O. Kuntze)

Shu-Mei Lee®  lou-Zen Chen?

Summary

This study aims to understand how temperature affects on yield, quality and chemical composition of
plucked new shoot for tea. The results show that temperature significantly affects growth and development,
the mineral nutrients content in tea buds, and the production of tea saplings. Also, the results show that the
growing features are different among breeds, i.e. different adaptation upon changing the temperature. The
responses were significantly different with temperature, and the optimum growth temperature for the two
cultivars, TTES No. 12 and Chin-Shin Oolong were also different. The better root temperature for bush
growth was close to the air temperature. ‘TTES No. 12° and ‘Chin-Shin Oolong’ have more new shoots
cultivar at 33/27°C+ 30°C (air temperature + root temperature) and 23/17°C + 20°C, respectively. As far as
the production of tea sapling is concerned, TTES No. 12 has higher production rate at 28/22°C+ 257,
whereas it was 23/17°C+ 20°C for ‘Chin-Shin Oolong’. As for leaves bud characters, the best temperature
condition of “‘TTES No. 12° was at 23/17°C+ 20°C, and 23/17°C+ 15°C for ‘Chin-Shin Oolong’. The lower
air temperature (23/17, 18/12°C) and slightly higher root temperature can significantly promote the
nitrogen content of buds and leaves (one bud and two leaves). The total free amino acid content of both
breeds is higher at 33/27°C+25°C and 28/22+, 23/17+, and 18/12°C+ 30°C, respectively. The tendency
shows opposite effect in the total free amino acid content, the caffeine, and the total polyphenols in the
buds.

Key words: Tea, Temperature, Yield, Quality, Nutrient element, Chemical composition

1. Assistant Agronomist, Tea Research and Extension Station, Taoyuon, Taiwan, R.O.C.
2. Associate Professor, Department of Horticulture, National Taiwan University, Taipei, R.0.C
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A H OV ERET SR F A 55 (Camellia sinensis (L.) O. Kuntze ) 37 S22
TR - 0k R E R A AR AP RIEFS T2 2% - 75 1991 & 2002 AR EFH)
REREEFRELEMNERE ZRIE - R EREPERT - (2RI EEE RN &
WHEE R E PSR - MR IUEE > 53Rk (A) FERRERNERE - (B) gk
HOREREE « (C) MEHERMEERE - (D) SEE N ENE (CK) -

{ERMhm RREIERF 2 R E EIRBHANE R - (CEREEREES —RELE
BEFBEE > UHLEREYERRE - HLELNNESS LG REHERE 2 KIE - &
HES 17 sEREGEEGRNT R > B4 5 9% - H0SFERKIER R 855 - #H
T T B AR o] S B IR R s LIRRE - (KRR L
BORRE o IR EL & DIENMEEH - R - B RS - B HRE
A~ SR LA 2R R R A R R E R (RS M T » SMERER I+
BEREFRZREE(L - REEUNINRA SR EREZ G E T R s -

RASET : Z5H) « B5 5 - fgil

it

Al

el 3 ) e R PREVIR RS K A e EEGE YR AT R S Bk 5 TRARRE - T2 Bk A MRy
AZE o KA HZ ARV EE R > BER IR REIERAERAVSE T  EHERR KR e YRR E
SRR IR e R s IR UEIRRE R IIFATEL (2R > 1985 ¢ MRESE - 1987) - RZR UEHEAL
[EEEEREERR K EF TR =ML EXRREFOKE - 18 1945-1994 SR T4 > #2F K EH
HEHERLT BN 46 (8 4 (T8I T - 2RIFRAMR 64% (15> 1996) - RRHREEF - HEXE
“HEYEREE B e BRI E D HIEE A TR  HEERETRE  BER
R ENMSE - T B eEREARE « LFHVKIRE - AN ERVERCE RS - AT ER
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BAORNFBRERNARE  BECREENHRZTE - TFEARRNEIRREEE - REREHENI 1t

1 FEBENE BETS AR AT BICHERE - 08 G305 -
ORI S AR R4 - 1901 - 1996 % 1998 ETCHHRFERA

B EREE - RE—R SRR - BB (1994) 7t 80 2 82 & eA 25 i T ZHRE AR A
KEBHREFL > DREFRENTERS > GERE - SERR  FRZERETRMEE - AEER
MR ERACREA RiM#AERE  SINRERZ AR DB IR KR D& E - BRI RHMEZASRIE
RIGRIERFENRAN L — » NI EAVSE SR B - TROKIE - BiE - BRE
KES 2RO E A E VIR A > EREA R R E R R R 2 R E 28R E
(HfS - 1983+ 55 kit + 1993 5 B » 1998 ~ 2001) - R FHEZERMINE Je L RFILVEE T - B
FH PRS- THEM A IMEE 1 BliAR 2O R ZE AL - R A SR E RGNSt - BR1E
Rl EASIEZ Ay Ry L8R TSk » Aoy RS » &2t ERieEibst (T REz » 1978 5 B
45 > 1994 1 EAREE > 1995) - REREGH - BREMRMS T2 PRENEEERAZ IR > FrLAER
R EGE FEAIGE > (K ERREER(K - PR RSB ARED 85 - R B AR
RS - MRS AP RAE ST - LA S ERICRET B HT AR = 2 N FER I - 5 LUER|E
AITAPG ZBOR - 2 EREK -

M7 E

— ~ 1996 FEFRE mEHEEHE
AFERFY 1995 £ 1997 FAETEIRREZ REREL RGNS (RGBT MEHS
#th > dbgE 227 547~ HEE 1217 077~ i 175m) A Sl EDET TR anfl 5 3 R - s
BfEEZR—IRE TR B 1996 £ 2 SR ISR RIS REEFR(K > DIEVGAERE AR
T EA R ~ B OHE - &% FOKIT  BOSHE ~ Kl BdE - WFEEF - G5t 24 (#a
- DR ERFEER B ERFERE R WA R ER R N E T H P a)
ZRM - PR ~ R HE - BRI AR E - MAEEHFEREREA T 2R -

= ARSI R E R BN T A
PRSP B A R B S AR T DA N ST E LA - () R iR E ZEEE - REE
S48 = HNERESR PRI F A B PSR - WacHRs « Bl ~ FEEteR ~ fpR - (Z) fHE
FEBERCREZ LKy - HREE - ARE R pHE - (=) THEREETIHEREEETT
e (M) SREEEEE (1991-2002) REHAEY - (1) FFREIEREFZREER I -

[1]

» SRt TR R AR 2 [ R i
AGERIY 1998 £ 2000 FAE TR REZ R ERRN RISa RS T FEZ &7 12 9%
BT TEERTE » BRHL YA By AREREGE R R - ST I BeE Rk - Rkt FH &2 4 2 B 40000
N BERE 3-5 57 o BRI - R R T B P HERE 20 2
gy ERERE IR G o EAGSRIE BN S — SRR BT R B 2 I 45 T B K oy DU A
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2F > BAZFIR R (IR o 55 SRR R B A R LR - COBBVEREGEE - Aol
MR - FHOEREE - S2BHKE 50 mm o D.UEBE A ER BHEE (CK) - SER
BRI e EmEsEt MR - =5 - /)& 40 PR - SUBRIHREER AR T 10 &2 20 cm

BUHPEE - FREE S R AR - SRR - RO EEE - ORI S
RES » ARG RESETONT ST RAME (10%) ~ 5% (10%) ~ Kf (20%) ~ %k
(30%) - & (30%) -

AR ELRT o

- EFRRELEEEEEZRILE

1996 452 7 [N & K frR HBOE BRRETR D 282, » S Mo i sy 1995 K 1997
E(HER - 1999) o HEBIRFEHRERIIERE R Y RERFELEEAHBNER - RIILRNEZR
FHIREAEGEEEHEFRUIFRER I RIE - R EHEFAESENEENGE 14
17 5% ~ K FKK-22 Bigrs - 5% 10 5% ~ H LG - RBRKEILEERK - a3 5 95Nz
FIERHASFRIR - DIECIAEE A HERIL - IFR RS EET AR - 1995 FLlaxk 7.8
17 9f B ER RS 0 67 10 SERH LSRR E (K - 1997 F£LlA%5 111517 - 18
FHERESNER > FLERERE (K - HEEREREIERFER S E 2 mEaHEes 17
PR EW > ERH OSREER BARE - HREREIERRE B2 RILRGERET - RREHE
JREZ ARG 1~ 4~ 17 5% - FHE K FKK-22 5 &% 78910~ 11 - 18 5% K /AK(LRITA
BHERGE =~ %4 (FR—) o HHILBURREESAEE BT A » /NELET RERUERERRI
SAE IR B E 2 AREE o &7 E Bt al > SRR DA ZS 17 SRR M B A8 7 a5 5 9% -
LSRR R KA R RE JI825T -
- BRUFERF 7 BB LoriT

7€ 1991 & 2002 FFHE R H R B EFRAEEY - IR HEHEFE 2 F7 F 1991 ~ 1992 -
1996 ~ 1998 7 2002 4 » &Etds4: 5 K - JERE 2 A RIFFE 1993 ~ 1994 ~ 1995 ~ 1997 ~ 1999 -
2000 fz 2001 4 - BN ESAIEFEHE - i HEBETREE - HibALSEEs 2REIER
FZRERFELER  (EAREZEHZ2% - ARRESEFUIERE Y RRA T 86T
Folt ~ e ROR - BEFOR - BEMFRE - REH R - 2ESEHMGEERAHIRZE
TR 2 R bR 2 SR - HE RIS R - B2 RN EAERCD - &5 1-39 mm ; tb
JEAFEIT{E ) 55.9-276.3 mm - [LL 1991 SR SRV » £H5 1 mm o H R LRSS
B0 41.8-50.4 hrs o [EIEF 24 L B s FOR A ISR = 22, > 2 30.5-338 C (5%
=) o HIERFRZ 57 Az REEMLEUR - B H Z RERRELFHE 100 mm DLE - FEFRoR
ER 7 AfhER a2 g HIRESHECEY » WA RN TRZRSSEE (=) - HRE
TN RIRFE R SRR A2 22 DIB EERG IR iR - SRR K B
TR A - RRIU AT AR ER AR 2 2 3 AJfErR =R TR IABIRK 2 #2 BiERErRE F 20-40
mm > LRSS {EK 100-200 mm o (R HE AR 2R - B 4 BRIGMEDEEERIET &
3 > PLERERZRIAIA 20-30 K ERHE N AZ RN E - EFRE IS » SEN K ERAR]
T ST R ERIEETEARTE EE R E > DIRRRZ RIS 2 R E 2 E » R RE 2
ZRHARZT)  ERERERREE - BRTTE R ELIR S ERRE R EER 0 B
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[FJAF R B S A AR - 2002 SE S E RS - fy 20 K - 1992 FER2E 45 K - HEFEERIZK
L 30 REy—HARE - Xlﬁﬁiﬁaﬁ%@%%@ﬂ%ZE% A T AR se R 2K UM B R R
LA - AR R E 2 82T &%EE?EBEK_L&EZE%% °

T« BRUGERF AR i B 2 REEER

Table 1. Tea shoot yield of different cultivar at the drought and nondrought season

FH ERECOEGEL IEREZFE
=P e Drought Yield increase or

Leaf cultivar season decrease Nondrought season

shape 1996 1996/1995 1996/1997 1995 1997
(g/plant) - (%) - - (g/plant) -----

KEEFH EF 15 TTES No.1 264 +28 +22 206 216

Large a5 25k TTES No.2 108 -3 -36 111 167

type ek 35k TTES No.3 101 -25 -26 136 138

G54 5 TTES No.4 179 +24 +2 144 175

BF T 5 TTES No.7 91 -67 -39 278 225

G5 8 5k TTES No.8 151 -45 -28 274 209

S5 958 TTES No.9 98 -44 -58 175 232

5% 1058 TTES No.10 43 -35 -70 65 141

5% 1198 TTES No.11 136 -38 -48 219 258

5% 18598 TTES No.18 103 -29 -62 144 267

Fkk-22 FKK-22 210 +46 -5 144 221

Eig Shiang Yuan 313 +5 +52 298 206

/NEEFE 52869 TTES No.6 101 11 -40 114 170

Small /—*j/%? 1258  TTES No.12 149 -32 -35 219 228

type B451345% TTES No.13 129 -25 -3 173 134

5% 1458 TTES No.14 128 -7 -42 138 220

&2815%% TTES No.15 149 +46 -42 102 254

751658 TTES No.16 180 -28 -23 249 234

&% 1758 TTES No.17 360 +23 +4 293 347

= Wu Yi 84 -29 31 117 121

#dt Yabukita 80 -39 -39 131 132

HIOH C.H. Gan Tzy 111 -21 -36 141 174

UEESESS Shy Jih Chuen 99 -29 -34 139 150

=HLERE C. H. Oolong 69 -29 -35 97 106

FHLRTT C. H. Dapan 128 -38 -10 207 143

ZKALL Shoei Shian 95 -45 -43 172 168

C:Chin M : Hsin - 1996 4. £33 FLBRIR FAEAE RIS » DIEUS AR T (kL -
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£ PRI E R ERREH

Table 2. Climatic changes of drought season at Juisai tea district in the different year

Hz AR Fomt AiERE R H IR
F Duration of Air temperature Rainfall Sunshine hours
Year drought Mean Maximum  Minimum  accumulation accumulation

----- (C) == (mm) (hr)

1991 6/11-7/10 28.6 (+1.90) 33.8 24.3 1 (-1179) 160.0 (+44.0)
1992 7/1-8/10 27.2 (+0.10) 32.7 22.9 39 (-276.3) 281.0 (+43.0)
1996 6/21-7/20 26.6 (-0.60) 325 21.7 23 (-175.2) 2413 (+41.8)
1998 7/1-7/31 27.6 (+0.23) 33.6 22.8 9.7 (-209.8) 250.0 (+42.7)
2002 4/21-5/10 24.8 (+2.05) 30.5 20.9 6.4 ( -55.9) 117.1 (+50.4)

() BEFEELLE
RZ - REFEHEEEIERFRS R

Table 3. Climatic changes of nondrought season at Juisai tea district in the different year

) R A&
FIH Maximum air temperature Rainfall accumulation
Year/Month 5 6 7 5 6 7
----- (C) - - (mm) -----

1993 28.4 31.0 33.6 214.5 125.5 112.0
1994 28.7 31.7 33.9 230.0 1315 617.5
1995 27.3 311 31.6 150.5 338.0 459.0
1997 28.6 29.2 31.6 169.0 251.5 126.0
1999 27.3 31.7 32.8 191.0 575.5 298.0
2000 27.8 315 31.6 93.7 108.2 315.2
2001 27.7 31.2 32.1 342.8 30.9 453.6

R~ REFERER SR ERAEA 2-3 AIRRER
Table 4. Climatic changes of the 20-30 days before drought season occurred at Juisai tea district in the
different year

AR et RIEME FrEH IR
i Duration Air temperature Rainfall Sunshine hours
Year Mean Maximum  Minimum  accumulation accumulation
----- (C) - (mm) Chr)
1991 5/11-6/10  26.2 (+2.03) 32.1 22.3 40.4 (-164) 241.0 (+143)
1992 6/1-6/20 24.9 (-0.40) 30.1 21.6 132.5(-94.6) 81.0 (+20)
1996 6/1-6/20 27.0 (+2.10) 32.6 22.5 23.0 (-116) 161.4 (+45.9)

1998 6/11-6/30 26.4 (+0.05) 321 22.3 28.1 (-91.9) 1455 (+39.6)
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2002 3/21-4/20  22.3 (+1.97) 27.6 186  40.7 (-263) 109.4 (+27.8)
1996 F5RCR K B FE H RIS R AL LLi Ry /s A R 2 Bk

= KRRV ERTEE

1998 LSRR E TR S EREERET > ARLEZERAPHEIER - L
SHE ~ REGHERUFEFZERE 0% L SERERELEESE 90% 67 1295
B 13 9P EARIT IRy 37 & 20% ¢ #VH2 F R0 51% - hHFERE NS > F—mn
A EREZ ERIER TR AR N A B Z BTG - HEZEREMP - 1IN T A5
FRAER RSB (R - SERETRHCRE IS R - S 2Ry 2
Z o RMEFZH L SRER S R AE 75 Ry 66 K 90 cm 5 ELEEFFIRIE 2 99 K 103 em Z A Fy/ s
FHHME R I NABOR D R IR - T REFZEIH IS ISR - mIREt RIS R E R
BUHERNE - 196 L EEHE 2 FREFBHRAALE PR F£ IR E 20 kglem? [
b RIESEKETHIFR 8.7 F 14.8% (R - HFEFREME ZRRELGHA - BXNAHTA
ETH NS EHARE - ZHEERESA 37.8 mm o [#HE 10 K > PR K B H IR
BogEit 1997 £ (R= 1) -

R~ 1998 FILHEMIHFORE £ 5 LHPEN T HE
Tableb. Investigation of drought and its effect factor at Juisui tea district of Hualien Hsien in 1998

fifm fbhE R 8K ARE T8 wZEXR
hfE Soil water  Organic matter lizlinE  Teatree
Tree  Tree Soil content Soil pH Damage
Cultivar height canopy hardness A B A B A B ratio
(cm) (kg/icm?) (%) (%) (%)
S 12 5F 99 99 18.9 109 139 233 1.81 416 4.15 37
TTES No.12
S5 13 5k 63 95 19.3 81 151 1.71 1.14 412 424 20
TTES No.13
HOSHE 66 90 225 85 155 1.98 123 439 437 66
Chin Hsin Oolong
RESHE 61 87 18.1 83 162 190 117 422 430 62
Dah Yeh Oolong
I ESESS 71 104 24.3 77 131 1.88 138 426 4.19 70
Shy Jih Chuen
iy 72 95 20.6 87 148 1.96 135 423 4.25 51
Mean

REEY B3¢ 12 9% gUfghietels © 124 - 98.7 cm 5 BURLHI{REHE - 135 ~ 131.7 cm
FLSHE BN ETER - 98.6 ~ 80.7cm ; EIFZATIRME ¢ 103 - 95.8 cm
A : Surface soil (0-20cm) B : Subsoil (20-40cm)

HPA EEEREUT - KEDREBRZ T#F - TR EE S DBCEIIR A AT TR & - iR&R%
EhRt > BB NS > HIRM > ZEEER S BIRKSEZ > IRER UK
o SRR - BIEE ) > AERCRRY > RFBPARE - BES (1994) HES
FHRAEBPIEHZERERMEBARAE RS RZES REEHEAS RIUER HEREFP
BEES BYEMEGIREIR AL R - M ATREME AN FRE 11KES -
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HESE (1991-2002) ERFEEACE P EHEGEREDT  (CERIRE R BB EREHZER
B GRGEEE R 2 EREG (FN) - EEERIER R R R 282 H A /KR BHaa 7 R -
B RIAHUKERE KRR - FEVENE MBS 2 E R 8 LHTFRER R
REN PR D HEEOIGE - Bl F ISR S A S B - S35 Y R B
ERIETEFERNER  PINRERS 2 BTS2 R 2EE  RERIEAEEEItRR
B Wik RiZE -

FERERFIZEPNERKET 6 HPHET H MJHE - ZELELE OSRER R
B> HZEBIRBREERL  BEREERARIE () - RERS - B IRR AER R
o R N EMZE S - R PR LR B o B REaE o R RMEIRRE A R
HRARLENS > BRI AEIE - BRNFE DD AR SE s R A B 0 R BRAE 5L - 45k
ERPR A B AR M BRIV AE » RIS REYRE -

7 ~ 1991 % 2002 R FIHIEE R E R L
Tabble 6. Investigation of drought damage at southeastern tea districts from 1991 to 2002

2 AR K ZREf S ZER 72 BN E
Time of Tea
drought district Season and cultivar Damage ratio Production and Recover
1991 Lk F 12 WER JBLEE FRZF AR BT
6/11-7/31 Hift HLSHE Refti 40% RERFIHE
ARESHE
1992 Lk F2WER JBLEE FRORZF AR IE T
7/1-8/10 Hitd HLRHEE FESEA 18% REFRFIH S
RIESHE Refti 46% IREN
711-7/20 =5 2 WER St E:3P
JEEET BHLREE Feftiz 10% RERFIHE
1996 Lk %2 WER EE RSP IR &
6/21-7/20 Hiftd HLSHE gt 50% RERFIHE
BRSO3 #R
6/21-7/20 = B2 HELR R Al
JEEE? HLSHE Rt 20% REFRFHHZE
1998 L %2 WER JBLEE FRCF A IR
7/1-7/31 it HLEHE hiFE2E 40% KRB
Bk 12 57 (IRZS
RIESHEE
2002 L B B EE KRB
4/21-5/10 it HLEHE Rt 20% Tl ®
HoAth e 8% [FRES

Gre Ll bAril - SESEFRRR 7 RE L2 IREINZER R KRR BN E U 8N
TZ— WNIEREVRERG TR - R - SR - B O EHRER - &
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BYEHEAL - BEMTARIC R EFTH BN RIS SRS P EEE T BREEFFZRE
(b > WIS N A 534 A R E R & R R N S A il - LA E 2 G 215
fstER (et _ERCEE B 2 BRAIPAE -

» FRER R TR N T

R T AR TR GE M AR [ R e I ERIR N eV 2 N &= T
10 5 20 cm 2 H3RE ~ 0-50 cm 2 H /Koo ) R -390 > SERAS SREEUR > HH 1998 N H
B (B -IELF) B E R 2 2T 10 cm +8K B SIS LSRN » ARG > M
&2 HEKr RN EAREIAMAS » CEEBEEERES - H2E R RHE > EEER 4
FRERAY K ST5R T « #iFR T 20 cm 2 HIF0K R RIE SRR 2R EEBEE 2 15K
535E 7% 116 cbar » BZE K faE I Fy 60 cbar - EEE A £y 16 char ([&—) o HHILEURASEIE D
PR RE R m I TR BKE - IS H B ERERE 5 205 B - RN R E B
EHAERE » SR HEL/KE 50 mm > FHHEFE T 20 om 2 KSR I EIE S SRIEE S S ETE LK
FERE % 2 T IK ORI EE G S A & s - PR DB A - FH 1999 4E 6 Hff 2 10-50 cm
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Table 7. Effect of tea tree row rice husk mulching and incorporation on the soil hardness and weed amount

FaAe] SR e
Treatment Soil hardness Weed amount
(kglcm?) (kg/plot)

A 6.44 5.43 0
B 2.69 2.39 0.31
C 10.0 2.33 3.49

D (CK) 16.9 7.90 2.10

A TEREANERE B AR AT

C: BEPEMmEEERE D MEENERE (i)

A : Rice husk mulching and no irrigation
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B : Rice husk incorporation and no irrigation
C : Weekly irrigation and no mulching
D : No mulching and no irrigation (CK)
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Fig. 1. Variation of soil water tension under different treatment from tea burst to plucking period and shoot

W

prunning to burst date
<> * Rice husk mulching and no irrigation
[ ] : Rice husk incorporation and no irrigation
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X Weekly irrigation and no mulching
/\ * No mulching and no irrigation (CK)
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Fig. 2. Variation of soil water tension under different treatment from 10 to 50 cm of soil depth in 1999.
The experiment treatment is same as figure 1.
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Fig. 3. Change of soil water content under different treatment in the different soil depth

¢ Rice husk mulching and no irrigation

: Rice husk incorporation and no irrigation
: Weekly irrigation and no mulching

: No mulching and no irrigation (CK)
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JUL. 3, 2000
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Fig. 4. Changes of soil penetration in the different soil depth under different treatment.
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The experiment treatments are same as figure 1.
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Fig. 5. Variation of monthly soil temperature under different treatment.
The experiment treatments are same as figure 1.
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Fig. 6. Variation of daily soil temperature under different treatment

The experiment treatments are same as figure 1.
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T~ FREN; PR E R R RO E R
A EIFREREN R R e R E E - O R E R KE R
ErEBIT ot SEREUN N REE > A EEE  FEESR  FESKENIFFEE £
BRI MR E 725 - 1998 Jz 1999 FE7 FEFRZE ~ ZRIEG/KE Kk 2000 £ 7 B oF 2 R B EF B e
B B P R B E 22 R - 1998 K¢ 1999 4F 7 SR SyK B AL i B R AR P ] A B B
TR SR (=) - REBLR B 2 SR BURA R R 2 R EKEHAMEE -

®/\ O REEFREER R EEZ SOFE T (FE)

Table 8. Combined analysis of variance (F -value) for shoot characteristics and yield of tea tree

T 55N BHHE BHH¥HE BHFRE  FESKE HEEE EE
Source of fresh eight dry weight of  Shoot water Shoot
Year variance Df  0of 100 buds 100 buds content density Yield
1998 Block (B) 2 9.77** 8.43** 0.83 5.98** 4.15*
Season (S) 6 30.15** 14.85** 23.49** 49.72**  126.02**
B*S 12 0.55 0.33 0.81 1.92 0.92
Treatment (T) 2 2.88 4.14* 5.91** 0.47 3.15
S*T 12 1.66 1.13 2.45* 1.07 1.26
1999 Block (B) 2 13.94** 12.41%* 0.37 3.60* 7.14%*
Season (S) 6 08.42** 08.42** 137.34** 39.74**  120.87**
B*S 12 0.71 0.50 0.94 0.29 0.78
Treatment (T) 3 2.80 6.13** 9.13** 0.06 1.31
S*T 18 1.85 1.31 5.29** 1.13 0.97
2000 Block (B) 2 3.05 2.19 1.13 3.07 4.59*
Season (S) 6 23.51** 19.14** 22.97** 69.10** 89.66**
B*S 12 1.05 0.74 1.30 0.42 0.28
Treatment (T) 3 2.62 0.67 2.57 4.28* 9.96**
S*T 18 1.19 1.66 2.58 1.47 1.04

*, ** : Significant at the 0.05, 0.01 probability levels, respectively.

HRED; R B 2 G550 © 1998 £ 7 [ oF M B ElE  E 2RI B N F S S KE AR R
AR - BREREE (HIR) ZFEa/KEERES 2B - i e Bl E o
FEERNER RS - DS ARSIV EY - D E NP EER - 1999 5 T5F
EoKEROFCEARERABEEZRIN  OHHE  HFEE P EEERERE ZR
B ATE HERRE A E ARSI F EER - MRS 2 [ P B B R S T
& - 2000 £ 2 FEFMEE ~ SFEESUKE ~ BB EEREMEER - o EM E OF
B B AT E S i R 2 RS - BRI 1 S B R B R SR B BRI - LA
B 1999 FEZBEMHE (FIL) - H=FEZFEEERE - DUE M E S R E AR
& - ZFEEEKEAILUENE MR E RS - H A e B i S E A R R 23R F 2
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Table 9. Effect of tea tree row rice husk mulching and incorporation on the shoot characteristics and yield of

teatree
G [ P HIFfFE W HARE  FESKE HAZF S EE
fresh weight  dry weight ~ Shoot water
Year Treatment of 100 buds of 100 buds content Shoot density Yield
(9) (g9) (% ) (bud/ni) (g/plant)
1998 A g1ab 18.58 77.00 811 2442b
B 84 18.72 77.52 8332 2532
D(CK) 80P 17.8b 77.72 8222 238b
1999 A 832 18.72 77.3¢ 9782 2432
B 832 18.62 77.50C 9782 2412
C 793 17.4b 78.12 9672 2328
D(CK) 84 18.64 77.70 9782 2382
2000 A 752 16.92 77.58 11562 2110
B 742b 16.82 77.28b 11678 2302
C 710 16.42 76.80 1122b 197¢
D(CK) 710 16.22 77.080 11672 2070C

Values followed by the same letter in each column are not significantly at « =0.05 by LSD.
The experiment treatment is same as table 8.

HAA EI R PR R R HAE A TR T - (£ 1999 FEZpA0% ~ A ~ 2000 4
ZH— TR e 2001 MR Z FEE B ABE ARSI  HAFETCR A R =
5o HIFNRRE IR A R 2% - i K Te e (R - RIERIR T HEE sy
RER - BERI S - DUE R MG A R & st e 2 e B N EGE & - R EMEZ
2 - BT (1983 ~ 1984) fEHGAHAERR - BEHEA LT - FEtkE R E RN - 1%
Gt > AR ER Y - TSR - MRBEEEIIRZ RS TEIR M - At 453
RN E S H AL SRR ARSI ER -

VR P 2 AP EAE 1998 £ 2 BAESK ~ B WESK ~ RO R AR 0 1999 FE 2~ T
REF ~ BE—TRKE > 2000 FZRHFHR ~ F— ZRPOREBEER - BEACEIMRREE
HEFEARENEE  HXREER - DUEE (K AEZRETE RIS LSS - AEEH
AR R —BEAVEE - BR 1998 2B ~ FH— - ZREF ~ 1999 F XX
R ~ 2000 2 FEI - B RER B KPR Z i H T ERE 2RI HAnFaigRER
R EHEERAR (FBt— T2 -

BORME 2BV AR - EIE B R 2 BORAE R TR YRR (ERRE M &
ZBCRE AR B A - MR B E AR R A AL A Sy s (Rt o

H
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Tt SRR BE R B L&
Table 10. Climatic change data of experimental period from 1998 to 2001 at Lungteng, Luyeh

F H A R PRI AR W PR H &
Year Date Tea Mean air Rainfall Rain fall
season temperature accumulation days
AlH (Cc) (mm) (day)
1998 4/26 BHE Early spring 20.7 78.0 14
4/22 HER Spring 23.8 198.5 19
6/4 BH1 Summer 1 27.3 167.5 24
8/7 HX2 Summer 2 29.4 279.0 13
9/29 A1 Autumn 1 27.8 364.0 21
11/16 &S Winter 24.3 1479.5 20
1999 1/3 i[5S Late winter 20.0 141.5 15
3/17 BHE Early spring 20.6 49.5 15
5/5 B Spring 24.0 198.0 19
6/21 BH1 Summer 1 25.3 327.0 19
8/3 HX2 Summer 2 27.9 93.5 13
9/17 1 Autumn 1 27.0 740.5 22
11/3 84S Winter 25.1 371.0 21
2000 2/11 BE Early spring 19.7 90.5 18
4/8 F=3 S Spring 20.4 74.0 18
5/25 BH1 Summer 1 24.2 92.0 21
7/14 HX2 Summer 2 27.5 494.0 16
9/1 PEE 1 Autumn 1 28.3 489.0 18
10/19 PkEE 2 Autumn 2 26.8 203.5 17
12/4 &N Winter 25.9 655.0 15
2001 2/2 j5ESS Late winter 21.4 54.5 14

Tot— ~ NEREERE R A R 2 e 5 B A F LR
Table 11. Effect of different treatment on the tea shoot density and fresh weight of 100 buds in the different

tea season
o P = EEER EEEs =
Tea season Shoot density fresh weight of 100 buds
Year A B C DK A B C  D(CK)
(bud/m?) (9)
1998 FH.#&  Espr 8742 8302 — 9002 gedb  g7a _ 80b
H#E Spr 6740 722b — 7448 943b 1042 — 90P
%1 Suml 7262 6972 — 6140 810 902 — 8620

H52 Sum2 6920 7413b 7892 gg7ab 708 75a g2a 728
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FkZ1 Autl 11518 11448 12868 11678 782 73@  57b 742
23 Win 814 8374 gl4a 7868 g7a  g4a  71b goa
tEF-— (continued)
1999 B4 Lwin 7748 gg1a 7818 8702 7228 712 702 g7
EH#  Espr 8442 9088 7112 8goa 7@ 752 752 742
HEIE Spr 11032 10598 10032 10032 842 918 QA g7a
H71 Suml  826@b gooab  741b  g74a 1002 gob 1030 101P
HZ2 Sum2 7792 8442 g41a 7742 g18b  gga  ggb  goab
FkZE1 Autl 10782 11678 11568 11448 6edb 728 gob  ggab
<3 Win 10582 100438 10042 10352 928 858  ggA gga
2000 H#E  Espr 11278 11170 12072 11358b  g1ab  pgab  5gb 652
EIE Spr 11312 11698 11532 11898 87&  87@  goa 792
BE71 Suml 11088 11182 oggb 1099ab gga  gga 73 8ga
BFx2 Sum2 103738 10488 10718 1047 718 718 73 692
FkZE1 Autl 10608 10832 10738 10518 722 egab  7pab  g5b
FhZE2 Aut2 12582 12202 11690 12688 Gea0  p5a  5gb 648
£33 Win 14228 13788 13158 14562 632 632 632 62
2001 BpAZE Lwin 11018 115128 10798 10882 772 778 772 g7

Values followed by the same letter in each column are not significantly at « =0.05 by LSD.
The experiment treatment is same as table 8.

T+ AR R E R E B

Pt lae

Table 12. Effect of different treatment on the tea shoot yield and quality in the different tea season

i FKE FEE ' E
Tea season Yield Quality
Year A B C DCK A B C  D(CK)
(g/plant) (Score)
1998 H& Espr 1588 178 — 17382 648 69.0 — 66.8
B Spr 2278 2542 — 2378 698 74.0 — 75.3
HZ1  Suml 2268 2432 — 2062 723 74.5 790 750
HZ2  Sum2 2332 23728 2432 2402 68.0 73.5 790 750
k1 Autl 3158 33838 3232 3228 80.0 76.5 80.3 803
S Win 3678 3582 2830 3438 745 65.3 735 745
1999 MpAZE  Lwin 1832 16080 1450 1430 715 68.5 710 695
R Espr 1772 1638 140D 1802 693 70.0 645  70.0
B Spr 2478 2572 2432 2578 705 67.8 68.0  70.5.0
HZ1 Suml 2938 20128 2732 2818 655 62.0 69.3  68.0
EZ2  Sum2 243@ 25728 25328 2278 718 75.0 770 750
k1 Autl 3032 3108 2978 3002  75.8 68.5 655 725
IE Win 2804 2574 2632 2632 — — — —
2000 F& Espr 1578 15028 1578 15328 710 74.0 748 740
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HE Spr 2534 2608 2508 2502 68.3 70.0 745 66.3
B41 Suml 2034 2034 1532 1934 75.5 74.0 67.0 735
&1 (continued )

EZ2  Sum2 2072 2308 2178 2172 74.5 72.3 68.5 70.3

1 Autl 2600 30328 2600 2530 710 63.0 715 675
2 Aut2 2308 2578 20738 2332 64.3 66.5 730  69.0
e S Win 2132 2472 2002 2172  68.0 67.5 685  70.0

2001 BEA%E Lwin 1108 11338 933 gob 670 66.5 69.0 695

Values followed by the same letter in each column are not significantly at « =0.05 by LSD.
The experiment treatment is same as table 8.
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Effect of the Drought on the Yield and Prevention
Measures of Tea Tree in Hualien and Taitung Area

Hun-Yuan Chengl

Summary

This study was to investigate the effect of drought damage on the shoot yield of different cultivars,

production, manufacture, drought effect factor, climatic change, prevention measures of the tea tree
( Camellia sinensis (L.) O. Kuntze) from 1991 to 2002 in southeastern tea districts of Taiwan. The
experimental field prevention measures treatment include (A) rice husk mulching and no irrigation, (B)
rice husk incorporation and no irrigation, (C)weekly irrigation and no mulching, and ( D ) no mulching and
no irrigation (CK) .

The Chin-Hsin Oolong was more severely affected due to drought in second summer tea season at
Juisui tea district of Hualien Hsien. The climatic change of drought and no drought season was more
obvious. The TTES No.17 and Shiang Yuan were higher drought tolerant. Conversely, the TTES No.5,
Chin-Hsin Oolong and Shoei Shian were relatively lower drought tolerant. The rice husk mulching or
incorporation of tea tree row could improve the soil environment constrain factor of drought damage,
including soil hardness, water conservation, and decrease of soil temperature. Therefore, The prevention
measures of drought damage were needed to the best culture and management of tea garden. For example:
deep tillage, soil surface mulching of tea tree row, shading of tea tree canopy, less use of herbicide,
reasonable application of chemical and organic fertilizer, summer shoot retention, and other prevention
measures include attentive climatic changes of drought season, reinforce irrigation equipments, plant
tolerant cultivars in tea field easier suffering from drought damage.

Key words: Tea tree, Drought, Rice husk

1. Associate Agronomist, Taitung Branch, Tea Research and Extension Station, ROC.
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F— ~ AERRZSEEEDYREE (Bt
Table 1. Comparison on the ratio of repeated cut tea shoots for
different mechanical plucking method (%)

EE| #
P S 5
1 I I v
HoEME 1.8 11 11 2.1 1.525 + 0.506"
EING Y 2.7 2.5 2.9 3.325 + 1.261°

(Z) FRERAFREE:

PEERESEAETTHY - BIRR R SR EVE IR A B L8 - IR (RS 2 B T A el
NE - BB A BRI ASEF LR T S0 EAERE R L > B Gk T
RSB RIE IR 2005 - ol o BIEA R BT IR B 2 R T A Efe R e =R 2 B
8 DUEUETTHR B B B PRI & R s8R el MR U 2 Rk B Ht
B =R RZARTZ AR R E KIS E - ELEAR/RERERE ZRAE > R - 3
BREEREUT - WUBRIREE ARG RAER L - RS ESEER > MWEELE R
B N ZRE AR BT ERERAEAE 2% 0 N 22K -

xR REERERAELER ()

Table 2. Loss of plucked tea shoots for different mechanical
plucking to and fro (%) .

e M - (=] =
BB ER 0.625 + 0.189° 1.325 £ 0.741°
LN 0.525 £ 0.189° 1525 + 0.457°

=~ WUBTESERIRE TR E AR -
(—) A PRI E R -
F PRI SRR B R AT A FEIR AL - B RERRFIE IR - 2EFECR
% > FETEHZ A A AR EEE AR Y - 26 FE 2 BOR A IEREERRE
AHEBE_FZHF K X=FEEBOR=FrR > EREEAK - mHEH 4 11380 ARZH
W B AEEREERTE R TR A BE 2R > R RETES 1T

P o

T= REEELE (417x30 AR
Table 3. Comparison on the yield of fresh tea shoots. ( kg/4rowsx30m length )

B ' X kO £ K S 1y
BB 24.82 21.4° 24.0° 23.4°
L ING 23.1°2 24.3° 22.32 23.2°
F 15.7° 17.9° 15.1° 16.2°

(=) e EEtE
SEE BRSO X2 HRARE - S5 FEER 30 o0 crdEHE T
PR ST, - % B Ao 7 B - TR S BRI TR - A%
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ORI - JRFRESST TR 255 5 HACFEENCRIARTR ) - B ATRe B E i
THEARR -

FVU ~ BERH B R (9/900 em?)
Table 4. Comparison on the weight of tea shoots (g /900 cm?)

A= & X D S T 1
SRR 61.5° 65.4° 41.8° 56.2°
L IN 32 59.82 67.1° 38.0° 54.9°
F R 57.4° 65.1° 37.1° 53.2°

(Z) FFamib -

S IR 900 en 2 BARHAE PRI LR FAR T - TR

M R R - ORI AR 2 BRI - ST TR B A 7
WER %+ S RRERAIOA L -

R~ BRI K LFEFHE (2£/900 en )
Table 5.Comparison on the density of tea shoots ( shoots/900 cm %)

A &K Fk ZE £ 5 E 5

BT 109.8° 109.1% 105.6° 108.2°

LI 4 117.12 103.1° 97.0° 105.7°

F 100.3° 102.3° 65.1° 89.2°
(VU ZEEEm TH bR -

BREFRPRIIEE Z TR - FER 2 4 #{TR 30 ARZEENES - DEies -
PR AT TR BIESE - BN R ZEERAFSFR - R Z RS A —
MNTESE - MEEABRIEE AR A -

TN~ BRI R BLTIFELHL
Table 6. Comparison on the yield tea shoots and plucking time.

e e uWER  fREHEAE REE O AEE %iig 2
oo Al B B IEEM BaAE BBy (ﬁﬁ% Bz
(N UNED) (N RN () () “@“ )

ACHERERR) 1 042 042 233 99.0 248a 5500 6,990
B(EE AR 2 020  0.40 22.2 92,5 231a  5.139 6,660
C(ATTFH) 16 157 2512 13956 62.9 157b  3.494 140,000
ik - LEUERER R ABERE A —/ N T B L 300 JTat -
2 NTFRZR TEUG AT 40 JTat -

EIVERHE SR ESE AN RETR - GBIUE RS E AT A - AT RE 30 AR
FEBNE RSN - R BIR BT R Im R E SRR T | ST RER > AIRRe(ESE
R FETT DRURE DB P A R SR AT [ T Rk L B B 2 P PR B A P PR A PR B
=R REER PR ER R A RSB - Meuiaiir it AERAIR 2 BUKCE
MR 2 B 2 AR 2
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(F) FTHALLE :

DAT /N 300 TR » 51—t W22 a8+ 0708 A T8 126 7T » b

8 J SRR AT — A (ER B AT 120 7T+ A TFHRLAE REH - /2S8R T 40

T » RIRFRFIRFAR T4 5 2516 7T + A TFHRAABAS R \REWUBIIRE S - %5

BORIBET: » SRS L MR TR A2 (0 10 67C00 | » DIUER R AE (531 15 47

[EFIEIR SRR 41,360 (25 - 3 2001) » %5 BN » AMHA KA THE
BERTTTRAN » AIEHRK » A BRI A eE SRR AR DABEE 5 -

(%) B EF SRR
PRI R R - B L  BARAURIL AT h S E - v TR AR
o B 2R - XL ERGHEILEIFRT - USRS AR AIREsER
ERASHE I o > B REET > & - BRZFHH R SEEERLRRNERZHEL
HIFAERAE Z HEER BIFREE » EPVCRRIITaERA - 8 R B R
T RS RERRSER AR -

= FEHERSHELE (Hoth)
Table 7. Comparison on the stalk content of made tea (% ) .
R A EXR

H
. * & K £ 2K
B ER 3.0 7.6
L IN 3 5.0 8.6
F B 2.4 4.3

(1) 8O mEEERE
FUEERERRGERT R B I RIEE - FLUA TRt S A K
X =T8T MR/

T\~ B 7 SO E ELEL
Table 8. Comparison on the sensory test of tea quality.
mn &t H
*F m H ik ®BFE K& Fk &F
(10%) (10%) (20%) (60%) (100%)

FBAR WUEMER 8.0 7.5 155 425 73.5
BR AR 8.0 8.0 155 42.5 74.0
EX  F ¥ 8.2 7.8 14.8 41.2 72.0
XA WUIEER 7.0 6.5 14.0 39.5 67.0
ES I YN 24 7.0 6.5 14.0 395 67.0
&K F S 7.0 6.5 14.5 40.0 68.0

e E R SEARERER - M AR TP R 72 5 -
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Study on Using the Rail Mechanical Plucking
Management System in Hand Plucking Tea Area

Teng-Feng Huang Chin-Liou Lee Yeun-Kung Chang'

Summary

In order to introduce the merits of labor saving and high operation accuracy of rail mechanical
operation system to the farmers of hand plucking tea areas, we have compared rail mechanical plucking,
two men mechanical plucking and hand plucking. The ratio of repeated cut tea shoots were 1.5% and 3.0%,
respectively, for rail mechanical plucking and two men mechanical plucking. This proved the high operation
accuracy of rail mechanical plucking. The required plucking time for the same tea field area (4 rows x 30
meters ) , rail mechanical plucking were 0.42 hrs, 0.2 hrs, and 1.57 hrs, respectively, for rail mechanical
plucking with 1 operator, two men mechanical plucking and hand plucking of 16 pluckers. The plucking
cost of 1 kg fresh tea shoots for rail mechanical plucking and two men mechanical were NT$ 1.3, but NT$
40 for hand plucking. The comparison of plucking labor need, plucking time and plucking cost showed that
either way of mechanical plucking was more efficient than hand plucking.

Better fresh tea shoots from rail mechanical plucking may result in better tea quality. Obviously
this rail mechanical plucking method is better than two men mechanical plucking of tea.
Key words: Tea, Field management, Rail mechanical operation system
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E#E 5 Mallada basalis (Walker)
e wREFEKER
Tetranychus kanzawai Kishida
Z R

RRL!

B E

FIFH R TS Rz & SRR (U X ZE I Tetranychus kanzawai Kishida » Wi FERCEBE IS
))& Mallada basalis (Walker) » &[5 = KRFE—K > FE 7 AR 40 & - 80 &£ 5 120 &5
05 PRSI [FIB R ES BIR R BE AR - 45 R B AR S B R I B B A
IR > —RRG A B B k2 - bk R SRR R > B 2 Rt i P 21
HIFRIRUR © FRRER 120 EEISHYEIE - FEEE A T 41.5 (SR INE > &
T—K1% - Y K ONEII 63553 71 s 85.6% 2 93.4% » {EBEWHEE S I EE5E 217 & (&
ON)EE > FISEAERE AT (% o S S DN 6353 51 By 96.6% K2 95.9% o FECAK [H H s Hils
ghERlE IR B > S5 RBURDUREIN 9 HEEIS s PUZ RIHIHIEHE R » Hk 6 o
B ES o PLAl > ZORHE AR R BN > PR [H 82 S R IR AR - B
R ERAS RN - TEREI S R SRR B E R A AR - AR 80 &
BT B LR Y 40 B EISEE 20 EENS AR IR M © SRR ST 20 €T (B
RO - FRRZSEIRERL 80 5S> R —RENAT B R AR - S S ONAIT a3 43 1 By
84.4%J; 94.5% > i H ST EFEE 42 E (& K ONIF - MR 80 &S » BRI
T IREEER H R - S R ORI 8R4y Bl By T7.7%F: 95.7%  S54b - {E R BEI H 28
SRR TRE > E2FHEWEE > HIREEEIN T F -

BRT : 5T MR - RS - 5
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REH 67 FERATRERUL R ESEIRR R FEWGR - iR ST - fFERE PG RE - BARE
FETL ~ NIRRT B R - MR RS - RN EE AT iy BE - BBERFE
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FEdS Mallada basalis (Walker)[/7 A 25 E 172 £5 B0 » Tetranychus Kanzawai Kishida 2 B sk 89
/NEETE 10 BRESH  SHRUERRRIUZ EE 3 R > 5130 /> #EERN > AEREMERESE
A~ 41~ S R IR RS BRI R P I TR A R — -

F— - AlERE S TR AR B A
Table 1. Sampling date and eggs and larvae of Mallada basalis (Walker) released in tea
plantation in Shi-Tin

PR RIS B
No. of lacewing released
FERRE PRI HE i o % F  remarks

times of release date of release per per bush

treatment
B0 1st 8945 H 25 H 2889 88.4 5 H 25 HER g #
55— 2nd 8945 H30H 38637 118.8
5= 3rd 8946 H9H 4095.3 126.0 6 H 9 HFEHEEE
B0 4th 8946 H 16 H 23823 73.3
52K 5th 8946 H22H 40703 126.7 6 H 22 HfEimisad
SF+5 average 106.6

& RERW

B YRR EI R AL 0 S T R T SR

DYERBRE Y - IR R T AR BE R I SRR RRACRNS SR = - S TGABRITRE
P (£ ) - RN IR A R TN £33 P E A 216.8 5 2835 S([H) 2R » 15—
KRR 3 R RIS IR - SEMMERTE D » 4UE 10 W/ - DIAHHEE] 80%
BIE » RAAETE (S © 55 JCRBACIS - TR 120 S ESISHORREE SR ORI AIMEIE T A - )
SEAST ARy 96.6% % 95.9% ¢ 5= IR » TR 120 SESRSHREIR YAERFIRASE o TIRBAL 80
6 40 SESHIARER B - W RN AR RS TOA © BISEPUJCRBAC I & TR A 4ERF 90%L
RaE - RBIEA - e — YRR -

AR (RN & IR A TIPS 415 % 49.8 H(H) 2R
A AARERIS - WEOD &P EATEE 76 () - RBHK 80 R 120 SEREGHYIENE - FEREI— K
BRI RS RIEE] 10 DI - TLURBHL 120 SRIUSEAARE R IR R - 55655 B
P B7.6% 93.4% ;5= JRBILS - SRR I HIEIEET - (BB 120 G5
AR DGR R - SRR AR 120 SESHETRY G RE D%
il ks 95.79 % 86.3% » I 80 S EUSHIAER L A RAFAIIIER | —HFISTIRENA - BRI 40
G GRS T - AL AR ER G R VAR R AN - TR S IR R B I
AL - A TCASRE MR - BB S - SRR TR R AL -

S5 BRI T LS T IE(RIY) - R SER MR TN e P EE R 60 6 - R ET
FRZ - REBUAVESRS L % » RIS - I 800 RIS - SEMRARIIEIE T - (ERRIH
B e S A LB » 6 R OTAVAETEE 9 B S EE 1.7 €% A5 (] DS L 91.3%
F 93.8% » % — ETHERFE AN - FERBRCTL JCE02 1% » TRAL 400 S ESRS(pE0AH K2 DAV A5 EE /P
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AR (A DUREY 800 S FRIRHY R B i K NV S - I - SR ONAVE RS - 20
FofFEE 180.8 & 5 234.7 il - FEji 800 EEICHYBRE N Bl — ELERAERBE T - FIEEHR AR
Balky > SIEEREREI 400 SRR R B L -

AeABai i T AR EOR S AT DU B U IR By 2 1 SR B e RO IR R, T Rr
JE R — TR A RS B H R % b PR BRI 8CR -

T AARCE MR AR E I 4@ BRI BRI EROR. (B —2GER)
Table 2. Laboratory test on the control of kanzawa spider mite growing on potted soybeans seedlings by
releasing various number of the larvae of Mallada basalis (Walker) (1* trial)

(SXEX il FRERE BRI EEXERE BHTOERE
FHH L] KN RPN 3 K 3 K
(&)  EEGRHARI SEUNE 3 days after 3 days after 3 days after 3 days after
No.of  stageof  No.of 1% release 2" release 3" release 4" release
lacewing  spider  spider mite  No. of " No. of . No. of . No. of .
N NS 3 NVASY 3 NVASY 3
larvae mite  / leaf before  spider e spider e spider g spider g
. control . control . control . control
Released release mite / mite / mite / mite /
rate % rate % rate % rate %
per pot leaf leaf leaf leaf
20 i mites 127.5 10.3 88.5 11.0 94.9 28.5 83.6 6.0 95.9
Bl eggs 156.0 53.8 80.5 199.0 29 42.8 82 9.3 91.6
80 i mites 84.5 6.8 88.5 61.3 57.1 18.8 83.7 3.3 96.6
Bl eggs 142.0 46.8 81.3 151.3 40.7 13.8 93.6 55 94.5
120 i mites 77.0 10.0 815 45 96.6 5.0 95.2 8.5 90.3
5l eggs 139.8 57.3 76.8 10.3 95.9 6.0 97.2 6.3 93.7
- Ii% mites 78.3 54.8 - 132.3 - 106.5 - 88.8 -
5l eggs 194.8 343.8 - 349.8 - 296.5 - 138.0 -

% IR R X
s Lacewing larvae were released every three days.
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Table 5. Laboratory test on the control of kanzawa spider mite growing on potted soybean seedlings

by releasing the larvae of Mallada basalis (Walker) with different ages (1%trial)

FoRERE FoRERE FERERE RUTRERR

e O s skmE SREE 3AME
Tl BEONE
e 3 days after 3 days after 3 days after 3 days after
HISHE ] No. of st nd rd th
. 1> release 2" release 3" release 47 release
ageofthe  stage spider No. of No. of No. of No. of
lacewing ~ of spider mite/leaf " AR AR PRAR 0 PAR
. spider spider spider spider
larvae mite before ) control ) control . control . control
mite / mite /
release rate % rate % rate % rate %
leaf leaf leaf
IE I mites 2.8 8.5 0 50 673 13.3 498 70 825
just hatch [l eggs 25.8 29.8 0 98 66.1 6.8 74.2 5.8 0
3 Hi% i mites 1.8 15 458 28 715 3.3 807 1.0 96.1
3daysold ¥eggs 22.5 11.8 49.7 1.8 929 05 978 0 100
6 Hi &% mites 4.0 0 100 13.0 405 7.8 794 33 942
6 daysold By¥eggs 20.3 6.3 70.2 25 89.0 05 976 0 100
9 Hi% % mites 1.5 05 783 7.8 4.8 2.8 803 0.8 96.3
9daysold ¥eggs 14.3 58 61.1 08 95.0 0 100 0 100
CK I mites 2.8 4.3 15.3 26.5 40.0
U¥eggs 35.3 36.8 - 39.5 36.0 5.8

KPR 80 EEIS - FM=REN—X
80 larvae of Mallada basalis (Walker) were released in each treatment. Lacewing larvae were released
every three days.
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Table 6. Laboratory test on the control of kanzawa spider mite growing on potted soybean seedlings
by releasing the larvae of Mallada basalis (Walker) with different ages (2™ trial)

B BTNk BEERE FERERR BIURERE BRRRRR

TEHEE 3 Kii# 3 Kii# RPN 3 R 3 Rl
o wll  EUs 3 days after 3 days after 3 days after 3 days after 3 days after
B HHY
HARI  No. of 1% release 2" release 3 release 4" release 5" release
age of the .
. stage of  spider
lacewing . . No. of . No. of . No. of . No. of . No.of
spider  mite . 7= =S 15 /= =S 07 /= = <N 07 /== < 5p/=
larvae . spider spider spider spider spider
mite [leaf ] control ] control ] control ] control control
mite / mite / mite / mite / mite /
before rate % rate % rate % rate % rate %
leaf leaf leaf leaf leaf
release

WIWE 0% mitess  56.0 17.3 66.4 26.5 70.1 32.8 73.3 843 6538 225 936
justhatch ONeggs 975 81.0 0 104.0 15 71.8 239 23438 0 50.3 60.8
3 Hi % mites  40.0 9.0 53.7 15.8 75.1 285 67.5 155 912 193 923

3daysold Ul eggs 176.8 110.3 0 68.8 64.1 500 708 101.0 458 928 60.1
6 Hi® 0% mites 620 17.8 41 175 82.2 24.3 82.1 17.3 93.7 78 98
6 daysold §eggs 151.0 755 0 28.3 82.7 375 743 350 78 288 855
9 Hi% 0% mites 55.8 12.0 55.7 9.3 89.5 8.8 92.8 3.3 98.7 50 98.6
9daysold Gl eggs 123.3 7.3 86.8 17.3 87.1 25 979 87 932 85 9438
cK Jig mites 243 11.8 - 38.5 - 53.3 - 107 - 152.0 -
Ul eggs 167.0 74.8 - 180.8 - 1615 - 175.8 - 219.5 -

MR PRITRER 80 EHS - FIR=RKREER—X
¢80 larvae of Mallada basalis (Walker) were released in each treatment. Lacewing larvae were released
every three days.
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Table 7. Laboratory test on the control of kanzawa spider mite growing on potted soybean seedlings by

releasing the larvae of Mallada basalis (Walker) with different ages (3" trial)

FoRERE FTRERR BERRE SBIURREERR RRERIR

g H sEg e 3 RIAE 3 K& 3 KEHE 3 K& 3 K&
B }D;”\ sta{\ . s 3 days after 3 days after 3 days after 3 days after 3 days after
age of of g soiEr 1% release 2" release 3" release 4" release 5" release
the No./leaf No. of No. of No. of No. of No. of
i S ider VA 3 NASY 3 AT 3 VAT 23 557243
lacewing P before  spider e spider e spider e spider e spider e
mite . control . control . control . control . control
larvae release  mite / mite / mite / mite / mite /
rate % rate % rate % rate % rate %
leaf leaf leaf leaf leaf

¥ WE 6 mites 61 4.3 872 173 693 515 532 193 849 290 911
just  B¥eggs 98.8 1355 9.3 1570 143 858 512 410 843 218 9338
hatch

3 H#EE W mites  23.3 58 549 165 233 98 771 158 676 135 99.2

3days [Feggs 1518 648 71.8 1173 584 403 851 105 743 83 985

old

6 H#% W% mites  16.8 5.0 46.0 55 645 100 676 258 26.7 45 95
6days Oeggs 137.3 738 644 75 971 220 91 355 417 1.0 9938

old
9 Hi% W mites 13.8 1.3 829 20 843 28 89 3.0 896 1.3 983
9days Hleggs 715 260 7595 20 8850 23 9820 18 91.76 0 100
old
cK % mites 350 193 - 323 - 643 - 73.3 - 187.3 -
Ul eggs 117.0 176.8 - 217.0 - 208.0 - 308.3 - 415.5 -

MR 80 RIS - FIR=RER—X
#¢80 larvae of Mallada basalis (Walker) were released in each treatment. Lacewing larvae were released

every three days.

* FREREIC R E AR 4hia B (R S Pa 38R

A E P R B - R e iR RO R BEAVEL - FEEEERY 1 AR - 5
— kB S R SR T R > WD St EEAE 8.7 &£ 20.3 B (flH) Z i - &% 5 KREIL—K 2-3
HifeFle » Bl — IR 5 REE(R/\) > LSRRI 80 ERICHYRUIR R (E - TN E EH
15.95 &% fy 1 & - ONeYE L 4.35 (& Ry 0.1 {i# » 757625375l Ky 84.4% kK 94.5% ; FEMRA K% 5
R e RR TR 20 RS HYERES L - HANRIRE A ESTEE 1 ELIT - HEIRAA T A IS - HIF
e 2 R B AR R T2 - SRR AR B R IR TR - Sa B SR A TR 5 R e b e
R AR PO B E I 2k -

FHREABRHETT T RIS IR Tl a S E S R (B 5 RS - RO & i B
RO EETREELE 41.8 2 48.4 S ((8) 2 [ - BWIRMHB EEYE - 2 32.1 &(1H) - RN — X
e — IR R - B REL R AL 7 KA (R - BRI 80 &R RIS
i S N TE ST I Ry 3.3 € 8¢ 5.6 il » 376573l Fy 71.6% K 20.3% © FEREIREE —REL1R - 1LURE
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Table 8. Control of the kanzawa spider mite by releasing various number of the larvae
of Mallada basalis (Walker) in tea field

PRI e RO o5 pmige s RiE SRR 5 RaiE
(&%) HAR BN 5 days after 1°release 5 days after 2"release
. - No. of
No (.)f stage of . 0.0 No. of spider  [iiia% No. of a3
lacewing - spider mite . . .
spider mite / control ~ spider mite/  control
larvae released . [leaf before
mite leaf rate % leaf rate %
per tea tree release
20 I mites  12.8 25 51.3 3.38 0
Ol eggs 7.35 0.4 86.9 0.9 0
40 I mites 7.3 1.6 45.4 0.05 0
¥ eggs 1.35 0.3 46.5 0 0
80 % mites  15.95 1 84.4 0.2 0
Ul eggs 4.35 0.1 94,5 0 0
ok I mites 7.85 3.15 - 0.05
Ul eggs 2.65 1.1 - 0

IR AR — AR
s Larvae of Mallada basalis (Walker) were released every five days.

T~ REREFAAEEILD G 15 K B b 2 R
Table 9. Control of the kanzawa spider mite by releasing various number of the larvae of Mallada
basalis (Walker) in tea field

e FoREERE BTUOBRHE FEXENR BIIERUR SBIIOERUR
FRES

gy g OO 7R 7 R 7 Rifi#s 7 Rifi# 7 Rifi#
- - EygdiEg 7 days after 7 days after 7 days after 7 days after 7 days after
No.of S ‘ g " " "
. No. of 1% release 2" release 3" release 4" release 5" release
lacewing stage of .
K spider mite  No. of No. of No. of No. of No. of
larvae spider ] . ] . . . i " i "
released [leaf before spider [[f5;4%  spider [f5;&3%R spider [f5;A%R  spider [fiiA%R  spider [fiiAa®=
release mite / % mite / % mite / % mite / % mite / %
per tea tree
leaf leaf leaf leaf leaf
I mites 29.93 943 368 543 436 223 481 023 86 0.1 753
20
Ul eggs  16.96 6.3 2.7 6.2 1 1.23 0 0.07 93.7 0 100
I mites 31.73 983 378 517 493 0.17 96.3 0 100 0.1 76.8
40
Ul eggs  16.67 6.93 0 533 221 0.03 97.6 0 100 0.07 87.0
I mites 23.3 33 716 167 777 0 100 0 100 0.03 91.0
80
Ul eggs 185 563 203 033 957 0.03 97.7 0 100 0 100
I mites 17.2 8.57 - 5.53 - 2.47 - 093 - 0.23
Ck
Ul eggs  14.86 5.67 - 6.1 - 1.03 - 0.97 - 0.47

MR TR —XER
sk Larvae of Mallada basalis (Walker) were released every seven days.
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i 80 B ERUSHYSURMT > Wi S ON AL 3 il By 1.7 & k2 0.3 &l > e oyl By 77.74% 2 95.7%
FERERL SR = IR - R T FEIX 80 R IRAY I BRI 4ERFMRAF AP IERIN - BRI 40 S Rierpa i
SECRTARAT - i B ONE 2 e 22 0.2 B2 2 0.03 ] - [75553 51 Ky 96.3% Jz 97.6% - (i 20 &5
BRAYERTE - RITEREROIUZAR E i 5 ORI G5 22 1] 85.95% % 93.72% °

PR 2K FH P R s U T FEU E e S S E B s HA HIIARUSOCR,  SEme 3 1 ~ BRORER I R S
AR EHIHIROR - B E AR 20 ELUT (B R N - PR EEERY 80 & 2-3
S B KET A BUR ORI 42 (SR ONE - S 80 & 2-3
HFS BB AR IR BB HHACR -

5N - 89 £ 5 HAEOREAR R EI TN RBEETHRERT) - BERR—XER - &
TR 2 Riz bt 16.87 €5 4.14 & > GNE 20.4 {5 4.1 (8 - A B AR TRSESRAE R K
HIREE AR MEN > HREEREEIREET R 4 TR - BEiE IR E R AR
& Bz ERE B2 ARG » KRBV ERE 1o -

Tt OiEREA AR EELR T A R B AR

Table 10. Control of the kanzawa spider mite by releasing the larvae of Mallada basalis (Walker)

in tea field
BERTEE Rl %32 after release
P HH No. of spider mite / R 2 K1z TR 4 K1z
treatment item leaf before release 2 times after 4 times after

I mites UV eggs Wy mites UM% eggs WH# mites U eggs

REpE  EE((E)/EE

release No. of 16.87 20.40 414 4.1 0.12 0.15
area mites/leaf
SR04

/e 75.1 458 324 52.1

control rate
HigE  E(fE)E
CK area No. of 15.95 18.58 9.34 5.17 0.28 0.32
mites/leaf
AR RN 106.6 {E0N - &R TR — IR
% In the average, 106.6 eggs of Mallada basalis (Walker) were released per tea tree and were released
every seven days.

METERENR

HA SR SR BN B RIS T DU &t QSRR OB ATy ~ i B ity - e SO SRRy 5
Bl > P RIHIESCR - VORI T EE Y > LR - 4EREE - EREE R
REEETIRYILTT - 1 ELRESORL OV EERINE A 2% - LA B BRI PT a1 K B iR R E S SR THY T
% BRI REERIRAFHVSCR - RIS SRR MEE - B A - B R TR R 8 -
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Effect of Green Lacewing, Mallada basalis (\Walker)
on the Control of Kanzawa Spider Mite, Tetranychus
kanzawai Kishida in Tea Plantation

Suh-Neu Hsiao*

Summary

The larvae of green lacewing, Mallada basalis (Walker) were released to control the kanzawa spider
mite, Tetranychus kanzawai Kishida reared with soybean seedlings in the pot. Forty, 80 and 120 lacewing
larvae were released every three days in each pot. The results showed that the green lacewing had the ability
to inhibit the kanzawa spider mite. The more individuals of the green lacewing were released at the same
time, the higher controlling effect was achieved. When the population density of the spider mite was lower,
the control effect achieved was faster. We found that nine days old larvae of green lacewing inhibit the
kanzawa spider mite faster than the others. Besides, the kanzawa spider mites were inoculated into tea trees
in the field to compare the effect of different individuals of the larvae of green lacewing on the spider mite.
The results showed that it was affected by the population density of the spider mite and the number of
lacewing larvae released. The population density of the spider mite was inhibited faster by releasing 80
larvae than releasing 40 or 20 larvae of the green lacewing. While the densities of the mites were 20
individuals (including eggs and each developing stage) per leaf, the density of the mite was obviously
declined after 80 larvae of the green lacewing were released per tea tree in one time. The control rates of
mite and egg were 84.4% and 94.5%, respectively. While the densities of the mites were 42 individuals per
leaf, it needed to release 80 larvae of the green lacewing per tea tree twice to decline the density of the mite.
The control rates of mite and egg were 77.7% and 95.7%, respectively. The test was also conducted in
natural occurring plantation. However, there was no difference between control and check area because of
the predacious mites.

Key words: Soybean, Tea tree, kanzawa spider mite, Tetranychus kanzawai Kishida, Green lacewing,
Mallada basalis (Walker)

1. Senior Agronomist, Tea Research and Extension Station, Taoyuan, Taiwan, R. O. C.



FEEE 22 3 (2003)

100



EE S SR 22: 101-112 (2003)
Taiwan Tea Research Bulletin 22: 101-112 (2003 )

DAR AT BRI K it 2 - BRI R 2 AR SR IHIE - 1997 % 2002
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36 iR AR SR o (B8 1.70% - Holf RE I RS > S 25
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FtACEthion) 21 {4(0.93% ): [aHEfr#3( Chlorpyrifos ) 11 4-( 0.52% ) 3% & fA( Methamidophos )
3 (0.14%) - {fifRts (Profenofos) 1 4 (0.04%) - [@hfs (Chlorpyrifos) fZ A%
SCAEAE LA - HIEH /7Y 0.01-3.33ppm - HH 1 EmENEEF NS 2 Z2E
#F & 2ppm - ME&fL (Ethion) -~ ZE&fA (Methamidophos) K fffifféfs (Profenofos) 7%
77 A7 9.19-0.02 ~ 0.05-0.19 ~ 0.35ppm » [t =FHEER H Fi A% A S s E A e B - E
ZAES S AEHEEYORDK ~ BIEE - 53 - 8 - F0M8 - LR ER - EEERT
BADEE -

BART: AikuEeE - BaEy - %

Al

B R R SR AR S e s (G M B AL > AR ERSEER B B A B - ek aa i R aEsH
B —EERTE=TEET L ESEREE W (CF &S] 0 1999) o Mt EHIE A RS
&z AN S EREY) o LB RS E SO A R EE - AFgita (Chlorpyrifos) ~ AFIFA

( Diazinon )~ J& A4 ( Methidathion )~ #8252 ( Phosalone )~ = &#A( Trichlorofon )~ ##3£A( Quinalphos ) -
FEIENTEZ aaF AV NGEEEIE « ZRE - ZREEFRL - R Ante i - R - sl - R - B
HE - LLZREN RS ~ /NS R RS (Y ORI - 2001) - HNA B ETIEA ¢ Lk
J758 - AR - 25850 - TEEYRe R EIRS N iR - B - 3G EYIIL - A
HBEBATY - 4 HEYEEE DERE: - HILE B EVNERER RIF - BEZ RS R R R -

BRAEEEN R EEELE - BAEHEE 55 NEARSER  EAEYRABEME RS2 L
P& REREE% 22 (Cholinesterase) 45 & » (S (HfiaS i P (B EERE 2 ZBEERRRE 2 R  iERE RS ENREE
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(2001) Ert=Ela sk T & A R B R SR R IS I A TR AT - 28T AN & B R 2R A e T
FIBEZRGET R BFE A T EIEREE P H R HhIME 1945 2 1966 F /N ER % =&
Tz RETFERHEITH R - AEBHREE AL 75.4% - LEBIRE (BERPE » 1997) - Kbt ¥HA
PR RS e RREE S E G - AW TR S IR A8 R 70 1% (Multiresidue analysis ) (A% - 1999 ~ 2001 ;
G~ G5/ A 01992 5 4504 0 1982 ;5 Lee et al., 1991; Luke et al., 1981, 1983; Luke, 1986 ) 43 HT7EE 4T
S 2 AR EE 2 oy e B DU H i B @R E T R R AR RS - W%

/|

MRERGE

— ~ BRI BBk R B
1997 -2 2002 AR 28 & 2 BiE ~ 230~ BKE - Frir - ' - 29 BEi
TM O EFE - Sl ERACES T ECREAERITE TR EIE - P i E R T
AR R JEREE TR - DAZ/FVBIBREREN BT - 20°C 22 IR AT -
FEEL 10 5255 > A 60ml E=NfE ~ 28 A5 ~ Aodili (30/20/50) ZIREGR » DUSTERET
e 1 53 P DUBACH R EFRIEE - RUBR LU R E IR RE 28 it NI E &% 10ml>
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T TR EERE A

RIBTE R EZ B G R 2 EYirE TR E S e - BRAZEREER R AEEE
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( Pirimiphos ) » Z£##/s ( Phenthoate ) » 125+, (Phorate ) » #3007 ( Phosalone ) » 5 5f2 ( Phosmet ) »
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FEFA (Quinalphos ) - Jii f7f4 (Suricide ) » FE#EFA (Terbufos) » EHRFAAEHY) (Tokuoxon) » =
J&fn (Triazophos) » = &4 (Trichlorofon) - REEFEAERREHR.D.H. » (hiH R EEY BE Y ERFT

fRft > BEERIY HIRCHCE B RS 2 R - BN AHEE 4CHA -
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{HaA 8 5 B PTE ( Acetone )~ &L H 52 ( Acetonitrile )~ 2% Z.fi5( Ethylacetate )~ I CU5E( n-Hexane )~
FAfE (Methanol ) ~ B£AREE (2-Propanol ) ~ =3t (Petroleumbenzine ) ~ fE/KifiESSR ( Sodium sulfate
anhydrous ) K& {t#4 (Natriumchlorid) % - Byl H EE] Merck AE] > FyJ@ifrafatEe
A AR A A

AHZEBER ] 2 T ZE7E B 734 (Multiresidue analysis) #7734 » i 7R 2 IRASE
(1992) Rk (1999) #EHH - EVIER LS AR EER Y A T LAMB -

* (RS KRR
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AR s 250°C » ARiaEs R Ky 280°C « JEATE RS SR I - WSy 170 C 4Ry 2 708 -
D538 4CH-2 230°C » 230°C4ERF 5 4388 - FFLAE/3 88 10°CH-2 260°C » 260°C 4#<F 15 738 o

= REERW

~ RAHETEE Z R

AW th 2 BEEIAT 37 1 - HH 7 BN eSS ERRENE . BEE
HERRZAS SRR RS EDGREE - FIFHRMEEITE (HP 6890 [ k&t tEmHlEs -
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Studies on the Residue of Organophosphate

Insecticides in the Fresh Tea Leaves

Chia-Chang Wu*

Summary

A study using gas chromatography (GC) with flame photometric detector (FPD ) has been used to
determine the organophosphate pesticide residue in fresh tea leaves. We have examined 2113 samples of
fresh tea leaves collected from 1997 to 2002 at 12 prefectures in a tea garden in Taiwan.

Of the 37 kinds of organophosphate pesticides analyzed, 36 samples in the ratio of 1.70% had pesticide
residues. Banned pesticides were not found, but 25 samples had pesticide residues that were not registered
in tea use. The number and percentage of each positive pesticide were Ethion (n=21, 0.93% ) , Chlorpyrifos

(n=11, 0.52% ), Methamidophos (n=3, 0.14% )and Profenofos (n=1, 0.04% ). The range of Chlorpyrifos
was 0.01-3.33 ppm. One sample was above the national pesticides tolerance, whereas others were under the
tolerance level. Ethion was in the 9.19-0.02 ppm range, Methamidophos 0.05-0.19ppm and Profenofos was
0.35ppm. However, these 3 kinds of pesticides were not registered in tea use, but they were permitted to be
used on rice, peanuts, vegetables, mangoes, guavas, watermelons, citrus and melons.

Key words: Organophosphate, Pesticide residue, Tea

1. Assistant Agronomist, Tungding Branch of TRES, Nantou, Lukou, R.O.C.
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Fig. 1A. GC chromatograms of organophosphorus pesticides

(column: DB-608 30m x 0.53mm id 0.83um; detector: FPD, 280°C)
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(column: DB-608 30m x 0.53mm id 0.83um; detector: FPD, 280°C)
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F— ~ BEDIMIR A&
Table 1. Pesticides monitored and limits of detection (LOD)
g5 { [zf%i’ft GRERIE EE_)\S%FE il %{E&@{HU%
Pesticides Chemical Tolerance Inj. conc Recovery Detection
formula (1 9/9) (1 9/9) (%) limit (2 9/g)
JIIEER VN C11H16CO,PS, 0.5 86.96 0.02
Carbophenothion
EERYN CgH1;C13NO3PS 2.0 0.5 76.56 0.01
Chlorpyrifos
KA C12H21N,05PS 2.0 0.5 85.96 0.01
Diazinon
Y VA C.H,C,0,P 2.0 0.5 67.71 0.01
Dichlorvos
WA TV CsH;,NO3PS, 0.5 87.14 0.01
Dimethoate
RIBIAEHEY) C1oH150PS; 0.5 115.21 0.01
Dyfoxon
—mfi C14HuNO,PS 0.5 97.53 0.02
EPN
BRI CoH204P,S, 0.5 88.24 0.01
Ethion
HRER CgH150,PS, 0.5 82.65 0.02
Ethoprophos
N4V Ci1oH1505PS 0.5 79.63 0.02
Fenthion
PG Ci3H1sNO4PS 0.5 105.12 0.01
Isoxathion
FEHIFA C10H1506PS, 0.5 87.53 0.02
Malathion
FEAEA CgH1sNO3PS; 0.5 81.13 0.02
Mephosfolan
TG CgH1503PS 0.5 37.33 0.01
Metasystoxi
I C,HgNO,PS 1.0 0.3 101.82 0.005
Methamidophos
DAY CsH11N,0,PS; 0.5 0.5 91.30 0.01
Methidathion
FEXR C;H1306P 1.0 05 90.00 0.02
Mevinphos
RS R CgH1oNOsPS 0.5 80.65 0.02
Methyl

-Parathion
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Monocrotophos
B
Omethoate
BRin
Orthene
(RSEAVLVN
Parathion
CEESSN
Pirimiphos
E= =N
Phenthoate
fEdms
Phorate
FEDUNYA
Phosalone
Y IN
Phosmet
e
Profenophos
RERTTLVN
Prothiofos
=
Pyraclofos
BRI
Pyridaphenthion
Fean
Quinalphos
(ALY
Suricide
FEAEF
Terbufos
LERIAHEY)
Tokuoxon
=%m
Triazophos
=&m

Trichlorfon

C;H14NOsP
CsH1,NO4PS
C4H1oNOsPS
C1oH14NOsPS

Ci1H5oN04PS
C12H1704PS;
CH1O,PS;

C1,H15CINO4PS
2

C1H1,NO,PS,

CyH1sBICIO,P
S

C11H15ClL,0,PS,

C14H15CIN,O5P
S

C14H17N,O4PS

C1oH15N,03PS
Ci5sH1NOyP
CoH,,0,PS;

C11H15Cl,04PS

C12H16N305PS

C4HsCl30,4P

5.0

2.0

2.0

0.5

0.5

0.5

0.5

0.5

0.5

0.1

1.0

0.5

0.5

2.0

0.5

0.5

0.5

0.5

0.5

0.5

0.5

92.51

93.75

97.19

95.24

88.53

79.17

64.10

86.00

70.91

120.72

88.88

87.63

70.59

84.00

102.32

75.81

88.88

75.47

90.56

0.01

0.01

0.01

0.01

0.02

0.02

0.02

0.01

0.01

0.02

0.02

0.01

0.02

0.02

0.02

0.01

0.02

0.01

0.01
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Table 2. Sampling numbers of fresh tea leaves in Taiwan from 1997 to 2002

BIEZCIEITFE AR 22 1 (2003)

T BRHAFIEEE (1997-2002)

HUES H
& Number of samples

Prefecture 1997 1998 1999 2000 2001 2002
LE#R Yilan 44 54 33
2210 Taipei 29 23 36 9
3.BkE % Tayoyuan 32 36 48 26
4 37 TH% Hsinchu 28 5 5

5.5 3EH% Miaoli 11
6.Z 9% Tacihung 1 6
7.59#%8% Natou 79 170 182 79 186 260
8.k Yunlin 30 14 13 25
9.32%% Chia-| 1 93 134 144 145

10.5 /R4 Kaohsiung 19
11.Z 5% Taitung 48 19 2
12.7¢3% 7% Hwalien 3 11 15 5
4=t Total 90 170 427 389 521 516
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R AR RS E Y (1997-2002 4F)
Table 3. Positive cases and residues of organophosphorus pesticides in fresh tea leaves from 1997 to 2002

B U H et B FERE
Number of Positive samples Residues
samples (19/9)
Pesticide analyzed Number % Min Max Average
A. Sample analyzed in 1997
{EEIE YA 90 0 ND ND ND
Chlorpyrifos
BRI 90 2 2.22 0.14 0.91 0.52
Ethion
2N 90 0 ND ND ND
Methamidophos
R 90 0 ND ND ND
Profenofos
B. Sample analyzed in 1998
{EEIE YA 170 3 1.76 0.01 0.07 0.05
Chlorpyrifos
BRI 170 5 2.94 0.11 2.23 1.25
Ethion
A 170 3 1.76 0.05 0.19 0.14
Methamidophos
HTREFA 170 0 ND ND ND
Profenofos
C. Sample analyzed in 1999
({EEIE YA 427 2 0.70 0.21 1.03 0.62
Chlorpyrifos
£ o/ 427 3 0.47 0.88 9.19 3.82
Ethion
2N 427 0 ND ND ND
Methamidophos
HTREFA 427 0 ND ND ND
Profenofos
D. Sample analyzed in 2000
(EEIRN 389 0 ND ND ND
Chlorpyrifos
BRR 389 6 1.54 0.26 1.65 1.09
Ethion
A 389 0 ND ND
Methamidophos ND
M 389 1 0.26 0.35 0.35 0.35

Profenofos
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%852 = (continued )

BIEZCIEITFE AR 22 1 (2003)

E. Sample analyzed in 2001

ALY YN 521 5 0.96 0.44 3.33 1.05
Chlorpyrifos
BTN 521 2 0.38 0.02 3.02 1.50
Ethion
B 521 0 ND ND ND
Methamidophos
et 521 0 ND ND ND
Profenofos
F. Sample analyzed in 2002
P 516 1 0.19 0.65 0.65 0.65
Chlorpyrifos
BRI 516 3 0.58 0.16 0.57 0.3
Ethion
JEASU/N 516 0 ND ND ND
Methamidophos
ARt 516 0 ND ND ND

Profenofos
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2L A B AT E R BTSN I E2 A AT WREEER AT AT - EREEME
A EE B HART AR - FEEIZ A 2 Dreher(1965)%1 2Rl A HIRIGER - i 7 — (I ER4p PR Y22
Ko st 2 ELHFZ B AR E S B AR n R (ERER - | 84) - Rogers (1992)fZ HiFEF ARV
{EH F 4 (internalized independence in decision-making) Iz » 2R HE B & B A > P51 (R 66)
RAEfet A —4 8 AR AE » HE{biAAStTAEZRVELS  tiisd “iAR” g
{ERVEESE Q)RR TTHEY - TEBESES - NS fEEs - BEE LS GIE - Bk
R LATE > &% BEEZHEE SIS DIRssEk o (QNsaiEaH [ eryEE ke
BEEGIEBET B 75) « Wit > sAREEEZ R T FHERELE - REASHERER
HIFREmMmESE (FFEN | 81) - BE [ FHERARE NI ESEE TR 2RI
o HEREN - BE - BE T MNEE A AR AHELERE ERERBE A BAE K
AETESTTHNTEE - (B ANAK B EE DUBEIE S SIS ARN TR K - EEEIR(EAE AR
BREGEHESWILE R - T 2RAREA, (B K 87) -

BELRILE - RED PR EEER AR EE RN — RS - ARl Bz REVE
" E R ERE RIS BB EREE (ROE - £ 89) » Wilodowski(1985)BIFE Fy Bl A\ 22H
FIBNIEE 4 TR ZAY47 4 1 Bk ~ Sfula(volition) ~ fE14 - 5% (enjoyment)( Knowles et al., 1998) °
Schlossberg #2255 (1989)# fyld A% BEAR SRAVERE B AT © AHERIVERZRE » 27T
It E A ENESE - 8%t B EREEKE - B EaRAKE - BEOCEENERN - A%
BB ISR ] AR B AT - DU AR R e A BRI AN TR 2 - B EH
78 N BB IS E B S M AR e A BS R TR > (B2 A R A B A0 itk B 122
B (BRHEE - R 74)-

(ORI EREERE (barrier) :
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fAZE R [ o R R SR T AR > RE THEER -
GrEBIINEETT - BN EE = (EfEEEEAY ¢ (Carpetal., 1974 ; Cross, 1981)
(1)1 s (situational barrier) @ 5—tb I {EFE e I HA 28 4 5 A= B IS SR T ia AR Ftst - EfEGh=
BER ~ 8%~ MEBES 405 - BN E - BENEES > BEfUASEEEEE) -
(2)iHIFE FEERE(institutional barrier) : $5F48 - 0B - SRFEAE - B2 - ASREREEERAIPHEE -
(3 AL B 71 ftsE (psychological or dispositional — barrier) : 552EEH A GHVREREATH FR

HIFTHS PRIV B - IS EI AT EESE - B 2E R 2T 8RR
SR -

= BENEEKEEET g
(BN EHEHERIEE > At

KRERENHESFOGFE  BERETEEHE AR E S —K M FRE > %I B A
7 (adult education ) &) - 1919 FILEATR AT E s E R AR AT S B8 - RE Rk
BT R E R Z S SRR EE TR SR - 1929 FRERABFEH
WrE (B. A Yeaxlee) Hifft " #¢5%5 , (Lifelong Education) —& » BHEHT ST G HEINR
B - 1965 FEEFS (P Lengrand){E UNESCO Fidfd " =JEEIE AR SHEREZES , L
ERIEH T4 525 | (lifelong education ) fY 13 JEH 2, » fs@Eipk A EEL S HE hHIEE
Hifr > BIFREY A E R B S EHE A5 UNESCO K UN 7 » HglaEEILIKEHE
TE R A A AT R - 1970 42 UNESCO it & " BB EF - £ TIESTE TR T ARG
B2 H#AEWT ) —H > BT T AN EREE S BT - BRI E SR LhEhgT
R G E TR 2 0 fEAE S 2 SR EIRYE | - 1972 42 UNESCO " IS E#EZEY | BREE
AR (E.Faure) fEREEHREET - YIBR&GHEN 20 REHE » g " GHEREE
BT E S T BB BERRERINERARE > BEREIRE SIS EE — AT
WE - hE - &5F  WAREE  TEREBRERAT > tEbyEREEAS TR GHE R
AHEZEESAE  SEBREERLENE - T 4B B E TR S, - T & HEEE
BE - ERE AR O EEEART IR o T 2 - SRR TR SR E N R
TR BRE S EN > EERF IR AERE ) EIRE - K83) -

(DB S EE D AEE R E -
HBEURAERE 87 4 3 H3fn " BrSREME ) ONE R EMEEEE R EwHE
ERT A SRR - AR SRy RS B FUH B AR - BE T
87 L EAMLA Ry T RS EHE - AR M REFITAE T 88 FREM " —+—HL
HERR o EGHETERERS TR EE - ANFEE ) IS EEEE - R
ZIERBEIFAE EE M ZEAVEIR - DIEE S ~ BB 2ot~ SRR IR AR S
BB G (IR - [ 89) -
H BRI RS EERHER > POMRE—H - IRRRFHIAENS > SR IRFFEE L - R
SUEEH  EBURAKNS > ZefURGRRPSHEE » JIHEB LS -
FEMITFARREERA S E  AE R - SEER AT EEER LR E
R ARLILHERE - IR EIRS th TREA S BB R BT BRI EE) - Lengrand 38544 5 #0A BLEE

T
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W EHRNZF T GEERIIIER(EE 0 11 1973 FEONR G IR FEE I HENLEREENT
GE 10 5 =iRkE (R 83) RN S FEEENNREMNR (1) BeERENE(L « FHUE
& BEBSERIRERR K - MR T RE BT ERIRE - (2) (HEIRNREE « A RE
e ~ g S ARG T

() ERERHEREE B AE IRE A 058 -

B EEMA R ENRA > B AE G ENEE - B USEIREHH
75 o — R ANt dm R Ry B N B S s BT TR E) B 2 NI E A2 E
BT RAE(E AR I 32 REVIER] » — R AR R EEHAISAVIEISRIRE IR 3 »
REEEH TP TS - GBI T/ NERE - MERSIEE SR A2 EH B - SMERCR R A
BE LR HBEEBRET U RRE AR ENEEK - ATEEMRAREAEYRE TR
BRI > REFTRRATE TRIERECOR ) VB > B HRSEEN ST - o It
SMtt s U ERAE AT 2 (SRR AU & SRR - IR M S S MR A _E(REIERS - [ 89) -

MOREEEGHERATIEEREE T HES R " RBEE2E ) K TEREE ) fiEa
EREE - Y - FHE - UEEE  REOESEREE - EREE) - R - T
EENE - AEE ISR T > — A MR - EEEE) - (R EE A GEIRE
[< 83) ; 1EH S &R AT AT F 48P 4EES ~ BEREDERR A - EIEEERE SR T -

I~ SRV B ERE -

PR L H A SR ko S CE) AV B RG S2 8 S 5 S S B BN > AGRIAZRHIR BB

()RR S

ERERRESDA ART  WAGEEME - SEEX - BRI REEEE

SN - B IR FESEE BRI R AT S FAERE O EARE T = (AR ERIEZ T »
Fffn@ R BRSO AT R - RN RISARENIE - FINRE 75 SRR T R EER

WIERDE | (ZH) T REEMERIE ) (—8) T RESEEEI, (—8) > BFET 8 ARSER
IR S E A ST AR R R R SRR E AU RS2 =3
HARIARE I &2 HBUNFEED -

ERR R T S B R IS A B CIEE RS WiC A R B R EE - FIR R
BV — BT BB 45 5 RS i SRR sl (A 2R B A E i E DD Bk 0 70 3 > MH T
FergEEE - 2 BRBURBIREEIER) - KLHEE B30 RS NS4 LR i SRt > B
A EEAE BUPE B e EER > FIRE o] SREN L IR % AT BE FR A A Bt B2 3 i 0 & s B A B il
(FEIERS > (R 90) -

(B BUSEHER TSRS -

R RO EFT IR SRR ~ B SRS RN R A R SE BURIA RIS, -
FRU R SUFE 2 Ry R EFTEZ AT (53 Ry BV IEE AT ~ 53R 5E0 - > 58
TN FUREIEEIINY ) ~ SR B SR E B R SRR - WA SRS - 0%
T~ BEICEHEREE) - BREEMERERANIIREGETR RN E - BB - B
BABFOHBESHE -

(E) /7 E Bl foB AR Rl e

RE 72 FER G PR LER] DUERARESH ) B 5 E% S TR T -
PEEDEAOKAE - IR TERETE ML - e EREE (Fr&H - [R89) -
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ZIAME S E I R RE] 01 4 5 HIR I LT 26 | (FIER—FJE) » WiBkE
HUISHAREEE B EA 282 A CGREHT] > R 91) © MIIAFIFRBERE - E2EEL
577 o [ERHERETPIZRE P OB LSRR S A0 By ¢ 1B SR AT A R E S IR S8y EIE(E
M FREFRE - R WIS L OF S0 BT 40 " EEITIERE | -
BITREREAE (SRR EAE T - EREERIERSIE e Utz SRR & -
et E SRS - PRGOS - SR G TR BMRECR g T
XER - HERE 87 Fhith > HIRCBEFLFHER - REWRAC A HE RS mE R
SEEESIREIEE ] PO RIAERC &R HG BB [ ORE R o KA R B O LSS
RHEFE - WA EEHFEEEPEE L - R 89) - I FRFETA LA H : sEEEEH
NEEHIRMEERAYS ~ A SRR EE ) « SE CE B ATERERE T KA RARE TR
Ab(EETE > K 88) -

(AR TS Z -

EIRICR — Bt R SE M - IMIRR R IRIEIEIRE - L H Y RER R iRz B e RIS - Frbldh
BN AT R —RRAE By - BLARY H H AR EEAERE - AU BRI SRS 2
HEAERRICRI NS - BEALEREISUUEAT - EANAETEE S » MMEFERUE
YT AR 2 IRV (RIS ERIBBLIROR - B RISV N A B - S8 g T4
N ERE ] DI R] sy Z B -

REGHB) A LUEE YT ARSI AT L © — N =R ~ BB 4
GREEAGH R (22505 R 82) - EHRE 78 F#E » it " IKFEE , HBCSREH -
BREBEFALAFT « REHOHEHIRA RS SR B LY ES) » WEEEARE R - RES
TOALEE SRS ~ FRABRECS LG - BORRRE - K AR RERdEaEe ' miord
TCHIFHBRIETRF ANEA ~ ANBFRANFS - #{7Y TSThinfl] ) VRt EgEAER
HYRC PR (R > £ 89) -

(TLFREEEER ~ WIaT G ROk BRI TS E)

By TRORESRE Z AN R FEAIET - AT 2 BB R S B B R e
(EREHTRC T - PlanhEER SR SR (LA /T EREMEE ) - WRkg - T
B EEHCR G HER G M S T G R B EE RO - MR T E R SR SRR
S WH ZBE S REFRE - BEERER - (SR EHE - RERBULNE RS -
FANAFI R TIRE L ~ BB TR B AP SRR -

BEAMKRIE B ~ BRI N K AHBR SR EIRR /I T R I A 25 o SR Rl
ST S e S e > R AR T R SRR SR R SR BTN > TR AT AR A5
FRASERBIN S S R R -

MR FERCR N BN E &S S AR e R SR B nihg) - ERUSBIRR T A fEftd
BRRIERER SRS - B REES RS HRMEE T - FRRGEE R SMEES
HAERFHENVHETRM  IRMARAE USRS « RESEES - RS S
FREVEBIGES - REEREAVE SR - BR TR T LU RS - A BRI S
BT A B EAS YR AR Ay &) B IAE S S E5 P (FEIER » (R 89) -

AERD
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— -~ BTG IRIBAY T AR AR - 5578 16 (EE AT R EEEL 200 I A
Bfedtmly 67 fir - EEAL - B - SRR RARE ] - BRET AL
SEEBEN T ST e S BEhEE -
o WA EREIN A
(—).M&=ET | BRI as R (semi-structured open-ended questionnaires ) o [H#&EAE
(G105 i
(DWIRAS - DhilRERREAN (8B | ERNEL  ARSE LilEgPEe—
T G B2 EES) WS BRI T GEE | MREERES IR G 2E
¥ BREAREBARE NG G EERENE ARG ELE G2 ENE
il SHESGEEN THEK . B A ER SRS E e EEER AR5
MR E g S GEENER SRR ERZANES 2% BN
HEEESE ) GRS T ENKREEE | THE - 2EENEHRE WIS
EEMPA R WA AR AL EA B T AR o (INE R
TERFHEKGEETTH - BUNTEZIR BB 7S - B A 3 -
QEARER} - BIEMER ~ B - £ H ~ BN ~ (AT ~ FEFRELETTH - RS IIEH

113

HEE - FENHEFEE L - 35 200 (7 > BR&EETE 67 {7 > IR 33.5%
BT 67 (AR © 90 HECEEREHELS > DIt siEft -

(=)

[l

C ZPRAT -

ABSE R IR T T SUSE  FPEA SOHAH RORHE B + 4585 (coding) - 1% + I
SAS FIEFIECBETEORUNGEE ST (JCBIRD - ~oThas ) - FRBRRCRREIRE R BT e
EZEE - HT R T IR R L -

WroERE RN W

— - REFRER

LDUEEEREMER R MG HRAE S8 16 {EEA AT 200 7558  s& 28 H |k 67 L& R iRiE
BRI ITEUR - BMA 62 fir(1h 93.9% ) > A 4 (15 6.1% ) L ArRE -

2 EFHR T3 H > 31-40 5EH 26 fi(f5 40.0% ) 41-50 pE A 23 {iz({h 35.4% ) »51-60 i EH 8 fr(fh
12.3% ) » 61-70 BEEH 4 {1 (15 6.2% ) -

BAEEMIR T T > L4 59 fir(f5 90.8 % ) > RAF6 fir(f59.2 % ) »

ATEERRETIH KREE) LEHA 14 r(15 21.2% ) sh(EEE8 - &1 SR)A 33 {ir(fh 50.0% )
BRA 15 fir(1h5 22.7% ) - Bl/NVA 4 fir(fh 6.1% ) -

SATHMSIIZRERESHIT T > ERITEURE 7 (43 A)IIAGKEEHDE - TE&ETTH(THE
BEVKIT By - HEEZLE DY 56 (15 84.8% ) ~ AREEARERS 3 fir(fh 4.5% ) ~ AAHFEA T HIZE 3 fir(fh
45% ) -

= B SEEE Y
EE

R B EE | INER - AT EBININEREFHIE A KIENEN:  F
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iRy TEEE ) MEER T RSEE ) EUE T IRNEE > 852 K58E > AR
AL R A RER - ] - Bk - HEFR - 55 - B - REBRETABEREERE
FAl > RATERFEME R —RERE T - FIAISNIASE N RGP By 2 55 e s g
SANZESHHTE S IR Ay NS SRR S © S0 RE B S G BRI R g - RS
SHHRIECSOEE) © 2SI B RIREE T EEDL SIS EA (a2 KRB - REE
irsirtles ) ATERe S RUER SRS & © B B B VAR H - BRI E - &
HEREEE -

SRE R TR 43 (5 64.2% )T IEHEE S ILER > 24 fin((5 35.8% ) FIE S HEE (F
W) -

T BN TREEE | ERNEEZ KRBT

Table 1. Frequency distribution of tea farmers’ view of definition of lifelong learning

E P A # Horth
EHEER 43 64.2
Eib=s 24 35.8
KIENE 0 0
IEEAREE 0 0
&t 67 100.0

ERFES N EHCE R TR RS2 EEE) ? HERUNA S EIURS B S A
BEE » Hip i 20 23 (ir(15 35.4% ) > BE2I0# 23 fir(fl 55.4% ) (FFUIR_) » DILEEER
BURKZECRBRANERMRE S EENEIEEE - 1 HIRREZE B S B AT A  Fiffrsi
L &ER - M EHEREAR 6 (iR G200 (EARFTESM - HIEEACKREELS "AREE - 452
M & BE82E - B2 AU -

R BHfeShnE FoE e — RS S S E) 2 REUTECR
Table 2. Frequency distribution of tea farmers whether they attended any activity of
above lifelong learning

HiES A H B4tk
B (&E) 23 35.4
" (B 36 55.4
KES - BITESM 6 9.2
K WARFTES 0 0
K&
=T 67 100.0

* LJEESH 3T - FRBLES 8 MfFE

BRI B E SRS IIE SR S8 » o )X PI2hn T 3360 B & 504
TR ~ bR g AR BN R T THY SR E TP ) 5% (54 i > 4 88.5% ) HRITHIE ¢
A BRE S R A ER G (39 fiL > 4k 63.9% )~ RIEAE ST I SR Ay N BB B S B (38 fir
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1 62.3% ) ~ R EEM B SR AR B2 S HRA B S CES) (34 47 0 {5 55.7% ) (FFR=) -
NI ENSE T8 E52E | KREEIWREEERR -

ZNBRESEGFESAGER ? REAEE LTS NG RHES S GEHE (G 0%
Pa) > LSRR AR S BRI A R TRRA CEF - BEEIC - B AR SR T S =
H BBV NS N E R E TR S S A~ RS s -

R= - BRSHLE T TRGEY | I RESR
Table 3. Frequency distribution of lifelong learning were attended by tea farmers

SHLRRLL T GEH | A ERan
FEEW RIS 4R - REEEE - e KERER SR TN 54 88.5
SEHEETY
B T B B S MR A 2 R SR B S E ) 34 55.7
SR FE DY TR R 1 N B &) S P SR 38 62.3
HEtEE (EIEE - B - sybedl) At EEEE) 11 18.0
B IR HI R Rl SR ER o S DT 14 23.0
ZEA (BEAREA - RETHEASEE ) A £ HEE st g 19 31.1
W& B B T BT 29 475
KR B S E 39 63.9
FBR GRS U R - B R BE 18 29.5
HoAth, 3 4.9

D
* % EIDELELUIRE 2 A TRYSN - AITES, %6 A

xU - MREGRES B GEE ZEIP 2 R ER
Table 4. Frequency distribution of tea farmers who will attend lifelong learning continuously

Mt EgRHES 1 EP AN B Btk

& 55 91.7
g HBKTIRTA nEF 1 1.7
g RBEBEC  REfEAR S 1 1.7
g REEEE A S iTCEZ E ) 1 17
g R R HIERE NS N 2 3.3
N 0 0
RE 7 --
=t 67 100.0

= BRERRNE - TRENE -

HES R H AR 2SS EETTHENE - GREUR TR RS A
SR~ RETBEE ~ T E R BIEZ ISR TR IEHERE T ) A5k GRIRTL) > G RIE ¢
A Bl A AR R 35 {10 ({5 57.4% )~ IR HR Ao e R SRR S B 058 (35
fir > 4lhi 57.4% ) ~ ZRIEAESHPIHT E Y/ NG SR EEE SN (28 i - {5 45.9% ) - &EREURRE
HATRE SN T8 BEE | BEREAESIRIEEMED - RSEIAERIEARE - HEbE
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Ny

DSBS B EE - mTRE B MR REE LLERRE - P e 48 B B2 EH N A AT RELD
A R B -

FRE SRR L AllE thak B BB G ? A e 81.2% FonEi G2 THENE
A CUHES GENFEN ) HA3hE - BE (68.9% ) - FEHMEE (47.5% ) #FFELFT (39.3% )
BEAS R R O AT IR N B S (R S st T AR ARE NI A AR AT (LAY

2R

Hal\ °

\

R~ GRFEBEAIRES NS G EE TN S e IR
Table 5. Frequency distribution of lifelong learning way and content have attended frequently by tea
farmers at present

H Rl SR8 5828 ) N s A B OEZ
FEHEW RGN SIS - REEE - e KERERSRITNS 49 80.3
EEETY)
B T A B S R A 2 R AR B A B S ) 35 57.4
SR FE DY TR W N B 5 S P SR 28 45.9
HEtEE (EIEE - B - sybdn) At E e EE) 5 8.2
BRI B el SR B B2 53 S 7 11.5
ZE (BEAREA - RETHEASEEE ) A &8 EE st g 14 23.0
W& B B Y BT 18 29.5
KCH Bl S R EE AR 35 57.4
FMEIE RSN SR - BEEHEER 17 27.9
HoAh, 4 6.6

X A Ry SRR
* % Hrtbll 61 AGHE

TN ~ ARG Ll s B BRI e KB Bk
Table 6. Frequency distribution of lifelong learning information how tea farmers obtained

JERRE I I A H ERaizn
e 50 81.2
S BURT 17 27.9
i 24 39.3
By 42 68.9
EHEE 2 33
HEEE 29 475
HEPR A 14 23.0
st 6 9.8
B 17 27.9
FRARE A 12 19.7
EfetzslD 10 16.4
HoA, 2 3.3

* A Ry ISR
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* % HopbbLl 61 AFHE

RESEEGEBN L HE  CHEBRASE 95.1% g " EE R AR EEII
(FRIERE) > HROTHIE © $2A- M A8 THRRERIRE T (72.1% ) ~ 48Ba oy SELEEE (50.8% )~ UK
FEERE (42.6% ) o S5 RIRMRA EIME R B2 B BB L HENE (7 [HEE) MEOHRS: > A
FI SAS FEFIHREGIENT (B BRIV X # - -ROTRE AT HIEE RS T AR, 8 T &
PR B BRI T E S B > RSB SRR AR 0 X°=6.625, p=0.01<0.05 - 25
KA TR TEEE AR - BABEERIR - B T 288 BB £ HK--- R
B2 MEEREMAEE ) BAEH - HotEERSH > ERL 67 (st 4 i > Ht
A 3 " 2B S EEN) E RS- EREDY » SRR A T 62 L BMRR T AE

%7 50 iR T 2B B ELRN) L HEh--- Bl - MRS -

xR 2HKHGEFNTEIR KB IER

Table 7. Frequency distribution of tea farmers whose major attendance motivation

S Uy T HaEhi AN Hork™”
BB T ISR B A 58 95.1
WA ZLFEH 8 13.1
FIR0EE 1 1.6
FERAT AR A 14 20.9
e y—¢ 26 42.6
Ry AR RESE B E TR 18 29.5
BT - RHSLEE RS E 15 24.6
A S THRRERYAE 44 72.1
Koy FEAEEH 31 50.8
EHREE - AHVAZR BB 20 E 14 23.0
oA 4 6.6

* A R B
* % Hrtbll 61 AGHE

#/\. BRAFERESEESEESEEEN TS EG2E ) RS TR
Table 8. Frequency distribution of lifelong learning types were tea farmers’ favorite or most-desired

e S o TG A B Pl
FUS IR R IEFI4R - e S e EE e 57 85.1
FELTER) (OZEERE - FEIR - B8 47 70.1
PN E N 18 26.9
EHES 2 3.0
1T E THERIE 40 59.7
FEE T ERAE 16 23.9
BRI AE TEERE 25 37.3
FEHHERE 4 6.0
FEHES 14 20.9
FREGRAE 24 35.8
HoAthr 9 13.4

* AR E5ERE
* &k HAobhbL 67 AGHE
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B R ESEEG A S HEEE N TR GEE | 2 KGREA 85.1% Fonve T NG
B HEESR ~ st o REBEE S | (FFUFR/) » R AE © FFEUUES) (A5 ERE ~ 5
B2 ~ HBPEIZS) (70.1% )~ {T84E R (59.7% )~ BEERBIGEEMRE (37.3% ) HME
CHERER R RS IS BN T e N YRR T S OSSR B R A
Rl AT 8HE PRANG > #E LA H RS | - HhEL Houle (1961)45 Hipk A 2 BF A EEI A IMNER =
ERER - R E S AE B - BEM A SLEDES) - KT EE > 2HE B -

ERFLRZEMESHERBSHEKGEH/ER > SIEF I NHFNE T FIEEEE M
28 | (FEUFRIL) » HIOIRIE © i CRREOR/N) (17.9% ) RATEME (17.9% )~ R
HEMS o pTCOREEET T B NS A = (E PR (Carp et al., 1974 5 Cross, 1981) © (1)./55% =
BiE(situational barrier) : EfEGLZHER ~ €88 - WEMES 45 ~ B AE - BRENEBE » FHE
ESBIEEEE) - (2). 6% EE(institutional barrier) © 5748 - PR - SMEANE - B2 - AR
SERRAITHEE © (3).(E AL S H [ (psychological or dispositional — barrier) @ $5E2332 A G
REFEFI B B AP i 2 E R - FIAIEHFEER AR N EEEE » Sk 3A BHINE T2
o SARZEMNTEE - At g S8R RSN G2 E SRR ZE » IR o6 R B0 -

AN BENEERRLEZ 2% FEEGETHESH ? KHERRE = 86.6% RnE
EE GFOFRT) WAFEEZTHE(R 8720 AS—(E T EREII S E2EM B UNE fon 2
Y BEEAEAS FEEY  EHISES TEEY - FIRERR A REEY - AIFEAREEE - F
LCRKEHEEY - TERICHEAEY » DU 2 MEG NS B2 2 E N REE S -

Gre DL Pl > aIAIR AR B G H B EEERANELERE > REKRARE
HVEEEFRE - BB N EEHNE » Lt 2EEE) - AN 2PkE (R 88) ARt =
T R AR MR B HIHEE - B2 E ey -« 2R EResey - BN RHEEy -

T~ IR FE e e B S B BB E N R R IR
Table 9. Frequency distribution of factors that can affect tea farmer’s attendance

WS G H BN E A H H4rib

e CRRERIN) 12 17.9
AR 12 17.9
LB ERAE SR 8 11.9
FIFREKBIFEEZE 40 59.7
BRI 4 6.0
KA B 8 11.9
EERE (PO PR EREE ) 1 15
ST 0 0

HoAth, 6 9.0

* AR Ry ISR
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T HELSEERNRUE L RECEGSESHE I T IE
Table 10. Frequency distribution of tea farmers who will think about attending lifelong learning after
the improvement of the above factors

HERZLER  EEETEESHA A B Hortk
-3 55 88.7
HEE 6 9.7
Ker 1 16
RE 5 -
o 67 100.0

- R GEEETET

FARRRRE S EEERIET A Y ESH T ICENGSEE T > GREUR 28K
SECN ISR 2R ~ rEEEE ~ bR ) UM R H (86.6% ) (FEIFR— ) HRIHIE
HOHASEERERE (56.7% ) ~ [EE 2N ST et ny NS e S8 (40.3% ) »

Tt — - GE2H TRENKSEE | HEZREICER

Table 11. Frequency distribution of lifelong learning types of tea industry were attended

WA TN S Y | THH N B4tk
ZEHEY BB 2RISR - REEEE - P 58 86.6
FREGRIE 21 31.3
FFETHE HHERE 20 29.9
B SEAR R 2 B N4 MR AR B S 16 23.9
HOHRAEE R Y 38 56.7
[ & S04 EE A P DL & R A N & S B ) 27 40.3
HoA 3 4.5

* AR R B

ERSHUSWA SR > WNCRERNA R ? WEGRA o ornhAbhm (GEU%R
T o W AREAE RS AL T HEI A 7 HEERA 77.6% TR T ASEHBERI R
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T+ SEEBK G ERHIN SRR A R Z KB
Table 12. Frequency distribution of lifelong learning t whether they were benefit
for tea processing and marketing

HINAE AR A A H B4tk
HER B 30 455
Bz 32 485
IERE VN 4 6.1
SE42H Bt 0 0
K& 1 -
&% 67 100.0

FH= - BRI E RS A TP T Y B REST R
Table 13. Frequency distribution of tea processing and marketing which were
improved through lifelong learning

TEHBEL 7 A B 2 A & Horth

FER e 44 65.7
FREERLERE G 49 73.1
FREEITHE 34 50.7
FREHA BB SR 25 37.3
FR N PR AR BT 52 77.6
SN 30 44.8
FREE SR 31 46.3
FRTER 25 37.3
AREEDERE 34 50.7
HoAth 1 1.5
* AN B

xH0U~ OGREED) THEBE o FINEZREOTECR

Table 14. Frequency distribution of contents that were improved through lifelong

learning
AN N [Epae

BRI ZEHE 18 40.9
MBS 5 Eipieag 1 2.3
B AL 4 9.1
FEME MBS EHEEE T 2 45
B DMER M B 5T 255 SERH R RT3 15 34.1
EIE 2 E A 2 45
HoAthr 2 4.5
KE (BFERUEE) 23 --

&5 67 100.0
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RIRAEFTER G EE T - R R BURTEZ IR MRS © SICRES T EEHHRE ~ 5
it~ ] (83.6% )~ FIIIGRE M (56.7% )~ A FIAEIEAEER EIFA S B S EAHRARRE (46.3% ) -

FTH -~ FREREEEH - BUNTEZARH R %~ R Bk
Table 15. Frequency distribution of services that were provided by government through
lifelong learning

BUN FEZ e B L AR %5 A ¥ Hortk
WIFEKS2HHE - B - B 56 83.6
il = ¢ 20 29.9
25 F 4 P A e 1 1 el e B B A BERR AR 31 46.3
R E 38 56.7
HoAh 7 10.4
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Studies on the Motivation of Lifelong Learning
of Tea Farmers & Its Application

Cheng-Nan Lai  Shang-Shiun Yung®

Summary

The samples of this study are 200 tea farmers who had been sampled randomly from the mailing list of
the Quarterly Tea Industry Newsletter. The research method utilized mail questionnaires. The object of this
study is to survey conditions of understanding for lifelong learning & their learning motivation, ways and
contents of lifelong learning, conditions of application in tea manufacturing & marketing and its influence.
We propose some suggestions for tea extension & counseling for governments.

The results show that all tea farmers agree the definition of lifelong learning defined by this study, 90%
nearly farmers had attended many kinds of lifelong learning. The major lifelong learning, conducted or
published by Tea Research & Extension Station (TRES) was trainings, demonstrations, seminars and
extension brochures. The majority of them hold that they would attend lifelong learning successively.
Nowadays, the lifelong learning, which tea farmers usually attended, is still the TRES’s trainings,
demonstrations, seminars and extension brochures. Tea farmers obtained this information from TRES. The
major motivation of attending lifelong learning was learning of new knowledge or skills. They do like or
want to attend the lifelong learning via trainings, demonstrations, or seminars which are conducted by TRES
and tea culture activities, respectively. The major factor that can affect tea farmers’ learning is the conflict of
management time. But almost 90% tea farmers will consider attending lifelong learning after the
improvement of the above factor. The majority of tea farmers hold that attending tea lifelong learning will
benefit to manufacturing and marketing. That is, customers approved their manufacturing skills. Besides,
most of the tea farmers hold that governments should increase curricula, places, time and propaganda of tea
lifelong learning.

Key words: Tea farmer, Tea industry, Lifelong learning, Learning motivation

1. Junior Specialist, Chief of Tea Extension Section, Tea Research and Extension Station, Taiwan, R.O.C.
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Case Study of Enterprises Management Improvement
for the Fifth Team of Tea Production and Marketing
Groups in Pinglin Township, Taipel County

Jin-Chih Lin! Wen-Ru Liaw?

Summary

The fifth team of tea production and marketing in Pinglin Township consisted of farmers with the same
goal. Members in the team work together in harmonic cooperation. It is expected to enhance efficiency
under the introduction of business management from advisory experts of the Tea Research and Extension
Station.

The goal of this study includes improvements for tea garden cultivation and manufacture techniques,
promotion of tea management efficiency, establishment of tea evaluation and grading system, reconstruction
of brand image, enhancement of income for members, and ensuring the income for consumers. The team
will promote “tea in life” activity, to make people enjoy and recognize the culture of tea.

Besides, this study aims on combination of the production, living, and ecology for native agriculture,
and extend it to tea manufacture practice camp for the tourists. The whole vision is to improve and promote
the efficiency of the management of tea production and marketing.

Key words: Tea, Agricultural production and marketing groups, Farming commercialization

1. Associate Agronomist, Yuchih Branch, Tea Research and Extension Station, Nantou, Taiwan, ROC.
2. Associate Agronomist, Tea Research and Extension Station, Taoyuan, Taiwan, ROC.
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Table 1. The statistical table of famous tea contest held by different tea district
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Table 2. The comparison of the sensory evaluation scores of different grades in famous tea contest held by
different tea district
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s S AR HEE CHEERS

o EB% K M BW KE SN Bk K@ SR B% KE SN
PA% 482a 16.0a 16.2a 485a 158a 1652 454a 16.0a 16.0a 47.2a 16.2b 17.2a
HZ 46.6b 16.2a 16.0a 47.2b 16.2a 16.2a 43.2b 16.2a 16.0a 46.6a 16.8a 16.8ab
£ 432c 16.0a 162a 442c 16.2a 155b 418c 16.2a 16.2a 44.2b 16.5ab 16.5b
“z4h 36.4d 15.2b 158a  40.6d 16.0a 14.7c  36.2d 15.8b 154b  403c 15.8c 15.6c
s EFH R 16 A E i FR o BHCRE

Ak K| MR B KE SN B/IR KB MR Bk KB SNE
gE% 50.6a 16.0a 16.5a 44.2a 158a 16.2a 486a 16.2a 16.0a 456a 16.0a 155a
E4 482b 16.2a 16.8a 43.5b 16.0a 16.0a 47.8ab 16.0a 16.0a 45.0a 16.2a 15.0ab
£%  464c 162a 1652 410c 16.0a 16.4a 46.2b 16.4a 15.8a 43.2b 16.0a 14.8ab
“£4h  402d 15.6b 16.0b 35.2d 15.6a 16.0a  40.8c 154b 16.0a 36.0c 15.2b 14.0b

Means in the same column followed by the same letter are not significantly different at the 5% level by Duncan’s

Multiple Range Test
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Table 3. The comparison of tea bulk density among different tea districts ~ (unit: g/l )

s EoE L H4fH] il =1 FEE Xl i

SR E 435 438 428 375 370 220 185.2 162.6
IR — — —

BT 0.05 0 [A—8RNBEZEFABE
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Table 4. The comparison of tea bulk density among different tea grades  (unit: g/l )

E ATIEE _ . . S _
e I3 e EAN
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Ragill SEIEHIE
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BHHE
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B HE

g E 430.6 424 4 4244 416.2
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" I

PR E 366.4 364.2 364.8 362.4
SIRHE

XUPRE R AR IRE EFERT . T RRER - $eihE 28 4DRCEE e - AR
BRI o PRHRIEIGIRZ (B85 > W LOREEZ R — - M4 - B B MER £ 2 hIE R
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Table 5. The comparison of tea bulk density and the ratio of refinement by different ball-rolling times

AL N U E

B HEN HELN R HOES BN R HER HED (%)

1) 1) (%) 1) 1) (%) 1) 1)

OOk, WN B

7

180e 237e 56.1 130e 170e 70.5 140e 150e 75.3
225d 265d 74.8 175d 215d 76.4 185d 205d 80.9
295¢ 330c 84.2 210c 244c 80.2 240c 260c 81.0
370b 408b 89.0 320b 365b 81.7 328b 340b 85.3
430a 455a 96.8 399a 415a 88.6 376a 395a 77.2
435a 457a 99.1 402a 418a 90.2 420a 425a 80.8
440a 470a 91.8 405a 420a 90.8 430a 440a 84.3

Means in the same column followed by the same letter are not significantly different at the 5% level by
Duncan's Multiple Range Test

TN~ ARERER RE R L& ~ HIRKE W E Z 531

Table 6. The analysis of the payments, shapes, and aroma by different ball-rolling times

T EAL TECT —T) TR I =KE (%)
1 15 + + 26.2
2 30 ++ + 22.4
3 70 +++ ++ 20.6
4 100 ++++ ++ 19.2
5 105 +++++ ++ 18.4
6 110 +++++ ++ 17.2
7 120 +++++ ++ 15.6
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Study on the Quality and Bulk Density of Different
Grade Tea Samples Used in Famous Tea Contest

Kuo-Renn Chen®  Jin-Chih Lin?

Summary

This study is to investigate the relationship between the qualities of different grades and bulk densities
of tea samples used in the famous tea contest.

The difference of aroma is remarkable among the grades. The liquor color and appearance have
differences between in-grade and out-grade teas. The bulk densities of high-mountain tea, Tungding Oolong
tea and Mingjian Oolong tea are 435¢g/l, 430g/l and 428g/l, respectively, which are the heaviest Taiwan
specific teas. The bulk density of semi-ball type Paochong tea from Mucha and Taitung tea area are 375g/l
and 370g/l, which are the middle ones. The bulk densities of Wenshan Paochong tea and Formosa Oolong
tea are 185g/l and 162g/l1, which are the lightest. Different shapes from different degrees of ball rolling affect
these results above.

In the statistical analysis of tea grades and bulk density, there are no differences between the grades and
densities of Wenshan Paochong tea, Formosa Oolong tea, Longtan tub-ball type Paochong tea and Mucha
Teh-Kuang-Yin tea, but there are differences between in-grade and out-grade teas of Taitung , Luku and
Chia-1 tea areas. Comparing the times of ball rolling and tea bulk density reveals that the bulk density of 1%,
2" and 3" ball rolling times are 180g/I, 230g/I, 300g/I, respectively, and the average of 5" to 7" ball rolling
times is 430g/l. To meet the demand of unique shape and to lower the cost, ball rolling is suggested for 5
times.

Key words: Bulk density, Ball rolling, Famous tea contest, Tea tasting, Grade

1. Senior Agronomist, Tea Research and Extension Station, Yangmei, Taiwan, ROC.
2. Associate Agronomist, Yuchih Branch, Tea Research and Extension Station, Nantou, Taiwan, ROC.
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Table 1. Population and mainly crops cultivated area of Pinglin and Shihding in 2002

UNUE QY — 32ATETY = S /2 UATETL -G S HRIE i Stet
population  cultivated forestland  sweet tea vegetables fruits
landarea area potato (A )

N em emn  em @ G5

PRGN 6,207 1,713 5,420 0 946 20 78

AbERD 7,668 1,988 7,604 22 560 81 209

BRI © BIRRBUT LETHE

SR EL R AR E R EEEAVR R (R) - AREE T U N BB IHE ROREEFEE) AR
REELL T v ) ISR SRR R ERIRERE © FEAMATA 96.4%  bEdlile 86.0%:8 KB RAktE
FEEEIRER T SR, REAED 540 FIMATA 94.0%:E0 R ERIHE RORLLEE Y
FELLEREE TR ) AU IAER) - AEATATA 84.1%: AR E) - 13.6%:8 2 BB - T
PRERYHE RSEL B EBIE G AR ARERY THEEE , 2 AIMSS A IR AT ()
B - o RE BRI EE N P RIS ERVRE A HEN B - HONEEHE
RO 6 s R S EERREA S WS RIETRE(S - 2002) -

TAEE RA LB PR R T - PEMANE 97.6%:0 A 2S BEnY - A AZ e il & 3 - Red
A 89.8%:0 fy it B o MEFARARA 88.0%:8 Rk EAVETELE R A > 3.0%:8 /A A >



PEPRELOTERI S R BOR LTI R R A e 159

BEARRIA 69.3%:EE Ry - (BIRA 11A%EERA 1 - RIEHE BSLEEAVETE > TEEH TS
A BEH SR R ~ BEUT K IU R G HEE A B RTaERR - DA R R P - SRR ()RS
BARTER LAF - IS S FR R () SRR PP AR T P A RE - RN RIS FE
SRR E R E IR - JISR R ()RR R AE T (B RL > 2001) - AR AN B
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MEENEEEGH A PEEEEEEEAGR -

IM#8 8 BAREE AR RN E B S G - FRAR 82.0% KA tiE 64.4% 2 2 (R6)w0 M e
HEHE PP 12.0% K A0E 14.9% 2 FEE (R38R E B © 1 2.3% Al (7) 8 R E(H X
5 PR o (B ROREER S FRREAVEERSE - BEMBA BT EE R A
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B R 1,500 Jt ; AhEdRrEa & 10,000 JT » BH5F 5,000 T > 7% 3,000 T » £6%5 1,800 7T © (&
B 1,200 JT © HR—f 5 EREZ - MR SO B s E R B A BE AT SO B
WA E I = R hEA -

HA A4S 2 (8 B2 LE RS MIRERUR 2 (FEAR4E 1,100-1,500 © HE4S 500-800) - 48573 A S5T
JE [B]— 4R AR EE » — el EIRELALR R R () YR T A B2 - RS B SRS AR - A8
TN > NSRRI FHRER > fEanE LIVE SRR - NS E R EL T
ZINE - NIEAEREN B oS EEE - BIEERIEEFEFESMHER - RS ERETE
5% HEPREIEINESRAVIZSY » (H o] DUE S A E SRR R B 3 — - M AR S R
FEARATME 29.5% Y » NS 2 65.7% - GHEHI/ME 39.5%8 5 - 5 55.8%NEK - AR
F(F)E P ICB S E# LR - R TR EES > HRTREN RS INE S S AR 2 R T E
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HETIF - OB HEENTRY > REEFIIII AR EHE A -

)‘>+

S

ZE R

1 5IUMRBUT Tk 2002. 5108 90 e 2. aItMBUs. &4t -

2 THIbE R B . 2002. 90 FFEEdia . &g, adb-

3. SRAREE ~ BISCUN. 1994, SUELEFOR A EAERE]. FIEAESE 42(3,4): 81-89 -

4. PREEE ~ ZIBTE. 2001. SPSS10.0 Bgma RS, SORtEEN. &b, pp. 191-207 -

5. BREQ(E. 2001 (B ROSLEFFHEFRICRERE 2T R EEEREVEIGHA. pp.
52-61. TTHbERE SRR B EASE BG4mEN. HEE -

6. HEh. 1998, SRELLFEBL L. BEAIEN RIS = EFEL SR pp. 137-141. 52
HARSRIRSEIT. BEE -

7. HREh. 2002, FRE ARG GEAENT AR 21: 175-180

8. FEIERT ~ ARHER 2001, REESVEECEILIISRERE W50, BEACEI AR 20: 159-174

9. SPSS Inc. 1998. SPSS Base 8.0 Applications Guide. SPSS Inc. Chicago.



160 B EENITE RS 22 1 (2003)

Study on Tea Farmers of Pinglin and Shihding

Townships : Their Attitudes about the “Famous Tea

Contest”
Jyh-Shyan Tsay* Chwei-Feng Chiou? Kuan-Li Kuo' You-Zenn Tsai !

Summary

Wenshan Paochung tea is classified as a lightly fermented tea in the semi-fermented tea category,
which is mainly produced in Taipei county. The plantation area is about 2,300 hectares, in which the
Pinglin township accounted 1,000 hectares (the largest) and Shihding township accounted 500 hectares (the
second). The tea farmers and tea traders offer tea produced at that season to the sponsor of “Famous Tea
Contest”. The professional tea tasters invited by the sponsor assess and grade the quality of the tea. Those
tea are packaged and sealed according to its grade and then sent back to the contestant. The awarded tea
will be displayed and sold publicly; this is a way of promotion in tea marketing. During the spring tea
season in 2001(Pinglin) and 2002(Shihding), we surveyed the contestants’ opinion by questionnaires; we
hope the result could be a base for improving tea production and marketing in the future. 169
guestionnaires were taken in Pinglin, and 166 (90.2%) of them were valid, 3(1.8%) were invalid. In
Shihding, we took 87 questionnaires, 85(97.7%) of them were valid and 2(2.3%) of them were invalid. In
Shihding, 96.4% of the contestants in Pinglin and 87% of the contestants in Shihding held positive opinion
that holding “Famous Tea Contest” can assure the quality of the tea and stabilize the tea price in the market.
94% of the contestants in Pinglin and 87% in Shihding thought that the contest could increase
non-contested tea selling, and it is also an important way of promotion. 73.5% of the contestants in Pinglin
and 90% in Shihding think that the grading of tea performed by the tea tasters of the “Famous Tea Contest”
is fair. But 65.7% of the contestants in Pinglin and 56.5% in Shihding don’t approve that the teas of the
same grade blended and packaged altogether after contest. Only 29.5% of the contestants in Pinglin and
39.5% in Shihding approve it.

Key words: Famous tea contest, Wunshan Paochung tea, Production and marketing, Pinglin township,
Shihding township

1. Associate Agronomist, Assistant Agronomist, Director, Wunshan Branch, Tea Research and Extension
Station, Taiwan, ROC.
2. Director of Yuchin Branch, Tea Research and Extension Station, Nantou, Taiwan, ROC.
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ARFERRE ZRCRTELE-
B A5 248 Blepharipa zebina
(Walker, 1849)
(Diptera: Tachinidae) (fE3R)

BfEX 1 BBM2 SiRF?

B =

AR 4 B 2 2 - BRI 274 Blepharipa zebina Walker, 1849 » 3% 4
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KaEB: A - PEOESIRE B PR NER R NSRRI EE =AY - SRR - 25
EED - HoRIEE 1-3 AR/MERMINIE ; AT - 1% AT RS Z iRl 8 -

REEB: FEMIR MIE 3 %% R RPIATRE 1-5 RE ; FEEEE 3~ 4 B i R 19 4 - (EAREDR -
E R B AL IR TR - HEEREE 5 B I HORIE - B R > mBReR B - Hi
e R’ 4 Btz 1/2-213 -

EEAfs: 49 PREGSHEEE - 11-1- 2002 » (5% -
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Fig. 1. The symptoms of tea plants caused

by the larvae of Andraca bipunctata Walker

fiE — - ELEAE 2 B = - SEAMHE 25 IRl &
Fig. 2. The pupa of Blepharipa zebina Fig. 3. The female adult of Blepharipa
Walker zebina Walker
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A New Record of Blepharipa zebina Walker,
1849 ( Diptera : Tachinidae ), a Parasitoid of Andraca

bipunctata Walker in Taiwan

Hisn-Kuang Tseng'  Shu-Pei Chen”  Cheng-Yu Wong®

Summary

The Blepharipa zebina Walker, 1849 was found in Taiwan recently. Some comments on
morphological characteristics, geographical distribution and hosts of the insect were described.
Key words: Blepharipa zebina Walker, Diptera, Tachinidae, New record, Taiwan
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