EEICENIFTER R 25: 1-16 (2006)
Taiwan Tea Research Bulletin 25: 1-16 (2006 )

R PR I A E S
2

S,

Mmoo '

R 92 FHER ERKWIIAMET AR L BE - LSRR (5 103 % > 4%4H4%
Sy Bt Y = KBB4 51 By Colletotrichum BB 24 £R( 53 8E% 23.3 % ) Phomopsis
JBEITE 9 bR (78R 8.7 %) K A BIEIL 81 1k (4784 78.6 %) b= AJHE MRS A T H1E
2 18 A AR E B A LS RESS T TR IR MR (# H 1% - 3838 Colletotrichum J&
% K Phomopsis J& Bt < 20 1 B FHE 55 0 1 A BT I #E 25 B RERT A 207 S8 53025 -
BRES EEAME S B0m M v a4 B 2 MR H 4 R 2 P83 52 100
% o ffi H IR Al B ISR R R F B A B SO R B IE A AR . T B IR TE
By AR - TIBRE O BREMRR RN > B 12 - 13 SRR A B R R 7R ol e A
PR o RN EE 2N R B R B AT AW R4S SREL L - #E H fy Macrophoma theicola Petch < S
SAEAEEE MRS - R AR 2 R R R Ay 25 £ 35°C 2 0 M pH AR
BN pH5 2 pH7 EEIN - MAE R E AR T RN TRl » BEE TR >
Brrh Al RS -
BESHE T © SR~ ZORRE ~ PR - Macrophoma &

allg

&

FIAE Ry — T BB » BIRSNSIRIE B R R BIEE 4 - TR R 7 (BT S R R S R R e
¥R ERGOARIOEE WA TEUBUKZEEIR - CORGRER B EECR G LHfS - 2 EraEE
B ARk _E— B - ARSI A R R B R E B At BFR 5 - (B AR R (AT HoA R (PR
P AH & (A -

BAGEREUR » BRSO RED 55 SRR GBS A R i Z SREARAT - (5%
e AR 700-800 /2 EHERME 22 200-300 AEH (£ > 1983) « [REY 64 FAITRFIRGEA K FE -
JRVEL ~ B2 st PR 5 A BRER ARt - SRS DI GHE I - AR W 1A - (R[] 80 4
FAG A SO R R IR SR LR B (R E > 1996) - [ RE] 91 (/AT HEEL T - &R
SRR 2 S AR R 83 % (GfF > 2002) - [HZE 69 flil (B K& > 1965) K 104 {EAAsH fnfd &
mg (5> 2002) $RRARPURIEZITIT - SR SFM AT ek LR akZE

L THh LR B R EN RS WEIEE - 68 HEh -
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OSBRI AL B R - FLRERA AR NI TN R B © ZS A i Sl B A B A 59 Bk
FHE ERE - ZEEGRE  SRERE R ER SRR ISR R AR E - MU R B S
AR & RAEE TR o SR A M IR B 2 W22 D9 T > $8 S8k S & /B I 2SR s 2 0 R Ry
Cryptomyces theae Sawada ([ - 1919) - Hig 2 iH5¢ (Gf=UR2R - 1975) AT R AH AR 2 i E
R R EE R4 (Plectomycetes)  —FEASE T Y THE o iZsK 2 H5E (Chenetal., 1987) HIfEE
5 Macrophoma theicola Petch 25 i 2 R 281 H AT 2 Y ReEF- (B R F > 2004) HIEE
T AR 5 E Glomerella cingulata Fif5 (2 R » AHFST B4 filoips K Hom R B B AT TR 9T > A
FAETE LA RIS T 2 2 B AR - DU HIRE TR R AR Gl 2 275 -

MR T A

(—) PRiE
REY 92-93 FHREMGIRAAEH IR > o5l 816 - GF ~ Fft ~ BB RSOESt 20
a5 U S HE TR A EHETTEREE LAF » ERERIFRCITSELL 75 % Bt M s & FETT - BT N Z i iRak
IR BN BB > =R M EXE EERE R TR E TR - SR B SR RS R R T > I
R T E A -

(=) WA E T HE R ORAT
HRERI AR D 34T 5 70 #1% - U) MR EENER R E 1 Z S B MR NG (892X 2

x 1 mm) - B2 % KEREEER E (Merck) » it 25 CRREFTIEE - ARG RINERVINE S B&E
R (IxIx1 mm) B EERZMEEFdEES (PDA) £ (Merck > 39g/L RO JK) > Efr 25C T

B BRAEBRRE ERREWEREMNIEER L FEGRIERIER - UOREE B2
ORAF o BRI ORI Z KRR E TR E R - DIPRER A2 52U T o7 -

(=) #E
DLpkst PR R A R B2 7% (pyenidia) » HET/2 V)5 e pREUR 172 2 B 1A
ST RIERYE7H % 1 % cotton blue lactophenol Z 3 5 | - & EZHA 1% - PO ME Tl
KA - A ARSI R 2 A 20 {EAR 17t fe 50 e A/ NlECH 2 -

() PRI A s B M

VIRUS $ Z A i A DA R R IR Z EEIB4LT 5 X 5 x 2 mm R/NFESREE - BNV R BEA
e (FRASHDR/KM 3h & » 121°C ~ 30 3l > Mg H PR 1 20) - 7 25°C TR - s Rimisi
R EARE R -

PRERE 92 5 2 H ARG HEBEMIE —FAF LSRR E » EENEAARGALL - 35 EG - 35k
fEa=4:1: 1RG+LZ 3L (O 10 A7) HRRCERET - SR ks - IENRERR
=y > G HERER B ETT A B 15 5ri# - B H WE AR R E A E vein (500 ppm) U
SEFIORGE o REIFEE ~ PRASR A S HART T =18 L M R i R MR, - PR T ke 18
{8 HAFE OSREZALREL 75 % TSR > RHEEZ1E - DLOK AT 2 B8 ] R S A MR R Ea
F4ELY 2x10 mm N2 GO K RIREEEIR L 4 7 2R SEA U ORI EREE RGO
A PAREE R 2 26 R B A E R IGe - B — BRI 5 ALk > HEflSe s BB RR 2 K > &
SRR FE— i R =R T AR E SRE R - SRS sR HE IE R 2 (B AERRAE T
TEE -



AP A L i R AR B R P et 3

(H) JRIEE 2 AR T
1R EGE R P
AR AR BRI 9cm PDA SEAR | » B 25 CIRAERATNEETIEEEAE RS
9cm PDA SPARELES » DIEK 4 mm Z SEFLEsVIHE TS 1B% - R EAREEAAAE 28T 9cm PDA S
P BB A —E&E - G REEEILIUm - KPRy A& 510152025~ 30 -
35 & 40°C 2R RA TR 2 IRE TR - 5 RBENEE A/  sTEEFEGEPIERAER
R (mm/day ) e
2. pH BE IR ZHE
RBE . PDA BFE A HUR S 249 55°C » PR RE(E F DL 0.IN HCI J pH 5R4%3H% % pH
3-4- -5k pH6 54> LL0.1 N NaOH % pH 2 pH 7 ~ 8 ~ 9 JZ pH 10 1% » LI43iF 2853 A HY 20
mL SRR E I - FEEER M o BRI B 9cm PDA SR E - B 25 CIRUR
AE RS TP SRS h B B AR E R 2 9om PDA SEAESGHE  DIEE 4 mm 2 $EFL 2 UEE S8 4%
BHILESAERASIE 2 FAl 9 om SEAR I > BB A —FH4%EE > &— pH FEEILIUM > FEFEm sy 5l
BN 25 CIURAE RN B 2R TEE b KM ENEEA/NGETHEFEAA I B E R
(mm/day ) -
3 tIEEESER A
B AR EREERY 9cm PDA SEAR I » B 25 CIDRAE RPN B TR EEGERE
9cm PDA SEAREB&EF » DIEE 4 mm 2 SEFLERVIIE 184 RIILEARIRISIE 2 Ll 9 em SEAR
g FE A—E&IR%E > 7 HIRBEE L5 A BT ERS - BREENUV) BB LR > 25 CIRURE
o BOtIRRAEEILIUMN » B8 5 RiRENE S /NG B E P HEE R ER
(mm/day ) > FT{S455 DL [ 82 5285 (oneway ANOVA ) KB ET[C 28588804 (Duncan MRT) #1T
G3HT -

RS

i — Rt fmfel - Horr A SIS RAIREEKZ IR - 1 B Rl A fhEE dAR & KA
B RE 92 FHEREKIFANEHREHRIAR » 2R BEE - 63 - B ~ SkERSCUhE 2 20 FEE O
SRETR P A B TR TAF - SR SRR A PRk 103 A - &LAR 4R Bt 2 Bk ml B o = AR E
F=—) o H AGERRA 811k - 0EERY 78.6 % ; Colletotrichum EBETIRIL 24 # » 575 HERLY
23.3 % ; Phomopsis J&EEIE 9 fk » 0824 8.7 % -

I SRR RE R SRR T H R B S ARG Y MNEE — A ZEPk - HEiE
RERERERETERE L FRIPEY 20 ORI ES 2R OEE WS RSAEREIRNRE
&AL BEIREGE AR B —AsEE EAREM - S HEREN SR ETaEEEE L
R IPREY) 2 O e ZRiiE R Bk 2 R EOEE (EH - C) WRBGEHRAI B —fEairE T
AR AT B METR 0 KR SCER (Sutton, 1980 5 Barnett et al., 1998 ) 2 EL &y Colletotrichum &
EtE - EEBEHRNEREFEESEE LV FRIPEEA® (B D) —ATHERETSH
WEREFERIAEEESE - EREGERA  BAE—f A TR T DA EfR » JhHR e
2R ke ] ONEY 28EP 2 o i+ S ERME R B+ &ERES8 (Sutton, 1980 ;
Barnett et al., 1998 ) % 1= H. & Phomopsis B E £ -

B ARBERATEE R 18 MAKRZFH LBREARE - [ A ®4st Hpm R G R R
= ATIpT Bk DU ST N TR = KRR fERTHE Y. A ERRE Y 0 R E & 16
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PR A BRE R R ARG SR AT R BUR ER R FEMA 2R - Br 4 Pk A EREE80R R - 77
it 20 % % 30 % b HEx A FEEZ N T3 RE AR ER 50 % - [ HrE #ES R 2
T fpk By LB BUAY > Rt (8 — B) » FRFEGETRIEE 8 - S HE 8D A Bk - &
Pk EE AT TR IR 10 #& Colletotrichum JBEHEEN ST - A 6 BRI EBRIEKEDRIMZE S
Fefd 2 SRR PGSRBS E (R - S 20 % X 30 % A4 (F) - HEHRESEMEETR
JR B HER - A H 2 i Colletotrichum B EITR AT FF 7 - P BELLBINGARN S » 5591 - ATk
PR AT TR R M RIEL . 6 1k Phomopsis [EETRER ) » A 1 WRk(EE A REHmREAANE 2R - FF3s
I B B AE AR AR T S R F o BT - A 20 B HY Phomopsis BB - P8R HEE R AA 20 %
BRI BRIV SRR A 2 T T -

#A1f Phomopsis & B ik EL T P F A\ T HEdE 2 38R i v e i > (H R — 2 S R UR AR A
FERL PR Phomopsis [& bk~ S8R (8.7 %) MHEMRE AR EE » PSR FERE
Rt i B A A Phomopsis &8 B i e - 11 ELIw BRI RG4S SN HARE T HA — S B PR 2L
M E S > R MR 8 AR HESR I Phomopsis & H M MEJE 2SS M 2 FERIRE M
Colletotrichum J&§ BRIFREE T PR A B 2 iR - B8R (233 %) JRAE » MHAT
Pra B S RN HEUR T I7MEE ST » 3R EREE 50 % » XOETR IR E A dE it H
HOE R AT R B - SORIB AT AR HESR L Colletotrichum BRI TN E Ry 25l 2 £ %2
PRIRE © T A BN EE SRR R R B P i - B i E 2 o BkTE - A
SR )R o i BRI G RNE R RE 7 A BREAHERZBURT -
IR IEE A AR A R nTH A R B A E RS 2 OB R Fm R B A e 2 e -
N B 2 KRR E T KRR EAOOAETA (E= A)  FE O A
& DIk A 2 T30 TN AT AIAH SRR DM 3505 — MEE PR BRI il AR R e A Bk 5 BRF O
SHEMERIZIRIL » HAGIRIGZ 64 598 ~ 64 12 9% ~ 64% 13 5% ~ RBR RIUFHEFHIRAERZ
FERIZ RPN T Bl o A BEibk - SRR GBS Al 2 1 E R I Ry A Bk -

B A TERETTHARES R I T RN R R4 R R4kt - APRRE - R4 (superficial ) 57
Rl EREA (immersed) o 5 [E = B k& C BHKHURR fk E 2 i8F7% (pycnidia) B2 YA # E
TR RV R 1% » POCEREER N TR 4R I RN RERINEE S (immersed ) BERAME -
BHAR B A BRGIR e BECunilocular )~ e tE B iR 2 B AR TP B UR IR RS » E K4 160-260
umo SEEEE) 170-300 1 m > BE— - B ~ ZURZEHE 2 LT (ostiole ) iz A7 HH 9% » E{K4Y 20-30
wme@El = D B AR 2 fiF RS faFEHH (hyaline )~ B - fAEZ( oblong ) 2 ##{R( clavate )
REF (straight) ~ #JE - K/NFEH947 26 (23-30) x7 (5-8) pm» {ikKiE FalREEE iR Z e (Sutton,
1980 ; Barnett et al., 1998) $ZEEHENRE2£H 4]~ Macrophoma & (Sphaeropsis & [G]¥15 %4

(synonym)) » RFHAR 7% Ko 7 AR IR AT A SR (Petch, 1917 & 1923 5 Thseng, 2004) #E{TEL
WEERARTE - T AR R E Ry Macrophoma theicola Petch

FIFASG AT HEG 2 3 MRASRUA R B SRAE T AR BERT MRS - Hoh SPL R R BRfE Bk - 1T
PP7-1 J PP7-3 HIl Ry FHR - #feik - 8B PmHIEE 2 BRI B 450% 5-40°C RS HEIBN B A R - MHEK
AR ROl FE #iE Fy 25 22 35°C 2ff ([@PY) « MRE(EZE 5C » 7 REBEHEA A 0.1mm 24 &
B REEZE AT - 7 REFEE 0.3mm 2 ELFEAERR - BN E G R 2 B2 M
B o 1 pH B AR E Rl [ - ARARE R pH3-10 ~ #EIN B ] £ & » MaiE pH 4 R
& Fy pHS 2 pH7 2 (&7 ) - MAET YIRS H A R 22N - 45 R AR 4RI T
BAMER T HARERE TR MEE R TR » BEPEREREIE (FR=) -



FAA R i B e ELAE TR e PR 5
S

TEAZ R 2 R R B2 5E 0T - GBS A R AR F R 2 408 - SR (H - 1919)
T Ry P o 7 e E i T R nE P T RE AR TR s B2 1 & . Cryptomyces theae Sawada Fir5 [#E » [
e BRRL T H 12 GV A RSR[5 B — AR AR ST - ASGRT B FREA e A 2 i

(1959) 5 AP I B 7T AE £ Macrophoma =i Phoma &2 HE - 21878 (SHRE » 1963) &
HiH ke _EA Macrophoma spp. &z Nectria spp. —JHEEMERIFEFAE o E1TRAGR IR E 2 0 HET
%% (£ > 1964) B > $£4538EH Macrophoma spp. ~ Nectria spp. ~ Botryodiplodia spp. ~ Fusarium spp.
Colletotrichum spp. iz Pestalotia spp. 55 /<& i - (HH ST N THAEE SRR - M= SRR &
% Macrophoma spp. HYRTEEMERIA - (845 2 BT (B K& » 1965 ) #FMIER R Z HE VI K% 2481 -
H sz AT &, Nectria spp. k2 Macrophoma spp. ZJsJk » SUEFTARAGEL 2 EAHFEE (& > 1966)
4E B2 I0 5 Macrophoma spp. ~ Nectria spp. -~  Pestalotia spp. ~ Phoma spp. ~ Cercospora spp. Kz —7f&
KA Z TR e AR RE o MEAERAETY R Sile 2 45 REUR B T2 Macrophoma spp.
(B T7 4535 Pestalotia spp.£2 Phoma spp. - i FL&$EILL 1 % Eosin Y 3l Se ki an K TG - 2651
KRE SRR R BRI S - 218 9 (5555 > 1967 ) > HII43#EH, Helminthosporium spp. ~ Penicillium
spp. ~ Aspergillus spp. - Phomopsis spp.SFE & » A N THEEER S ARy - M@ itse (EH5%
1968 ) HI| 57T #fH, Macrophoma spp. ~ Phoma spp. - Phomopsis. spp. *Pestalotia spp. ~ Nectria spp. - Rhizoctonia
spp. ~ Fusarium spp. & Diploidia spp. 5 E K @ {HERIEGE - 5% - HEE AR UFIEEEE )T
AT AN LRetd » BEPNA AR SR D RORRe 18 ZAT B o S P o Bl LR B = T 1% 2 B2 (i - 1969 ) »
RIJ4> B Macrophoma spp. ~ Phoma spp. ~ Phomopsis. spp. * Pestalotia spp. ~ Nectria spp. ~ Fusarium spp.
J% Helminthosporium spp. 25 E & » B i $ LA Macrophoma spp. #5537 > 2RI H e sm Fl
PR A A N TRt T AT AR SE R - TR o Bt A T HER R D2 A2 R i i i BT
Fy 10 R ey (IR » 1975) » g FR 2SR Rtns = s [ 6 Jd />R 2 BE o 4 (Plectomycetes )
Z—REFBEER - (H AT LR o AR RS Y o BRERRA (1983) 45 HURHR Rl M s (FR T T4H
V)R LA safranin #EFTHIZLEL fastgreen #E441%  HTASHRREFRINEESIE Y B G » IR
JAREIR <~ i A tet th B AT - BRI 2 HBLRG — g Bl e S 2 Tk T - 80 AL
R RIREE 2T (Chen et al., 1987) : {¢ 104 BRI Z & Z okt SLoriEt 102 PRAH[E &
k4821 wheat-oat grain 555 A\ THHME £ 61% - 4 86 % ARG - I H R IEREm R
TR IR TRt SE RS AR 2 N T - MR R R4S E 1% &y Macrophoma theicola
Petch o [EFZEI S FAAR R E S 38C T 2 K » AT E& AR 0.3 cm > it -71 bar 2 =2EFK T 5
K JRA[AE R 0.3 cm - BUREAHE M FRMNEL - AMEYIReE T (B R E - 2004) AR R Roim
% Glomerella cingulata 5 [EE » W s 7 i 8 (5 R R FE 7 A 048 MR A S B A 2 45 1= AT Rl
ZEHt - I Thseng ZERIF 2 0Bk (Thseng et al., 2004 ) 28 & 2585 Fhp 9% JE 1 B Macrophoma theicola
Petch -

Fir 5 B 51 2 B A1 B 2SRRGB F 2 SCBR (Petch, 1923 ) F it M B Rl R R Sl BA
Macrophoma theicola Petch 2 35Jk o ififE EIFE 5 EAS A AL 2 B (F > 1983) F-ZH Nectria
cinnabarina ( Tode ex Fr.) Fr.Jz Nectria spp. * Macrophoma theicola Petch 7 r] 5 [FEAG 57 © #5 AR
R (BREC B - 1990 ) Sc#k Macrophoma theicola Petch m] 5 EEBLA SN Z AR - & poR &
B ERAESE - T H R — AR RN RS R - B &R (Zeiss etal., 2001) HrRIZH 2687 B -
%1 Aglaospora aculeata - Botryodiplodia theobromae - Corticium salmonicolor » Hypoxylon serpens -
Macrophoma theicola - Nectria spp. 5z Phomopsis theae 2 » E§ R3S pk o MG > Z5 B IR &2 -
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A - BREE T AR [E S 2 Z(E - (HINA S (Baxter et al., 1983 ; Cook, 1989a) {£3%

~ BEER ~ GEET - K EEHN R Glomerella cingulata (Ston.) Spauld & Schrenk 5 [#E 27 28 G4 &
( Camellia dieback or twig blight) &4 - LR IEE RS S FEZS/C# (Baxter, 1984 ; Baxter et al.,

1987 ; Cook, 1989b) : 1.i% i (dieback) @ ZEFEHEFZEAIET » WA M EAGEE 2 FEZA IR R R >
HEF W EH o] BB PR > EIN R A ER Rl 08 2 FHAR - 2. 5805955 (canker) @ Z5E 5 IR K
AR ECEER A - S RRIRHBR R IRAL (R R B SE - 3.3EBE (leaf spots) - 4. 4 S5 (grafting) &
s o NHEHPNSERIE)T &N EZEHIREE (canker) Jpfel (West, 1946 ) » (i /AR J7 1 Al DAL R AG Ak
R -

MAZE 2 (SRS EES FERERRE > 103 MRIERFR 1R B 2 = KB F EER
th > Colletotrichum & 2 Phomopsis & FH P81 8 -~ AHBE SRR ac sk mi — AR RE By RE(E & LA
FHEAR - ZRTTAISE 2 45581~ Phomopsis & &z Colletotrichum &L 2 SRR m - HEEREDH 2
FH LSRR T EUR S RN AR SO SRR E AR R E 2 VB T 0 (EE B TESE
BEEMIE A AR 2 T 2R © 1 555h— K% Macrophoma J& R S {E AR - BUm e o
shBB 7 B TFa A E ROAR - B GBS A At 2 1 5 [ [ E &y Macrophoma & » 48 EEEAH
RSk 125 H £y Macrophoma theicola Petch o (i 6 H AR T FTAE R EUT - HESE 240
EA B OGRS K pH R SAMSZME - RIS R EE IR IRIE T H A R R ok
PR BRI E RSO - 2R iR SR M E S

75 3Rk

1. 41983 IRt EBORIN R Z BT B a5, G /R e e gt 2: 62-71 -

2. TEU5R.1964 SRR R 2 9. 8 A Rk bR P VIR e s B o AT I R 18-14 -

3. #AZfR - TWI.1962 %R E SR BERERAT VIR e B A LT 6 -

4. ERZ e > TEI9R.1963 R amEE. BB s RIESERAT PHER E R B T —
11-12 -

5. BHZfH - SR - B =.1967 ZERhE S E R | ORI 2 TR B G R R AT R
BRI LA 20-21

6. EHZ M ~ B = - $EAIE.1968 ZEhE s EsEs ¢« BRI 2 T 2E. BB AR EM R AN E
T ERE%ER: 34-35 -

7. FfuhiEE st 1959. &8 & B R BR P PSR HBh o P WU AR 179 -

8. iR 2002 FS R AR I B A E I BI5GB A R S I I S5 02 5% -

9. BESHT ~ BEEEZE.1990. 25 M A 28R B0V Bl A, ERER T . EE. p. 116 -

10. BHIEHA. 1983 555 CREEWT T Rl SR BilAgE . B2 S FU sl 2: 112-133 -

11 E3ELS ~ FREE (47) 2004 FHEYRSHE — FBHRE.— - 0% AR T A TR
% B LAY s g T . & p. 569

12. SHEEE ~ B =« FRI%.1967 Z5 et it 2 ot A+ AR FEE Y R st Bs 5. R AREE SR E.pp.
369-370 -

13. 50 ~ BEEE - BRESHA. 2002 25 Rl R s Mo b M 2 s A B0 A R B AL 1 119: 86-88 -

14. BT ~ FRI4:. 1996 FBHY il B2 25 FH S i 158 FH R s B e s S S B . 2 B 2 S i 9
# 15: 47-56 -

15. E ki - ZEIE. 1965 2 Ml 2 B9 8 4 B R BR T A 2 S5t B 47 FiT. 1964 43 20-21 -
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T~ REGEP R ARAT B S A R it e

Table 1. List of 3 major fungi isolated from twigs of diseased tea

& Feon# A PR - :

area sample No. A strain Colletotrichum spp. Phomopsis spp.

fEER 0 0 0

Hualien & Taitung 27 23 (85.2%) 8 (29.6 %) 6 (222%)

Nantou 28 19 (67.9%) 2 (7.1%) 0(0%)

4E 0 9 0
Taoyuan 21 16 (76.2%) 12 (57.1%) 3(143%)

S 27 23 (85.2%) 2 (233%) 0(0%)
WenShan ' '

A

SLL;n 103 81 (78.6%) 24 (23.3%) 9 (87%)

R ZREER R FE SR

Table 2. The results of pathogenicity tests of 3 major fungi isolated from twigs of diseased tea

A SR e TSRO (%) EHEEE
Source strain Morphology Average disease rate reisolation
Hua“ei EfTai wng  EL3 A itk Strain A 30 N.D.
Hua“ei EfTai wng V22 A itk Strain A 20 N.D.
Hua“ei E&%Tai wng EX%4 A itk Strain A 30 N.D.
Hua"eiEfTai wng  EL28 A itk Strain A 70 N.D.
;fslrn P1-1 A itk Strain A 50 N.D.
;fslrn P2-1 A itk Strain A 70 N.D.
;fslrn P3-1 A itk Strain A 100 N.D.
Nﬁi%u C1-1 A itk Strain A 30 +
Nﬁi%u C1-7 A itk Strain A 100 +
Nﬁi%u C1-11 A itk Strain A 60 +
Nﬁi%u Cl-14 A THfk Strain A 80 +
Wgrfsu#an N1-1 A itk Strain A 70 +
Wejrfsuﬁan N1-7 A itk Strain A 100 +
S N1-10 A E#F Strain A 70 +

WenShan




AL I S A B PR

(3£ ) Table 2. (continued)
N Z\ 5 e L S e o4l
AR o TR TR (%) EESE
Source str:liin Morphology Average disease rate reisolation
praill . _
WenShan N1-16 A EFFE Strain A 50 +
praill . .
WenShan N1-21 A EFFE Strain A 100 +
fER i :
Hualien & Taitung CE1-1  Colletotrichum spp 0 N.D.
. 1B . CE1-3  Colletotrichum spp 0 N.D
Hualien & Taitung ' o
fE=R i : _
Hualien & Taitung CE1-6  Colletotrichum spp. 20
L CP1-1  Colletotrichum spp. 20 —
Pusin
L CP2-2  Colletotrichum spp. 20 —
Pusin
L CP3-1  Colletotrichum spp. 0 N.D.
Pusin
R CC1-1  Colletotrichum spp 30 +
Nantou '
Fif CC1-2  Colletotrichum spp 0 N.D
Nantou ' o
praill :
Wenshan CN1-1  Colletotrichum spp. 30 +
praill ; _
WenShan CN1-2  Colletotrichum spp. 20
fER -
Hualien & Taitung PE1-1 Phomopsis spp. 20 +
fER :
Hualien & Taitung PE1-3 Phomopsis spp. 0 N.D.
(S ) :
Hualien & Taitung PE1-4 Phomopsis spp. 0 N.D.
fER . :
Hualien & Taitung PE1-5 Phomopsis spp. 0 N.D.
ST .
PUSIN PP1-1 Phomopsis spp. 0 N.D.
ST .
PUSIN PP1-2 Phomopsis spp. 0 N.D.

L FEERREEE S MR LT EE -
2.+ AAREDEEHEE - — ¢ (ACERAREDEHNER - N.D - (AERETREEE I HE -
1. 5 replicate per isolate, repeat twice.
2. +: reisolation of isolate, —: fail of reisolation, N.D: not detected.



10 FEEDTTE AR 25 1 (2006)

T= AREDERGAFE AR E EGR R &
Table 3. The effects of different illumination conditions on the mycelial growth of tea die-back

pathogens
SR P EsRAE R & (mm/day)”
Illuéﬁ‘i\nﬂgtion Average of mycelial growth
condition I NUV AR
Continuous light Near ultraviolet light Dark
SP1 3.910.3 Bab? 4.110.2 Ab 2.610.2 Ca
PP7-1 3.810.3Bb 4.210.5Ab 2.610.3Ca
PP7-3 4.2+0.2 Ba 4.710.3 Aa 2.810.4Ca

¥ :1.25C,3 X
2. MeantSD - Duncan MRT ( @ =0.05) 7325 - REFRHMURETIEZ LRGSR - /N AR E
b 45 5%
1. 25°C, 3days.
2. MeanzSD is the result of Duncan MRT (« =0.05). Capital letters representing the results of comparasion of
same row. Lowercase letters representing the results of comparasion of same column.
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fiEl— ~ FALREEE > A - WIS R EEVKZER B ~ il A hEE 2 SLRDpEE
Fig. 1. The symptoms of tea die-back disease. A, The initial symptom, the infected shoot showed a
little bit of wilting. B. The typical symptom of die-back.
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B~ A~ G BRAiiiE s B Macrophoma EETERR § B ~ Rt R IEEER © 28 5
Macrophoma BiFk A\ THERERS 18 {5 750 SREAS E T e 2R A b e > G18 fIaaE 5 C »
FE3%E fyk iR E AL b Colletotrichum BEPRZ FVEIERE - TREIMALERFMATR D K
AR | Phomopsis [BHE> B4R

Fig. 2. A, The morphology of Macrophoma spp. on PDA plate. B, The result of pathogenicity test of
tea die-back. The symptom produced by artififical inoculation of Macrophoma spp. of
18-month-old tea seedlings of Chin-Shin Oolong was on the left side , and the control was on
the right side. C, The morphology of Colletotrichum spp. on PDA plate, the pink area in the
center was spore oozes. D, The morphology of Phomopsis spp. on PDA plate.
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&= ~ AR E PR - A~ AR L2 T RO B e T/ B TRz 2 A [

Fig. 3.

HARERREH 2T (200X) ; C - fEFRANE 2 813 4 7581 Macrophoma & (200X)
FHIE 5 D~ 48 1%REE AL 0 7 SRR B 2 /5 (200X)

The morphology of the tea die-back pathogen. A, white spore horn springed from the ostiole
of a pycnidium on the twig of tea die-back. B, Cryosection of the pycnidium of tea
die-back pathogen, which is full of hyaline conidiospores insides. (200X) C, The way of
conidiospore produced is similar to Macrophoma spp. D, the morphology of conidiospores of
tea die-back stained by 1% cotton blue.
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8 —e—5P1
I ——PP7-1

6 PP7-3
_§\ I N
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=
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30 40 50

temperature

VY ~ AR 2R E 4R - DL SPL ~ PP7-1 } PP7-3 =EkkiETekbn > 455
Fig. 4. The temperature growth curves of tea die-back pathogens, tested with isolates SP1, PP7-1

and PP7-3
20
—e—5P1L
—8—PP7-1
16
PP7-3
12
)
S
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S g |
4 |
n
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B 71~ FRESAEREZ pH &4 > LLSP1 ~ PP7-1 & PP7-3 =i Tallnz 4553
Fig. 5. The pH growth cruves of tea die-back pathogens, tested with isolates SP1, PP7-1 and
PP7-3
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Study of the Causal Pathogens of Tea Dieback Disease

Hsiu-Sui Lin®

Summary

One hundred-and-three twigs of die-back diseased tea plants were sampled during the spring to autumn
period of 2003 in Taiwan. Three kinds of fungi were frequently isolated from those diseased twigs, including
24 isolates of Colletotrichum spp. (isolation ratio 23.3 %), 9 isolates of Phomopsis spp. (isolation ratio 8.7%)
and 81 Macrophoma spp. The pathogenicity tests were executed by artificially inoculating the 18-month-old
seedlings of one of the most sensitive cultivar of Camellia sinensis planted in pots in a plastic greenhouse.
After 2 months of observation, the results of pathogenicity test revealed that the virulence of all isolates of
both Colletotrichum spp. and Phomopsis spp. were quite low. Meanwhile, the virulence of most isolates of
Macrophoma spp., although varied, was much higher than the other two fungi. When artificially inoculated
to the tea seedlings, Macrophoma isolates could produce the typical symptoms of tea die-back and could be
successfully re-isolated from diseased twigs. Therefore, the major pathogen of tea die-back disease in
Taiwan should be Macrophoma spp and they were identified as Macrophoma theicola Petch, according to
the previous reference of Petch and Chen. The results of physiological tests showed that the optimum
temperature range for the mycelial growth of Macrophoma theicola Petch were in the range of 25-35°C and
the optimum pH range are between pH5 and pH7. The mycelial growth rate of Macrophoma theicola Petch
is fastest under NUV, then in continuous light and slowest in darkness.

Key words: Camellia sinensis, Tea die-back, Pathogenicity, Macrophoma

1. Assistant Biochemist, Tea Research and Extension Station, Taoyuan, Taiwan, R.O.C.
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KBTS R S A
ZRE

MEE BHRES

B =

RERZEZERRBLMATS , KEREREY S EAMTE. HEREHEGEEE
BEEICFREEZEACGHER , BILBEERECREL  EREBHDIBHBELEER
BEZFTH S MR EEABLCPR 2 &M ( Dematophora necatrix  Hartig ); #§
HETAIEERTRBERZERKIEE DB EI"FS(TJ%nEJZﬂE‘ﬁ/iEU B, BER
REFREBRZEANZTLREFEHAME B8R, FRRETETEEEBERET I
HE, USKREEZHFEREIEGYE  EREENFAEEZET  FAMPEZHEELRE
RBERGR A 5°CRETIEE | A ZRENIEER 209 RET 1 FEZFLRE
BREZAIEE MESTAIEEY I EARTHREESMIEBMERAZ —BERAM
PwE , ™2 £ 3 EARERETHSTME,
BEF &, FERMBHEE. AR, BEREAE

][I

Al

BHUFE ( Whiterootrot ) B— BT IRRE , IREFIEYWZ R R MR, EHENRET ,
AR AEREPEMRNEK  BETHEBRE, EERBRREABMETRRPERBSMRELHK
FE, B8, HMERZRBERHEEB N BRIE ( white root rot ), % B £ =% 397 B AT IS L
HEMRREZER , EMRRRERECTIAERRTEME. BNPRSTEENEREZ  TRELE
B8 ( Sztejnberg, 1980 ; M EX , 1988 ; = , 1995 ) fIAt#E, F., FER, Z, &, BE, HERES
% | ERFEMARITER MR ( Watanabe, 1992 ) BB ( 5RE , 2006 ) E2 REH. HRER (#
KB, 1988 )., BA (A5, 1955 ; EJIl , 1968 ; AN K&/DNEF , 1971 ) . KBE ( BRRBR , 1990 ) . &
M ( Zeissetal., 2001 ) B ( Petch, 1923 ) 2 X R HE TN T RERXBMEERE , LEEATR
BEERMIBE  AMAEIERT AL (MR, 1988 ; RS | 1990 ) BETRAMERFLLE A
PREHEBIAEE ( BRE , 2004 ) A, ZRARPFEFEZ2HRELREEBENFTEEER( RS,
2002 ) Z Ao sk A EL Mt AR A STk ( MR BR | 1988 ; RS |, 1990 ) AR , BB EHFE AR
AZXERIEERE2— (ANREI, 1968 ; NE , 1971 ; BREBR , 1990 ), AMAGHEAHHiE

1L THER¥ZEESREARSE BEWMRSE. 48 #HEK
2. BN ABREBREMHREEHWENER BIHER. &8 AT,
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ITRAZHR  WEHARXEcEREEERNERFEE  RAHAANPBRHEMED 2 fELRETR
FZERPREEFTLR.

AR, BBEPHREEROMPHRIESRIM UM ZAL , BT FREAE LI B R 5
E - RANEEFETHRE, BRI ROIRCRARRBREE Y RANTRCEREESR
PEEER MU R ETHERERFEEREFS  UERERLRREEREMERZRE  FEAMH
RZRRARKEARERMAFRBARZER,

MR TTE

(— ) EEERE .
(1) BHEEHEEZEE ( Potato dextrose agar, PDA )

FIER 312 g BHEEEBBEEEENR (Merck ) BR 1L =AM A 800 mL K ,
BB FEEETEAMERL 12I°CHRE 152, HER SOCHRETRE , FREREENER
BEER, AA20mML R Icm BEEBHZENF , REERRE 10 7REZKRRREHEEE
BERIZER, NERRCENZEEBEEER ( Acidified potato dextrose agar ) & , BIFAE AR
EME , MADKIB 022 pm BEZ 0.INHCI & pH HERBE pH 4 ; BEAEREIZEERER
BB FERETEAMRE  SEERTRUADESRSES ML EE—HEDR , ELERYEBE
# . RRICEE -y, REANABESTRERRA.

(2) 2 %kIBAE FARIEEE ( Water agar, WA ) :

FEEY 16 g 2 HBAEM R ( Sigma ) BR 1L =AMPIA 800 mL REBAK , MABIHEBAET
LRMBERL 121°CHE 159 , BUEER 50°C HEPRE , FREREERERRESR , A
20mLRA9cm BEEBHEEMY , REERREE 10 2 REZKRHEA.

(3) HEIEEER (oatgrains ) REBRIZTEE ( tea twig fragments ) Z &1 :

REBEEEARTAAKBREATERN100gER 250 ML =AM+ , ELERWEBEHZL 121
°C 30 #RBBME-RZEA ; B/, BASHERRRXEREGKE (B 5-7mm ) BIKK 1
R, fFEU#0 1009 , BR 250 mL =AM E L EREHRRREEER,

(=) &% -

BRE R £ R FHAEE. 4dt. &, AR, IRRESSZEEEERRIEE#ZZ
BEETHRE R ERCREEAENREBRY ERATELANEREABEETRERE I IE
B HBHREMTFEZRURRHRET—HETIEIE,

(=) REEDBE

BRERBUBRKTEREYE, RERREAAURKBUEE 2B T REIII RN 10 x2 x
1mm?, B 1% NaCIO RTEHE 5 2% , UBBE 2 BERE , SUES DK 2x2x1 mm* % , BR
BICBHEFIREEEFR, X 24 CERFHIEE  SAEESEMOBRRESR LS MERER
FEHRBR 2% KEXEEEFRP , A 24 CERETEE  SREE , SEMREE , RIIBENE
TUHREE# , BREHEFIREBEETRPHRMEE,

(M) #&E
UREEERERRK S L, BHL—TE 1% RBEZLE( cotton blue lactophenol )ETEERFE ,
EFERRE, AMEUZEXBEMETETEXAER K BRARSTABITE K.
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(E) BHR7E :

BB H e R AMPEMEEN 24 CEREFPFZEEMRRK M PDA BZEMEF , IER 6 mm 2
ABUEEZREG 5 1 BHABIEZ PDA BREAEREY , BEREEZRERREER , ERER
MEELAEEROBR 4°CHERE.

() WRMEAR
(1) BREXEZRERER
1 F4F LB (Chin Shin Oolong ) HEEBEREREMHES , 2 FERIFEBTOLRE
AASEBEBEZEZNT , EREBAZETIEA BEBEEN EHEBRBE 10% E3TH (400X
) RE , £REE 2 HARETEERR.
(2 ATIEESZE
BEEALTBARBIE 3 EEA 3 ELHKA=311 BEYEZEAL , EERR s NEBA
hLERBAS cmRZEBEL  BEEREARHE L 3em RREL , AR DOBHEA —KFEEL
BERGL B EE=2Z , H=F8; B/, UKEBECSEEEEEEAYHRE , —RFHET
FEMAR  2RBKBTLHER (CRD ) BEREBEER , BEABRBERI KRBT IRES
& ( disease index ) SRR RFIFH , MK TRERE RFBARBEHRERRE K BERLHEERE
1B, UHEUER EEH#R A REMBETERUAEZEEERAATERSE,
FESRERNT :
;i IR R AR KRR 2 HE MR
i FEBAARMEER  BERRCEEMEBRE  h EBREBRTEENELEERR,
i FEREACEENABRE =22 —.
D FHEEEARERBTE 92—/ MREDZ= |, RIECHBREE 2 KR,
i EERECEEARES Z_,jiﬁﬁéﬁﬁTﬂﬁfiizﬁiﬂKMO
 EREHRBLRIERE B MR,
MBEEBREE ( Disease severity ) ZFTEARMT :
TFEBREE (%) = (InX/YN)x 100%= (ZnX/15) x 100 %
X : REER
Y RERESER
n: BHEEMERE
N : FEHEARE
() TREEERZLLE
&k £ 5 BISL 209, 409, 60g. 80g &% 100g ZZER FEERMN 93 FEHEFHETERE , ETFR
BEEETZ2REMAH,
(4) TREERZLLE
LER 6 mm 2@ RIEUEER 25°CRIEP 2 PDA ViR £ ARCHEESEEMIE 3 3 |
DBIEA PDAZEER, XRFZEERRENIZEEED N 25 CEREPEEERMRRIEER
H—EA (IM) BEAEER , KL ZETTRENEERZHEEAH.
(6) TEIEEREZERERZ LR
DER 6 mm Z#EAFIBUEER 25 CREEF 2 PDA iR L BACPEE 2GR MR 3 1
BARBHNREEES R 25 CERERDBIEE IM, 2M, 3M & 4M BEAERER , K L 5#T
TREEE T 2 HEEREMEAR.
(6) BEETRBHRE Z L&

o B~ WO N B O
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MREEDBIL L FE, 2FERIFECZEOLRERE , RN FEERUSHTEERR , U
ETTREBHRE ZH R,
(7) FHET D HT
REBREEZHER  RAEBIRE L SAS FTEE (Proc ANOVA ) ETEEHNHEKH
%2198 % ( Duncan’s new multiple range ) 247 , EEEHEKE (PS. ) B 5%,
AEERARNT :
Y=sintVx; xBREBREE (%)

BRI

BERERZZENEHAAEHEESEER. Ak, &, AR, BREESRSIERXESTEE
ERARREEREZSREIARBHZREALE TR, YRERSTHREMTEZECURERRE , —
HETRANPREZ B, FRRER - BEXEFMRSZRAERERE  KESREESLIETIR
#,oHESCANPEZEESN Atk o#E PR, BE-ABFREZHBREH
FHZNE  BERERARERANPHE2ZE (B—L ), HEBR-EREXREQBKZEK ,
ARERXBE LS EECEZERERIGRTE, MATHEBABTEAEFTEEBREZER , ZER
BEEERGEHBED (BE—9 ), TRELEACEMKE (5 ) BE , BE—TRAAMEHZEE
REMNPRZRAERBABZER , IRBRRCEERZAE  EEHZAES LT RIBCEE
MRE# (5757 ), MEEAREBERAANIREEZHBHMRERRXEIRIS RETH,

BE—ArFoBE ANPEREHETEREEE L CEENE  HEREKEABGHER , 25
CRBEETH 4 XRELAARB O cm PDAZER  HECEMELEEEBRERUTAFTHMRE
BE#% ( microsclerotia ) Z#E (BEH ), FEREERITELAAECRCHEREE. AEEDHE
B 1 wREARICRERKBEMRETER  IRBRHT»BHKAEEERE (septa ) BEEH
B K ( pear-shape swelling ) 2H#E (E= ), AHRREBENMZEM#BSZBERIINRR , LEREK
RIAEAS B ST @R P ( Petch, 1923 ; AR /NEF | 1971 ; MR ER | 1988 ; BREZBR , 1990 ) R 2 FAX
PEM L ( Dematophora necatrix ) B2 2 & 4443 HAH AT

EXANTRBREST, BERAIEECFORRRAECRERRAEREER  RESINEH
R—BER HRECEBAERETHTHREMEIR  Hi L EBEr RAREIRI A=E 1 2
MERARFEE BHRREEAAPER , EHRSREREGRERIR , BEXTEELERRME
MERZRE  MEBEEEKERBKREREN 122 ERCERER , BRXEZEHFIRET
B, 28, EFHRARET , AEEKRLEENEHEAE (BmL), 2. EEERARER . ALE
BxERK, BAERTURKLZEEECEERR  ZHERHNEHRAERTERZTIHFTHFZ
AR, MBERBREFHARAEEEZRER (BNT), ERTHARKRIBERREERREEAREZEE
F2BER (BlEY ), REEFEL2BILMEBART,

BRERKCHBEIREDBABRE (BR ), EHRRETAIBEEZREHBEIEHRAE
ERARE#K (BELL), BFKKETRIAEACEMMARERR (BEEAL ), AMBRA
BUEZBREERRIEMES , HRZEABKBRBREIR LABENHCRHEL (BREL
B, REBREEDR RGN ERCEERREEESACRAVEEXAZEET (BREED ), MK
BEEBBRZAEZMEBEHALEN (BEELET ), SHEBRBMI BB LEHReEBATSEHCEK
(875% ), RERAONRPRERZABHMESRBEAE—BAERELE - LRI (BEEG
T ERAIEEERMEEZ2H I BEG T RAEHEERBEMESBARERA -3, M
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RERCBEMRTPETEESHEMRB2RBMPRETHAEN LR,

EREEAREGGREAE, UTREX AP ERBEERET 2 FEBTLBERBAIER
ZRERFR— URREEREA 209 M 409 B, BRHKETREERN 1 BARKESE M RS,
WEER 2-3 BARETHRERETME , MEERESE , 200 BEERBEREZIR 2 HBEARSREDE
BEHSRERE K BR 400 BEERCYRAS 2 MEREEENcEERAELE  MEERSE
60g LA £ 2 BEFRIBE - 60g B 1 BAERAK. 809 B 3 BABRYE , ™ 1009 BFE 2 BBRMk , ERBLE 2 EH
WIEERAECTZER, MeaEREHRBESE , HAHBRELZARR , 609 B 1 ¥, 809 B 2 # ,
M 1009 BB 2 e HRARERELESARTER, MKBRIETHBEREREZEARREE
BEEZTEER , Wit , FASHEEZERKN , #AERRMHIEREEECTETRR , B2
BEMCZIECEARTHESEM  FEMBAEZERNPEMIE , METER , E8 L RGEREBEE
Bl20g HEBEERETTISESR, 20 AR Z2HERITAMEEEACRERERN 2E@A%
ZIABRRECEARBEREETE  MER4BARSEIET , BUREMFTGEERATEER 238
BRETZ,

ETREERCEEBIE , Mo Ez AR BIEER PDA £EE, REBEZEEREH
REEEE-EEY EACcTAEERETAIEE 2 F4ABOREREEELGZHERRSRER
mER= K KBERIFO-FEBREREEBEEEE (F=28.77, P.5.=0.0008 <0.01 ), ME+ PDA EER <
THREREEREA 133 %, TRAERFEERZITEREBREEAZA3LL %, RENEER
PR EREERSA66.7%, MAKEEZRERFEEIREMEET —  HEEHAREER
HREBNEERETZ,

ETREEPH s REEERESH , RERM I MEREREEEEZR( F=14.86,P.5.=0.012
<0.05), MEFEE 1 FAZERCTIYREREESA B3 %, BE 2 AAZERVLHREREE
597.8% EEIEABRERREFHUBREEA8I, EEIFAAEERTLUREREEA 51.1%,
REERIMEBHNEE 1 BAR2EACEERREE IAARABAZEERZBURLEAS , ER
REZEHEAEE | BACEERETHR.

EEETAHBEOEERECLBEIE (XM ), TH 1 EFEREBEZREREE D514 80.0 %
B 733%,2 FEFEBREEDAIB 93.3% K% 86.7%,3 FEREHFEREE D BIA 93.3%K% 100.0%),
REREYINERBRERBEEEER (F=14.37 ,PS.=0051>0.05 ), MEABXRBETHIZEE 1 F£4,
2EAHIFARE L RUFHELAECEESAERZ Az —EHE AMPHRE , MISEHHYR
HrzBLORERHARERHBNAKSEERE, EXBMERSZHFEEURBEEER A8
BEEZET , BEN L FE2FEETHFEAIm2HEEERR.

w W

REZ , AMRDHERTRZOMPHRABBR , Y TRANBE 2 EREDEEE RN
WHUATEBELARBHEEERE E2ERRHEBE  YHHARBRRETHE LR , AFRLR
AEERREREAEAREMELHRAMPRcRERREARREAEZTRUFERREBRETAL
BOREREAME  £28. HRRRTETSEZEREFEICAS  USREBZRFELERE
Rttt ERERKAEEZET  FAPEZRREAAKERGES : €8 25°CRETEE 1 @
R RENEER 209 RET 1 FECEOREMERECAIERE MBS TANRATIEE 1 E
RARTHKREESUIEMER —EXAMCNER, M 2 £ 3 @A RERETHRENME , LRZH
ARG UREES B RETRAMNREM AN ZER,
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Study on the Pathogenicity of Dematophora necatrix
Isolated from Camellia sinensis

Hsiu-Sui Lin® Huann-Ju Hsieh?

Summary

White root rot pathogen was isolated from root rot sample of Camellia sinensis (L.) O. Kuntze gathered
in one dieback disease from a suffering tea garden in Nantou. The young colony of pathogen on PDA
appeared white and velvety, while colony aged melanin was produced. Since some aged hypha had the
characteristic pear-shape swellings near septa, the pathogen was identified as Dematophora necatrix Hartig.
Pathogenicity tests were performed with a variety of conditions in a plastic greenhouse using Chin Shin
Oolong tea cuttings as the material for artificial inoculations under room temperature and a humid
environment in the spring and autumn of 2004, separately. Dematophora necatrix could be re-isolated from
the diseased tea cuttings to fulfill the Koch’s postulates. As time and costs are considered, the optimum
condition for pathogenicity test is 20g of 1M old oat grain as inoculum with 1 year-old Chin Shin Oolong tea
cuttings as the host, incubated in a plastic greenhouse under an ambient environment. Both the acute and
chronic symptoms of white root rot were initialized around 1month after the artificial inoculations and the
disease development was suitable for evaluation during 2 to 3 months.

Key words: Camellia sinensis, Tea root disease, Dematophora necatrix, Pathogenicity test

1. Assistant Biochemist, Tea Research and Extension Station, Taoyuan, Taiwan, R.O.C.
2. Associate Professor, Dept. of Plant Pathology and Microbiology, National Taiwan University, Taipei,
Taiwan, R.O.C.
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B—. XANPHHERH S LEABRERBPHEIEBIAE ( ); FEBEAZRRESR
BiRlRERRE TRALAAGEMKE (55 ), R TEAAMEE ZBREFAMPRZTH
ARICE , TRERREAEEEOCFEEREMK (515 ),

Fig. 1. The field symptoms of white root rot of Camellia sinensis: Upper panel: the tea tree infected
by Rosellinia pathogen (circle ) ; Middle panel : the diseased tea collar part with some white
mycelial strands on the surface ( arrows ) . Lower panel: the diseased root with typical white
fan-like mycelia on its partial cortex peeled part (indicated by arrows).

2
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B=. BRPERSHEGEREEE L EENE
Fig. 2. The colony of white root rot pathogen on PDA

B=. REEEARFEAEHFKBBCHEMK (200X )
Fig. 3. The characteristic pear-shape hypha near the septa of white root rot pathogen isolated from
Camellinia sinensis (200X)
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B, ATEEXRANPREFSLSERE 2L LEMHER , £ —F4£, P ZF4E T ZFERK
B, LTEH: E2ARE , AEAHKE &TEH: s@HREAEREE,

Fig. 4. The canopy symptoms of artificial inoculated Chin Shin Oolong tea cuttings. Upper panel: 1
year old cuttings; middle panel: 2 years old cuttings. Treatment (left) and control (right) ;
Lower panel: 3 years old cuttings. Treatment (right ) and control (left).
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£\

Fig. 5.

AIEBEOLRERERE  £L  BRRFXEBRBRHZROCEK (F% ), 6L AR
HERBRERBREZRR £ FHCEKCEERERE (£ ) RESRECHRA
(B); 5F . FREEXRESEECBRBEXREHREIR ; £T  BEXERBBRZ %
LRRBeE® , AT  EEXEREBIE , BoRAEHAERERE-—RLEH , 515
BZKREREEBEK.

The root and collar symptoms of artificial inoculated Chin Shin Oolong tea cuttings. Upper
Left : whitish grey mycelia in the collar parts under the humid environments ; Upper Right :
white grey mycelia covered all over the root system ; Middle Left: the treatment (left) with
whitish grey mycelia on its rare root system compared with the healthy root system of control
(right); Middle Right: Closer observation of the previous panel. Black necrosis is on its collar
part ; Lower Left: easily peeled-off cortex of diseased primary root ; Lower Right :
cross-section of the infected collar part with partial xylem peeled off together with the cortex,
which had the white mycelia inside ( indicated by arrows).
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K—. UTEEZF AP EREEERET 2 FEFTORERBEAIRECHER
Table 1. The result of pathogenicity test of Chin Shin Oolong tea cuttings with different amount of
oat grains white root rot pathogen inoculi

Inoculum Disease index

amount 1M 2M 3M 4M
(9) Treatment control Treatment control Treatment control Treatment control
20 22,11 0,0,0,0 34,23 0,0,0,0 5,5,4,4 0,0,0,0 55,55 0,0,0,0
40 3,132 0,2,2,0 4,354 0,2,2,0 54,55 0,2,2,0 55,55 0,2,2,0
60 3,2,5,3 3,1,25 5,3,5,4 3,1,25 5,455 3,1,25 5,5,5,5 3,1,25
80 5,5,5,4 3,525 5,5,5,5 3,525 55,55 3,525 55,55 3,525
100 5,4,5,4 5,5,3,2 5,5,5,5 55,3,3 5,5,5,5 55,3,3 5,5,5,5 55,3,3

H1:REBFEEAIEEZRER.
1 : The result of artificial inoculation in spring of 2004.

RZ, TEAEMTEEERETEOREZEAIEEZRER
Table 2. Result of pathogenicity test of Chin Shin Oolong tea cuttings
with different kinds of white root rot pathogen inoculi

” —
Inoculum Disease Severity ( % )

| 1 11 Average
PDA 20.0 6.7 13.3 13.3c
Oat grains 53.3 73.3 60.0 66.7a
Tea twig fragments 26.7 33.3 33.3 31.1b

H1 RERBEEEAIEZEE=-EERR,

1 : Triplicate results of artificial inoculations in spring of 2004.

K=, TERERBARANPEEERETEUOREREBAIEEZRER
Table 3. Result of pathogenicity test of Chin Shin Oolong tea cuttings
with different incubation time of white root rot pathogen inoculi

Inoculum Disease Severity ( % )
incubation
period | 1 Il Average
M 100.0 93.3 86.7 93.3a
2M 100.0 100.0 93.3 97.8a
3M 80.0 66.7 60.0 68.9b
iM 40.0 60.0 53.3 51.1b

IIE.I_ILI

T REBEMREATEE=SEZRR,

: Triplicate results of artificial inoculations in autumn of 2004.
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®MU, TEBHELCSERBETANIEAIEEZER
Table 4. Result of utilizing different age Chin Shin Oolong tea
cuttings for white root rot pathogenicity test

Age of tea Disease Severity ( % )
cutting | I 1 Average
1Y 80.0 73.3 73.3 77.8
2Y 93.3 86.7 86.7 88.9
3Y 93.3 100.0 100.0 95.5

F1 REBFRFEAIEBE=EEZHER.
1 : Triplicate results of artificial inoculations in autumn of 2004.
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R RVFRTEE T

MEE' KER®

m =

A% 2 BERBOSEFHESKEEHESE_TENL  XRETE TSR, EFX
HEE RFAEERRES  EXBONTEEISREMRE , EOB0RBEREEE
Fft. RERGREZLERRARIEF , UE=ENREULARKESL , HRBEL, THEEZE
HELEEMAN, FHERERETCEUMCHE  FERAELBVEARTHULES, BF
HEUER (EH) ARSZ  HRARER (BN ) HARB (FREM), £F (£H)
ABRY. —HERERTRHEA 11 Ak, T8, TEEZRRAERE , 255 117 & 123
REA, FERXREREUACEN\RBARS , NEFURDZFHED, FHERANSHHEE
B, —MREREEET/UVNE , KENEEMERRE.

RET N, RN, BE

|

Al

ZRUERLEBEY TS AERKNE (R, 1963 ; Pauletal., 1997 ), XiEBESHEARTERF , B
AT ( hermaphrodite flower ) ( & |, 1997 ; 8 , 1998 ) REHNAEBERAREARRNERER ,
ERN—EPRBSRATELE K BEIEKRRET , SEHEHET (&, 1981 ; %, 1986 )

ABEREGSHY , SFHEMBRZIAFE , EREBAEG Y EFARKRYSZERBET
(E£%,2001; BE#, 1937 ; Barua, 1970 ) XBE—FEHR , — ST HEHREFERF LA TLEY ,
B-AEXELFEMRMRENRE  EERARESBERERZBENSEEZ— (&, 1997 )

—BEBORFICERE, SAMUE  REEREEEFERCBEGEEEOF)NES
HORBLEREEL ER , BERFHYURE=ELERY  BEUFLNERBBERTST , MAIW
S RUESEBERTE , MABAEXBREARRYP , SMFE -4 (R, 1963 ; 55, 1958 ;
R , 1975 ; Barua, 1970 ) REFIHERERF , NE—FENEE , £BERHSBIER (BN
R, 1978 ; 8% , 1997 )

PEAREREESENRBEATHABBEAL~TZA  BRAXK+TA®., TAE+—A LS
(88,1954 ; &% , 1986 ) FEIZBEH , —REBEHHATLE , NRREE—FR (BR ) £ERZB
BHE , RAREFH (BR ) RE=ZFF (MR ) 2R MKFHTHTE ( Barua, 1970 ) FHiH
HEZHEEKEER  TERFHENRESYE. RERERREREEESSCRAREHEBYBEK

L ITHRERZSSEREARSAMD EI SR BE BRK
2. BNHRAZREERHR., EE AP,
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(#A, 1954 ; BEE3R |, 1978 ; JEEEE |, 1983 ; B , 1995 ; %@ , 1975 %
FEEMBFELENERBTHENES  EXEFHREREREY , BEEBXTHIM |, e
RREHEAMEED (R ,193; 1% ,1998 ) XEBERTERNBET  HitixzEaBE (R,
1963 ); BRAA (11995 ) IEHABAERKR S £ 10 RENEERRE , EERVNLERSEIER
BRRE,
EEXRGRTENCBENR, #HERHESZE(H, 1954 ) PEKRE(BER ,1978) BXR(E
7E , 1937 ; ENMAIL , 1953 ; SEFRHE |, 1958 ) KILREE ( Barua, 1970 ) EBEFFRAER
%, BERRXGRE. HtERURKBERESZTE , HRATEMTEEZE , REFRRENLEEXE
FRBELERFZHMRIEERBE, Hit , AERNERAEHARENEEHETEREREASE 12 5
MELCBEZHAREY , UHMARSRXERERREREEERHtEBRERLEARTARZSE,

MR TTE

AR RERELEETCHE

—., HREME
BELRBEERELRRE 15 FE£FEH,

=, PBEME
FEURE LD E,

= REFENAERE
“HEREERLSFEEE | BRI 10 RIEK  YRBEERFEFR
+BZIEE.

IEEREZ LUK

i

AT REERELETRERREHE CHEWRE

—. REME
BELRHEERELOEE 16 FE£ZFEH,
—. FAEHE
REURS D5,

=, BEFERAEEE

“HEmEERSFBEEE BB 10 RER , F ERRAABE-RETERE , RN
RERRER , PRAATIHNSRAM LT  FIESRTHEEYE ; ARUERRBER —5HERN
ZREFTEHYE,

A=, XUNEELERBR 2HEWR

—. AR
AR LRBERBEOSERER 1/2,000 KBMARZ 7 FERBARAM .
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REARB XS5,

=, BEFERFAEERE

(—) BF 12 REEBUE  BERTREEHEARZERK | B 20 BPERE , YR EHRSF B
FRARERS BGE THE  RERGRLEELERRIEFRERRE,

(3) AAB (FoREHR ) K, —HERESEN 20 BAh SRk  AEEREZLERECHE ; B
RUAERRE FIERFAEIEF R,

(2) —HERELFBER , FE 9 REK , & BERRAABR-RETERE  IRMURE
REER  UFLEEHERPL , SEEERES K LTHM , 2RIUATHBIEE |, &
ERBRERTRSVELENREHECSZE,

(m) —HERELHRMBEEE  FEIR O REK , &, B, AAA. URLROB-RETERE
HRBIXFHREFBLEZRTE  7UAIHRRE A AEHESETARRENTELERT
HECZE,

AR, FEEREBT CHERR

—. ABRMH

AR LRBEREFORENER 1/2,000 RABTHZ 8 FERBMARAMEL.
=, REE

REARBXLT 5,

= REFENHAERE

(—) —HERELEEHER  ERXTRATHERZERE , BENFERKE , YREHRFBHE
FRBRERDBGETHE  BRE 20 ARERRETERELESLKE,

(Z) —HERELFETR  ERTHRECELAREANAAD (FDRER ) B, FiEE 9 RIEHK ,
BAR B RBEER+ XBEEREEKRTE R REREH,

(Z) —HERELFEHR  ERTHRBEEEERENSRE | ERPERKRZ 20 BRRE , XA
£ 8 (fully white ) BHE THE : 1. BERRARTEERE K BERGHEHKRTEEILNEER , 25RE
BRERERERF+IRKIL  SR—IEHAEHRATH , CRAEZCHEEHER , FLERER
EFHE, 2, BERAMALEG  BERBEREEERR SRR LFNAR, fF+=
BETFER  BAEHRREY  CRECUHEEMHER  BUERNER EHE,

fa SR EERT S

—. ZERELBEZAE

FEEREAZHMY CEEME—FREMB=ZLAHNE  YEMBELR2RK , SEEE
HERET. AREERET - REAENVREIZZLEEFERGSEARKZE (B 1. A) 3
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MANERBSFBERLE  ABIWREETARENNCHE (B 2. BMC), AHFRERTS
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Flowering Habits of Tea Plant

Chui-Feng Chiu' Dhe-Ming Chu?

Summary

The field experiment results showed that there are over two thousand flower buds and a few fruits in
both tea cultivars. When the leaf buds sprout in spring, so does the flower buds. But most of them aborted
and then abscised, only a few keep growing and develop into flowers. As for the flowering sequence on the
tea branch, it starts at the 3™ or 4" leaf position and then proceeds gradually upward and downward. The
number of the flower buds and the number of the blossomed flowers above the plucking surface are larger
than those under it. Furthermore, the tea tree has the largest number of the flower buds in summer, fewer in
the spring or later summer (second summer tea season), and the least in the winter. The top flowering
season is in the mid or late November in both cultivars. In TTES No.12 and Chin-Shin Oolong, it takes
about 117 and 123 days respectively for the flower buds to bloom. Within a day, most of the flowers blossom
around 7 or 8 AM and cease to bloom after 9 AM. The flowers of the tea tree are short-lived that most of
them wilt or abscise within 48 hours after flowering.

Key words: Tea, Flowering habits, Flower bud

1. Chief, Yuchih Branch, Tea Research and Extension Station, Nantou, Taiwan, ROC.
2. Professor, Department of Agronomy, National Chung-hsing University, Taichung, Taiwan, R.O.C.
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B—. REREZLE N
Fig. 1. Located position of flower buds in tea plant
A:The flower buds located at leaf axillary
B:The flower buds located at shoot apical tip of tea branch

R—. FEERELERERRECHEREER

Table 1. Number and weight of flower bud and fruit in two cultivars

. Flower bud Fruit
Cultivar
(number/plant) (g/plant) (number/plant) (g/plant)
TTES No.12 2298.9 +100.8 172.4 14.7+15 57.3

Chin-Shin Oolong 24299+ 79.1 60.8 122+16 45.7




BRI E K

B=. REERRELET 2R

Fig. 2. Growth of flower bud in Spring tea
A: Spring tea bud

C: Abortive flower bud

E: Growth of leaf bud and flower buds

B: Two scales were exfoliation
D: Growth of leaf bud
F: Flowering

39



40

FREMIRRIREE 25 #A (2006 )

No.12 ﬁ'-.;\ / /
!

B=. &% 12BmFXERFREEZLEZIETF
Fig. 3. The flower bud sequence in branch of TTES No.12 tea plant
Note: (1) No.1, 2, 3...showed the sequence of leaf

(2) () indicated the date of flower bud appearance

*\él
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No.8 (abscission) \\K
~ A
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*\él

lcm

B, &% 12 SRR ZIEF
Fig. 4. The flowering sequence in branch of TTES No.12 tea plant

Note: (1) No.1, 2, 3...showed the sequence of leaf
(2) () indicated the date of flowering appearance
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R, AEERETRAEHEERER 2 LR

Table 2. Percentage of floral bud of tea plant in different seasons

Season
Cultivar Spr. tea Sum. tea 2" Sum. tea Aut. Tea Win. tea Total
(%)
TTES No.12 25.3 37.2 22.2 9.0 6.3 100
Chin-Shin Oolong 27.1 30.7 22.2 11.5 8.5 100

R=, FEEREFEIVEERLERZLLR

Table 3. Percentage of flower bud number in different position of tea plant

Position
Cultivar below plucking surface above plucking surface
(%) (%)
TTES No.12 38.6 61.4

Chin-Shin Oolong 20.3 79.7
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BRI E K

TTES No.12

Chin-Shin Oolong

Aug.30
Sep. 10
Sep.20
Sep. 30
Oct.10

Oct.20

Oct.30

Nov.10

Nov.20

Nov.30

Dec. 10

Fig. 5. Changes of flowering in different position of tea plant

A: Upper of plucking surface

B: Mid of plucking surface

C: Lower of plucking surface

Dec.20

Dec.30
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A: First flower
B: Second flower

C: Third flower
D: Fourth flower

BN, BF 12 RERBREEZIER
Fig. 6. The sequence of flowering in leaf axillary of TTES No.12 tea plant
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Table 4. Percentage of flower bud number in leaf axillary of tea plant

45

Flower bud number

Cultivar 1 2 3 4 5 Total

(%)
TTES No.12 27.0 64.8 6.3 1.9 - 100
Chin-Shin Oolong 28.2 51.1 16.0 4.0 0.7 100

RE, BF 12 BRGERBICRETZIEFREE
Table 5. The sequence and interval of flowering in leaf axillary
of TTES No.12 tea plant

Flowering
Sequence
(day)
A~B 11.5+10.7
B~C 129+ 938
C~D 82+ 34

A: First flower; B: Second flower; C: Third flower; D: Fourth flower

RN, FRERNEEEFACEREETERE

Table 6. The time from flower bud till flowering in two cultivars

Flower bud till flowering

(day)

Cultivar

TTES No.12 1170+ 154
Chin-Shin Oolong 1225+ 12.6
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B+, FEHERERREABREERER

Fig. 7. Changes of flowering of tea plant in different months

xt. RUETERBEELLER
Table 7. Percentage of flowering of tea plant in different time

Times (AM)
Cultivar 5 6 7 8 9 10 1 12 Total
(%)
TTES No.12 0 8 28 36 12 16 4 4 100
Chin-Shin Oolong 0 8 40 20 16 12 4 - 100

®\, ZERERTEZE®
Table 8. The longevity period of flower in two cultivars

Time (hr)
Cultivar Status 0 24 48 72
(%)
TTES No.12 Flowering 100 100 4
Wilting 0 88
Abscission 0 8 100
Chin- Shin Oolong Flowering 100 48 0
Wilting 52 48

Abscission 0 52 100
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THE%W%%@*+%&%
EEABERECHE

HRERRZEE

RIEE ' BERT' BRAT #E#R’

B =

AHEFA Golden Glory & Amarillo —BZF4REMAR AECHERFNIRERE
ERE (HR), ETTEBEEYEHRRAE LI ERERFBERTFECZRN. BRETR
Golden Glory WIRRRA L EHEREMR DM , BB IERE LT et , BMEKRREERN
B BRETESZISEEEN , YRAERREHREE , ERNRFHMELRNBEN , F£5
BEFEREGHBEML 78.1%~85.4% , Amarillo MR RIXZ. X Golden Glory ZEZET 10
cm &% 20 cm TENEFHEBRR D BIE 7.74% K% 6.66% , KECHE Xz, #HET 10 cm
M EESERZ2CIL Golden Glory &/ , BB)E 5 3.08% , BERECHEREHBEMN
SHRAH BB 5.15%K% 9.79%., FEAF 12 HFXEREH Golden Glory R KAECHhE—F
% THEIBEICBRBREREMESE  HEHMEEEEEEM, X Golden Glory &
AERHECHSRELREE K HERFREA,
BET . FH. BEEY. SFLERE, TERE

][I

Al

BEEYEPRAEH TERE SEBELERLORKRA IHMERE #HFTEKD,
BRELESKAZE BN EEHE EoREY TR DEENEEAKRES (8, 2001 ; Bﬁ&z ,
2004 ; £, 2004 ), REFEHEER  TERREUMEFTEEERARD A 0125 22/F , BRI9 E
%M&Jﬁﬁ%ﬁ MEMERARSAIE 1125 N0/F (RE , 19% ) FEBEFEEINEER
BIREE , BRI L EEEE 34 kg/em’ B i , EERER (YR ) LHEBEEE 9.375 kg/em’ RIEIL , T
REREEERRBHRALBEUASLIEYEMRR , TBAIRERZVERBEREAK , 74
EERXRERRXBRBRKDER (BRHE, 1992 ), XEEMEETEEMEZE R ( Chamaecrista

1L THREERZEEXXUARSERSE FMRERNEREK. BMRERFEREK. YWEHASR
Eo I:I‘\g Ai"?’?o
2. BURFRBMEABZRELEEREE. 48 RRMH.
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rotundifolia ), REFHRBETERREBAGER K REEZFRI/BENIERXE , RELER
KEE , ZFRERLEHERERM TR 25.71%, 36.84%K% 63.16%. HAFNEABEEN TREK,
DHE, EEYBR  BERS , IEREEBRK , BESHRRE , AutRBEmRAkLRik , 18
mtEEKE (ES, 2002 )

BEEYSERLIEESY DEHENRKEEE IEIEEINFEAAE  BBEEYHEK,
A AN A MEE ( Jackman, 1964; Leason and Clapp, 1972 % A RHEVMBZIEEY , REREY
BEBERBERE  TEEEZRTNEHEE  FIEETEMNBENERT , UUBETEEER
FER, URBRMLIEFRASIMENES , EEENEFRER ( RKXE, 2005 ; Chung et al., 2000 )
EFEREAMESFERE Amarillo HERREEEERE  FABEEY , BARY , SINEERERR
B2, F&, FREEEME Amarillo B4, TRBERERE  BEZRKFAER , HINLEIRR
R, BEAHRALRREMEN L EER ( College of Tropical Agriculture and Human Resources,
2005 ) MEZFEERE Amarillo B bk , AEERETE , TEMSG LE P | ERPHRMEE
BREEERAS , YAEFRAHBRES , BN EEHE  BRAEEERE WL BOIEE , £
TEBERUERRAASRRES , AR HEEBME  BEIMKERAZEL AREBER (RK
E , 2005 %

XEBELFELEILE Arachispintoil HHERENFE  SRERBETRELBNEF (7. 88),
EEVRERELIERERTEALENLEFLSRE XK T 5cm, 10cm, 15cm 20 cm B
TEFYRBEDFA 20.17%, 7.52%, 9.78%. 2.93%FH 2.84% ( BE , 2002 ), BEEYWEEREM
WEREBCHE RLAESTFEERBLIERAEZN , RMEEN 2 EREMBIZE (85, 1989 ) K
HARRENERABRBETAEEENERENBEEEREHZERENTE  HREEERERE
E. M&. MR, ME TSFETEE. TEERE. THRBEIHRTE  EETRSIEREN.
BERXERENREEEEY.

MR TTE

—. AEBMR

DRSS RERTGAEEREBEZBEEY S FERE Golden Glory A ) ZFETEE Amarillo
(B) KERHE (C) LR (D) F48ME. ZFEIAE Golden Glory, Amarillo & KE @itk
ESAN 104 BN EHEEE , BUTHRIE , SEREN 10 ( EL 2 @BHE ), UREFERE
WRSER, BEHA 40 X,

=, HEXEZEYL

HRHEAREUREERS S, URARGRETMELAN , HEBUBARKR121IE T2 258,
E2ES4 D337, BREE 1715 AR, KEFREAR 2001 F 1 AFHERE , BERXEIXEAR
HAN, HEPA-EHRA-FEHARREE , PFIBHEAF 2 HFRELEBERE. FREITIKIED
£ 18 cmx50 cm, HAAF 2 HiXEREHRIEEE , SOBRAR—RBEEEFE., HEFER
EEOERHECEEFYRBEEHRE, ARAE —HESRKERTLESEF (RCBD ), 4 &
B, EREETE (A)ZFLERE Golden Glory, (B ) ZFAETE Amarillo, (C ) KEEH#EE, (D)
BERR. (CK)HEBE (ZREBERE ), £58EE, B/ EXRHE 10 k. REETEEXNRREURER
STRERER M FMERH EZEE, SEETE Golden Glory, Amarillo & AECtEEEFEITH ,
HITHREEA 20 cmx20 cm, BEARAARXEEZERERE , 3K —EERRXETHE , 1THRIEA
20 cmx20 cmo. T —RE/NEFTEHNE 480 I,
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=, REFE
(—) TEBEEDNSELERER

TEREUEREA ARG RRAERS , 2R BESRN 10cm, 20cm , £ 5BIR 2004 F£8 A 21
HX 10 A2 BRESTRZEEYHEZHRBR{L , 3R 2004 F7 A 1 BE 31 ARHETRBEE
Y E 2 iR A BB,
(=) TRABEENSELEAS B

2B 2004 FE8 A 10 HX 10 A 12 HEE 2005 £ 8 A 29 ARERRBEEYREZ T HEKS S
B, 1#ERL (0~20cm) RJKL (20~40cm ) BUEBE, M, BRE K BRELIESKE,
(Z) TRABEEDSETEERCEERY

SERHEI (2003 F 10 B ) RFEHEER —F (2004 & 10 A ) HRELLE |, KEEEE (2000 ) 2 HED
#, BEEERL (0-20cm ) BREL (20-40cm ) E#E, pH, P, K, Ca, Mg, TEEEZ,

1, 13 pH : LABREEEE L ( Glass electrode method ) SBIE , T BEEUE 20 gm MIZKEEK 20 ml , &
PERERE 1R BB FURSER 2%, B A pH FHAIEH pH & , EEAERE]
BEBTFRIEBR

2, TEEMEEE KB 1 mEFFEFBZEELE 1gm, BER 125ml =AM , 010 ml
M9 IN K.,Cr,0; , ¥4 , BiN 10 ml BBFEE , £49 , Fonsoml Rk , 89, BE, &
BREER , BT L 600 nm K RETHE |, FEEH,

3. BIMRIE : TEPBERIEEUABERE —E ( Bray P, method ) BIEZ. FEEUEE 1 mm &
FEBzEAELTESgm,ER S0ml =AHEH, ARE A 10 ml #9 0.025N HCI-0.03N NH4F,
MEEAESKTES 40 , FEENBE , LS mIBERASmIEESF , A 5 EHERER
B9, Rms @NERERR , B9, BE 20 £ 30 piE% , Ao KB 650 nm ZER
RE , WHEERRBERLEE, BEREBERZERA 5gm B 1-amino-2-naphthol-4-sulfonic
acid , 10 gm B9 {R =B 8K ( Sodium pyrosulfite, Na,S,05 ) TR HHEES , BEUE 94K
1.6 gm AT 10 ml Bk (60°C ) BEESAMER.

4, #, 15, SEZ20FE  TEPH, SREFRIEBUZIRKE ( Mehlich’s method ) BIE Zo
FEEVEIR 1 mm EF FEFBZ MEELIE 5 gm, BH 50 ml =X, A0 20ml & 0.05N HCI-0.025N

H,S0, , MEBREBMFIES 5 2 , FEEIBR (BAFTEE , BREER » WEERT
BXEDKETRAESR , AR FRABEIUES, &,
5, TI|WEE  MUAEEEE (1L No.351 ) BIFRLE (0-20cm ) RJEL (20~40cm ) ZHEE,
(O) FTRABEENSEHRES LE
72004 £ 2005 FEBHBERUATIRE EBREEEFEMESE  EBRcHERES

MM, HEtoHm

BEARD W ZEIR , LA RCBD 4 EE5&5t , A SAS ( statistical analysis system ) EEEX R
D, ERBF S MEFRERE SRBEEERK , BUEE K285 8% % ( Duncan’s multiple range
test) EBREEBZEZR,

& REAETER

TRBSFENHFEARECHE BRI HRER(L. REL kD SE, THBIME, RLE
ERFBEELEERS, RISAER(LER  SHEREEREETEE 2N, EEBNZROEFE
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KE | FBUAEE K ZEE 85 E ( Duncan’s multiple range test ) E IR REBEZ EZ R,

—. TREBEEYEETEREE

LERRA KGR BRIESS |, D BEER LR 10 cm, 20 cm , iL#itiB, EFARTHRKE
BRAREERYRETEEERSER , L2004 £8 B 21 B (B— ) RECBREERERT
10cm & 20 cm B , #REAZ E AT A Golden Glory BB RRHAE  EXAKRERHEZRERE, ZF
H£E Amarillo BEEHRERTEEEXRRR , HT HRAES L REBESRMENEE, 2F4
164 Golden Glory BE(E , HF9BE#MT 10cm A 27.65 °C, #T 20 cm £ 27.33 °C , HEREH R
[E 29.97 °CK% 29.28 °C , BB R % BIiE 7.74% % 6.66%, TiE#T 10cm BRSEBEUSFLETR
4 Golden Glory BEEEZL &/ , BEBXE3.08% ; AERHEBEE R , B8HFEAH5.15% , Hek
HEUBRELRELNES WRESHEE979% ; # T 20cm EE2RE 10cm EHRENBE, 11
BEASHEABCEFEREES (BE= ) HEXREEAE®RT 10 cm 20 cm B HEFIGREEE
255 9.78%M 2.84% B REEMERAIBR (FF , 2002 )

NEBLRERFEZLIEEAERL. BRSKEE (BE= ), TNASFELEIE Golden Glory BB
VREHE. BRSREER)D, ZELERE Anarillo R AERHEBEE A2 , HHBEHBEEEZR
MR HEIE ( b ZEERE Amarillo ERHERBRRZRBABREAFZ T HEEAY , RE
AREERBEZERENGS. AIUAREEZEENNERERT , IUARBELIEREXSELE—ERE
ERFRERR  FHENEESSHRERE  BHLTESEBREZER ( Teasdale and Mohler, 1993 ), A&
(1996 ) EXEEERE HEHEFSENEMN, BREE EREERIEIEHEZH FRES,
BRAAXBEERATSRASEZEREKR, ARBMERBEEEIRRE , BEIRFEEFNERRE
BE  BEBERATHRARERE K RERRB(SC) THAESRERAEERENFHEFNE
RERE K BEXSRARLEN (F, 2002 )

=, TREEEYHELE KD

EAEXT-HREXEREOEHERE , EETEABEEYE , TRERISIELHIEAIBLER
WAEE K BRBEEEYELBE KD EEIARRNERBEEYMRELD (K— ) HARRBEEREN
B, LENARE, BRICEBERERESERMER , MTERFELHE kI ECEEZES( , i
BLERBEEEYEERRE , ERIBEKS)SERSEESHE. BRRKOEFEMRILEBEZR
SEX, BRNBEREEEKAFHERERDL , R TERKDER , DEANB KR SEE
APRERIEAEE (E, 1990 ) MBEEYRIAMIEERE , TUEMTBEOIMRE , FLEERM
BRRAABRES  hRETEBEAME (B, 1979 ) AUTEXELCESHEER K SIEF51EN
BRKDEE (KR, 1999 )
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xR—, FEEETRAEZEY LTS SELLE (2004, 2005 )
Table 1. Comparison of the soil moisture contents among different cover crops planted in tea farm
in 2004 and 2005

TTES No.12 Chin-Shin Oolong
M?TDte/Y Treatment Topsoil Subsoil Topsoil Subsoil
%
8/10/04 A 9.83a 11.46a 16.20a 17.64a
B 10.99a 12.07a 14.67a 15.35a
C 7.88a 9.53a 15.92a 16.61a
D 9.42a 10.84a 16.14a 17.51a
CK 8.94a 9.32a 15.81a 16.01a
10/12/04 A 13.58a 14.32a 14.33a 13.75ab
B 16.35a 10.35ab 16.37a 17.25ab
C 14.30a 8.89h 14.16a 13.26ab
D 11.57a 11.94ab 13.29a 12.42b
CK 11.87a 7.52b 16.15a 17.68a
8/29/05 A 11.97ab” 12.17a 18.79a 17.24a
B 10.94ab 10.13a 17.19a 17.42a
C 13.08a 12.28a 15.60a 15.56a
D 9.70b 8.83a 14.62a 15.18a
CK 11.05ab 9.83a 16.29a 16.07a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo;
D: Asiatic Pennywort; CK: uncovered field; Topsoil: 0-20 cm, Subsoil: 20-40 cm

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

= TREERNEE T HECHERL

EEMFAEMEMEARAUARLIBETEBEFMEEERE L RE(LME  GeBHIME
R ORIMRE. FHE & KREIRRE. AHRE, SUME. . SEFERSFRENE
BEZR, RtRpE. AHE, . ERELANER. & EEHFEOEEZIEREEER,
TEBSEFEDCRIRBRE, FRERKTIAREABEEEZR, HHERFE, MMEAXKTEE
EFMEEEDRBE(CMERABENEL. FEERMCRXBEEIEREE K BERTRFEETREME
FRARRTIARMARELERMUBRFEUIEE. FERBEFENEEECXBEE  BRTRFE
EBEEFYREERTRBE L TMER (R=, =)

AR R AFEEETAESFY LI EEMMELEE  FTRRIIELI CBRRETBERSEY —
FRAEEMZBE. FRERRENES , WUFHUSFERLE Golden Glory RARRHEREE
ZERESERNEARE MAtHAGREEZRRENERESE, BEFYREBZAR
B, 5. ARBSEEREMIAVENEZE (RN, )

BUOREREEEAAESEN I HEMMLER TRRIIELICRBRENEHESEEERE
BEFY-FREENCBE EREEEEE REXETHEEERE ABK FRIEEED ,
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BHENERERSEK , 1996), HRAFTLOEEFECRREREHESECEEMELTHE , B1
AEHTHEMESEEZFERE GoldenGlory R AERHEEEESAHMGEERE, ARMHEHS
BUEEAECHEZEELERSZER. AU, SRESEEREMIBCTHE, fFE
BHUEHUETRIEZEOREREERMR. &, ERESEVFEMZBE  MESKREMRIE
ZEAETIHREE , BAEETHEEC2ENNEABREENTEE S MAERBEZEHR (X
ANt ) REEESKEEYITENLEFRBESC, T EPERESEFEMEAR( BREK, 199 )

AEXEEE=-FHEERERE , WETHERE ItEARESELYERAES , T EEN
EEUEREBINE K BUBIANENE D BILLERBIRS 147.0%H 20.3% ( EE |, 2002 ), ¥f (1979) £
BHERE FABEEAEE 1 EEMERMES, LEBERENBL oS 2M8h B 1981)
EREBERE  RB=FAH%ERAEEN, K BERBEEERT T EERZI B, KEL
migmzil. BEEYZERRERIER TN EZELIBERBNES REEMERENE LES
(F,1978 ) MiEEERKEER , R T KBH L EEBIEERR ( humicacids ), BINT ZHEWE ,
B TIHEABENKSEES  BRETLIERE  #MFELEMEYRESEER , B8 7 LHENEL
BEh , BELEIELES (EE, 2002 ) HERNEKEESBH Y. HETLERBEERES
Y, EMEESHRBEPESERESZHBHRER  MEMLEESWEMRM ( Singh and Jones,
1976 }» FIATERRHHERBEREY NS T HBMEL B RICGIE 2% (5B, 2004 )

FEEETEBEEEY 4 IBRERECIBERIEE BrREBEEREERERLIEE &
REBEZEEEEEINEEER, UZELERE GoldenGlory REERK , AERHETEERE R Z |
BEZEEESRS , EARX L2 HABTOSEXEBRAENGER (R ) BRAK (1996 ) 1 1992 F
BE 1994 FIHEE I FEFSORHERE , BFEFFRNE , aRXETHEERE. ABHK. FE=
RIEEY  XETEH  SRERETREREREEY K BREERES T EYEMEER , TEEE
FRETRED UBEREEXREE, KEREERRIRZ, RFFHRZFLETE Golden Glory
EAERHEREEN FBETE FMUBERFESEANRRE L ERE , HRXEBRRANEREMN
HE), MEETRREBEREEY  FRBHEREE HIEEENAERREXSEF , BFE
EEREEYNBEREN,

FRELRRER  BERFEHEIRAELIERREREMIEERESE  BELEFERNY
B 88, SRESEARFEEZE A BUABETERELEEEY , UFTGARERRERTF
R MBER—ES)BETEER. THEFEEHREBELREERNDS  HE T HEBCHENHERR
FTEEMEE,
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K=, TRAEERTIEBIMESHES 2 (F{E )( 2003, 2004)

Table 2. The combined analysis( F-values )of topsoil physical and chemical characters in 2003 and

2004
Source of variance DF pH Onr]g?trélrc P K Ca Mg
Year 1 54.1** 22.9* 8.6 0.1 22.1* 35.3**
Block 3 12.0* 6.0 1.1 0.5 2.9 49.1%*
Error (1) 3
Cultivation 1 6.2* 0.9 45 0.2 14.7%* 11.1*
YearxCul. 1 4.2 0.6 6.8 8.1* 0.3 0.1
Error (2) 6
Cover crops 4 5.1** 5.1*%* 2.2 1.1 14 1.3
YearxC. crops 4 3.7* 0.8 1.7 2.2 0.4 0.3
Cul. xC. crops 4 1.7 1.6 2.0 1.2 1.0 0.8
Y. xCul. xC. crops 4 2.0 0.2 1.7 1.5 1.6 14
Error (3) 48
Tatol 79

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

K=, TRAFERIEBIHESHES 24 (F{E )( 2003, 2004)

Table 3. The combined analysis( F-values )of subsoil physical and chemical characters in 2003 and

2004
Source of variance DF pH On:g?t?rc P K Ca Mg
Year 1 18.7* 760.7** 10.5* 0.6 11.1* 30.6*
Block 3 6.9 5.9 1.0 14 0.9 21.8**
Error (1) 3
Cultivation 1 4.2 1.5 11.3* 0.1 23.4%* 16.5*
YearxCul. 1 1.7 0.01 23.6** 7.5% 0.7 0.3
Error (2) 6
Cover crops 4 24 4.5%* 1.7 2.0 0.8 0.7
YearxC. crops 4 0.7 1.0 1.6 1.7 0.1 0.5
Cul. xC. crops 4 2.3 1.5 0.4 1.7 0.8 1.0
Y. xCul. xC. crops 4 1.0 0.4 1.0 1.2 0.2 0.2
Error ( 3) 48
Tatol 79

* **: Significant at the 0.05 and 0.01 probability levels, respectively.
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x®M, AR L2 RREBETEEEFEYRLIEBE(CHELR
Table 4. Comparison of topsoil physical and chemical characters among different cover crops
planted in tea farm of cultivar TTES No. 12

pH Organic P K Ca Mg
Year Treatment matter
% ——  ppm
2003 A 3.68a 2.23a 20.8a 87.8a 144.8a 139.4a
B 3.62a 1.84a 13.2ab 64.3a 51.9a 152.6a
C 3.56a 1.98a 16.0ab 74.4a 98.1a 161.4a
D 3.70a 1.65a 10.2b 76.4a 101.0a 186.8a
CK 3.65a 1.84a 14.6ab 59.5a 85.5a 146.5a
2004 A 4.11a 2.53a" 26.9a 69.6a 273.4a 263.8a
B 4.03a 1.99abc 15.7a 64.6a 160.3a 227.4a
C 4.14a 2.32ab 22.9a 62.0a 198.1a 205.0a
D 4.12a 1.68c 12.3a 47.5a 112.2a 197.8a
CK 4.20a 1.93bc 17.6a 68.4a 277.9a 270.8a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

x®A., AR L2 RRXEBRETEEEFYELE(LEELR
Table 5. Comparison of subsoil physical and chemical characters among different cover crops
planted in tea farm of cultivar TTES No. 12

pH Organic P K Ca Mg
Year Treatment matter
% —— ppm
2003 A 3.83a° 1.78a 13.7a 72.8a 118.1a 158.0a
B 3.58b 1.17a 11.5a 50.1a 23.5a 110.6a
C 3.76ab 1.87a 13.3a 65.5a 75.3a 135.6a
D 3.85a 1.25a 16.5a 48.2a 49.6a 104.3a
CK 3.71ab 1.49a 8.3a 47.7a 44.5a 90.4a
2004 A 4.10a 2.60a 20.4a 52.5a 184.3a 187.9a
B 3.86b 1.98a 12.9a 54.6a 98.6a 162.4a
C 4.06a 2.17ab 13.6a 48.0a 116.7a 144.3a
D 4.00ab 1.65b 13.6a 42.6a 99.2a 144.3a
CK 4.06a 1.74b 12.9a 53.6a 127.0a 193.6a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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xRN, BUOREFAEEETREERYRLIBHMELR
Table 6. Comparison of topsoil physical and chemical characters among different cover crops
planted in tea farm of cultivar Chin-Shin Oolong

pH Organic P K Ca Mg
Year Treatment matter
% ——  ppm
2003 A 4.23ab” 2.00a 10.1a 65.4a 334.5a 274.1a
B 4.08ab 1.97a 12.7a 61.1a 278.8a 243.4a
C 3.95b 1.85a 11.6a 56.8a 276.8a 227.8a
D 3.98b 1.74a 10.4a 65.4a 271.2a 284.8a
CK 4.31a 2.08a 11.9a 61.6a 367.0a 290.6a
2004 A 4.00bc 2.46a 68.6a 65.2b 393.9a 264.2a
B 3.95¢c 2.35a 57.1ab 64.6b 398.7a 286.4a
C 4.20ab 2.44a 45.5ab 104.4a 515.1a 314.7a
D 4.29a 2.20a 66.2a 67.8b 562.2a 375.0a
CK 4.40a 2.20a 35.3a 80.4b 524.8a 368.4a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

xt. BUOREFEEETRAEERYELEBHELER
Table 7. Comparison of subsoil physical and chemical characters among different cover crops
planted in tea farm of cultivar Chin-Shin Oolong

pH Organic P K Ca Mg
Year Treatment matter
% —— ppm
2003 A 3.99a 1.68a 7.7a 48.9a 222.2a 212.0a
B 3.99a 1.59a 9.8a 45.1a 190.3a 174.7a
C 3.93a 1.79a 9.7a 47.6a 239.8a 221.4a
D 3.91a 1.76a 10.1a 45.0a 174.3a 215.4a
CK 4.14a 1.61a 10.6a 50.8a 280.1a 261.8a
2004 A 3.88a 2.39%a 40.9a" 50.0b 283.2a 248.2a
B 3.98a 2.12a 36.5ab 58.6ab 333.1a 285.6a
C 4.15a 2.27a 28.2ab 76.0a 403.8a 293.4a
D 4.11a 2.01a 29.7ab 51.0b 301.2a 278.3a
CK 4.24a 2.10a 21.8b 71.4ab 389.3a 355.8a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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®N\, XEBEAEABEFY —FRIERIBEELR

Table 8. Comparison of soil hardness among different cover crops planted in tea farm one year

later
TTES No. 12 Chin-Shin Oolong

Treatment 2

kg/cm
Golden Glory 1.56b" 1.34c
Amarillo 2.40b 2.20bc
Trailing Indigo 1.89b 2.14bc
Asiatic Pennywort 2.35b 2.65ab
Uncovered field ( CK ) 3.69a 3.35a

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

. FRBEFEYEHEMERLER

ZEETLE Golden Glory MBIMEC W REE, EARX R HEFXELFHEETRHRBERS 85.4%,
EELREZETMRLDET81% , EFSZEHHANTE HMEEREFERHNERMELS. HUE
BERERBEFYETRAEHERBNEZR HEEERFSETEANRE , UTHEEERBNER
ME—BRDWEE (R, + ) B (1997 ) EEEFEYBERTEMBIZH BN EIKREEZZE
RiEH  AERERECENFMEENEENR  TUETERBEELERER , £EIABFARLR
SNERERK  MHMEETHT., ABINMEEFRAARBMBAFRERE  MESAARR
BHRET  MEARPHRCEBERTELRE  CEFHEFZUH  EREEEFHNHE , 26
HRE/EHFEER K ( Taiz and Zeiger, 1991 ; Mohler and Teasdale, 1993 ) FRARE MM EENEFEE
BEFYHNEBEERTMETENRR,

KM, BR L2 RREBETEBESEYHERLLER (2004, 2005 )
Table 9. Comparison of weed biomass among different cover crops planted in tea farm of cultivar
TTES No. 12 in 2004 and 2005

Date (M/D/Y) Compare
Treatment  11/23/04 3/7/05 4/27/05 6/6/05 8/3/05 9/4/05 Total to CK
g/m? +0%
A 80.6¢" 116.7d 82.0b 12.5b 16.7b 9.7a 318.2 -85.4
B 93.1bc 710.0ab  148.6ab  136.1ab  105.6ab 36.1a 12295 - 439
C 241.7ab  505.6bc 645.9a 226.4a 227.8a 115.3a 1962.7 -10.4
D 105.6bc  262.8cd 523.6a 181.9ab  125.0ab 79.2a 1278.1 -41.7
CK 372.2a 848.9a 615.3a 156.9ab  133.3ab 63.9a 2190.5 0.0

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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£+, BLOREREERETRAEEEYHMEELE (2004, 2005)
Table 10. Comparison of weed biomass among different cover crops planted in tea farm of cultivar
Chin-Shin Oolong in 2004 and 2005

Date (M/D/Y) Compare

Treatment 8/23/04 3/7/05 4/27/05 6/6/05 7/26/05 9/13/05 Total to CK
g/m? +%

A 476.7b " 288.9c 275.0d 405.6b 201.4b 151.4c 1799.0 -78.1

B 680.0b 107.9b 821.1cd 663.9b 634.7a 398.6bc  3306.2 - 59.7

C 431.7b 1029.2b 1686.1ab 1047.2a 640.3a 447.2bc  5281.7 -29.0

D 1176.7b 907.0b  1165.6bc  1140.3a 837.5a 600.0ab  5827.1 -29.0
E 2063.3a 1579.0a 1845.9a  1050.0a 886.1a 780.6a 8204.9 0.0

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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Effects of Different Cover Crops on the Soil
Environment and Growth of Tea Trees,
I: Influence on Soil Environment in Tea Farms

Shin-Yan Chen' Hun-Yuan Cheng® Horng-Jey Fan' Ching-Hsiang Hsieh?

Summary

The study was conducted to investigate the influence of different cover crops on the soil environment in
tea farms and growth of tea trees. Four entries of cover crops were chosen, included perennial peanut Golden
Glory (treatment A), perennial peanut Amarillo (treatment B), Trailing Indigo (treatment C), Asiatic
Pennywort (treatment D), and cultivated in a tea farm along with the control treatment (uncovered field,
CK).

The results showed that the root of perennial peanut (Golden Glory) formed a dense inter-mingled
network in soil, which can prevent soil erosion efficiently. Its rapid growth character was able to endure high
mowing frequency, and with a rapid recuperative rate to inhibit weed growth. The percentage of weed
biomass per year was lower than control treatment at 78.1 to 85.4% and treatment B was next efficient to
show such effect. Variation of soil temperature in treatment A, showed that the soil temperature dropped to
7.74 and 6.6% at 10 and 20 cm underground in summer. This was followed by treatment B. The day and
night temperature difference (3.08%) in treatment A, was minimum at 10 cm underground, and the
difference of treatment C and control were 5.15 and 9.79%, respectively. In tea farm of cultivar TTES No.
12, both perennial peanut Golden Glory and Trailing Indigo were cultivated for 1 year, the result showed
significant increase in pH and organic matter contents of topsoil and subsoil. In the preservation of soil water
and improvement of soil hardness in tea farms, both treatment A and C performed excellently.

Key words: Tea tree, Cover crop, Perennial peanut, Soil environment

1. Associate Biochemist, Associate Agronomist, Assistant Agronomist, Taitung Branch, Tea Research and
Extension Station, Taitung, Taiwan, R.O.C.

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
Pingtung, Taiwan, R.O.C.
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Fig.1. Hourly changes of soil temperature under the different cover crops in tea farm of cultivar
TTES No0.12 on August 21, 2004
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Fig.2. Daily changes of soil temperature under the different cover crops in tea farm of cultivar TTES
No.12 on July, 2004
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Hourly changes of soil temperature under the different cover crops in tea farm of cultivar

Chin-Shin Oolong on October 2, 2004
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Fig.4. Daily changes of soil temperature under the different cover crops in tea farm of cultivar
Chin-Shin Oolong on July, 2004
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EEREMRER 25: 65-84 (2006 )
Taiwan Tea Research Bulletin 25: 65-84 ( 2006 )

THE%W%%@*+%&%
EEABERECHE

HERBERMMEZEE

RIES EREA EER' #Ew

\’/

-

AR F A Golden Glory & Amarillo —BZF4EMR, AECHE FSLIRERE
ERE (HR), ETTRABEEEYHRBLERRREZYE, RRETREEEETEESE
—f | £ZH Golden Glory BE[E 8 25.06% = 81.14% , KECHEBZ[EIEE 38.50%
F9057% , ELAREBEERAERERR, RFmE Golden Glory RAECHEBEREER
BBEZRER , REEFBYTERIN. FENBRCEBER D OWMRKBERRERTER B
ERSEEER  BETREREYTREMETREEEY R mMEEERE, SF4ERLE
Golden Glory ARERIFEEEY , AREBSEE—THN , REBERRENFEEEE
X, UABRHEEEAZSE,

BRT . 3, BEFEY. SFERLE

][]

Al

FXEEANBEEYIBEEMERERS, FEENEREE, B8R BER. BCR, £XEF
MR LEEES., B8 (2001) R 1994 £ 1997 FEARBEHMEHA S AR 12 BEXE , REX
ZHHTRITETEERBE  SEHELEEER FE RCEBAHEREREE  EARERETR
EXRRLARYERENEENR  CEESEHLEEEREASEENR. B (2004 ) AERERES
MERLFEHRE, NAECH BEERKBENOEELREEE BENRAEREFITER,
—EREREERGCEFERSMERTH  VEREHEBEREEEEEER , SARMNBER
BEHEBERB M. REF( 2000 )EHBHARETEDibREBEREE ﬁ&i*ﬁ/q’ﬁﬂﬂ’@ﬁﬁnqﬂhﬂﬂ
RERDABBEEREER , EEBRKABRFERTANTE, SEFZBTEHERZERZ L
FZEANAEEE2EEE  BEETHEFERXEELE KIS RERR, MEEREER  WEABER

LITBRERRZEERRURSERTE BNRERIFRE. PWEARE. BMRERFER
k., A8 AR
2. BN RRMEABRELEERHR. A8 BERR.
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BEROCEBMEEZERASRE , BESERAWRE (8, 2001 ; BB , 2004 ; BB, 2004 )

BAEMEENNIIIREESRELRES  BEYNTERIRASRAKENEE , —EXE
FEHFE-—BARERZ R, EAHNBRAERALEERS , AR AREE I IFEE K1
HEY) ( Skroch and Shribbs, 1986 ), —LEiRFEEMIRKTRIFEANER  EERIB S ERXB LR
Ty, B, BRE  GNSEAEBRTEREERABEXEXEHBERX  BEESFEMNEE ,
B, BT  UWAEERE, MBFEEREESEBUEREM Amarillo MREEEHE , HERZRL
SRERE AU/ EE—SEBRHERENRER. EFREEX£E5EN BN S FELE Golden
Glory IATHEAARRETERARIFHBENHREXT (LEE ) SR, BEE, KECHESEY ,
A—HRFEERENRE. AEAEBRENEABRBETEESEYERENERERHEEHLER
VRE  HIRHETARFES. M, MR, ME. ISFEETENT. TRERE, THEEASESS
BE EEZURELEESN. BEXERENZEEEEY.

MRER T

—. ABRMREAEREZEL

AR L2 EREREHBEERE  SOBRAA—RBEEERE. HEEABREETELHEZ
BEFYREBEHRE, SRAZ_HEHFEEMTLEERFT (RCBD » HRBEETE (A)
ZELETLAE Golden Glory, (B ) ZELET4AE Amarillo, (C ) KEMR#E, (D) ELE. (CK ) HEE
(BEERE) #£5 RE 4 5E, HEFRNFAHERSE —BRE - TRAEEEYHRELERE
REBERZFE, BREREZHE,

—. REFZE
(— ) RESEREAEE
(A) #B5  HEERERS N
(B) HE  XURERREEHRE  ZEHNEELEREEAREY,
(C) Tk MEEBTALREEEHERLEE.
(=) RHESE
FENEEBEAEER A REABKREER.
(=) ZERFUERRERBEMR
FEMRKREUNREREEERR (BEERERRE |, 1993) I EZEB RS ER
B K S-EEREHEI 10 BFERE,
(A) BHFEE : L30cmx30cm BEE , EAREPORTY , BHRER 4 E¥19,
(B) BHFE : A& 100 BRERF 25, BHE,
(C) ERBME (leaf greenness ): BL Minolta 247 SPAD-502 B & #% 3= 5t (Soil-Plant Analyses
Development unit) AIREAR PR ERMEES 2 EE.
(D) ERH : FTERFZERE.
(E)EFR Bl RE A HFEENRFEERZRE.
(F)BERIFR  BR— DU =ZERXFHEESZERRE.,
(G ER: MEF=E, =ZERERZRE.
(HEE: 2" =EFREZEE.
(1) EE : UEEHHEELSPEERMEEE.
(J) EEE . ERxEE=0.7,

%
It
--b
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(K) SR FE-RE=FHEEEER,
(L)BER: F—EREE-_ERRE_EREF=ERZRE.
(M) REFEBEETRESE
FEBETRSN , BREFEREEREY , 2WE(N) Bi(P) $#(K) H(Ca) #(Mg)
( Chapman and Prayy, 1961 ; 5k , 2000 %

(A)BEERE : TEUEEERR 02 gEA 50 mo@ElE+P , MAZEECE ( KSO, :
CuSO45H,0:Se = 50:10: 1), & 4miEBRRER , MBS BERF , HAIRMARE
BRAKjeldahl K EBME P 2ET |, LA 4% MBI UK BT , BEL 0.0INMVHCITEE , S EER
BE+HEE,

(B )BiS2AE  FFHULEZZE M 0.2 gB A 50 mIzp @R , I =BRES % ( HNO; : HCIO, : H,S0,
=4:1:1,VIV)3ml, RE—REDHZ , PARMNEZEKEEE SomIAf4E8E, #.
., SF2AE, BUBEEIE O BRREERSE 4 mRAEEF , WA 1 miy
HNO,-Vanadate-MolybdateFA &l , ‘R &5 9HEKE 20 58 , £ 420 nmEA X B EFTRIO.D.
B, TREAMEE,

(CHEEAE : BLR=MyBRIPEE 2m HEZEERE , BFEABXLL@ET ( Coring,
Model 400 ) AIHBEXE , REHSE,

(D)HBEERAE . BELERDPHBARBEERPZIE 5 ml, 2B/IA—F 10% lanthanum
acetate , {BIF R FEARE T RAE (1L157 Model ) RIE , REFSE,

(E)E2EBAE : /MARER  AARFRABIE  YHEERRREESE,

(R) FEFERERIERS
REFENERD DN, SEHERAR (X ) 2UBRS. 2. REE, MR, T3
. RERESE.,

(A) AIAR % ( Soluble solid ): FEEUAEIRE 70 CHtE 48 NIFBREM o HE, XEHKM1g, B
R 100 ml 2 EEMESD , MAEF KBk 80 ml, BIAA 100 Cz kAR INE 1 /NEF |
BREFSUREBREEEE 100 ml, BERNSOm AREN , ERMERZEEESE B
BEYMEREZYMERS L (AOAC, 1983 )

(B) ZJ7tl?( Polyphenol ): B EIR ZIERASTHIBZE 1 ml, 0 1 ml SHABRE B ( Fe-tartrate )
R 3ml BgANEER , SR8 USXXEF ( ANTHELIE ) BIEERE 540 nmz |3
E , BLEthyl gallateRiBEEMIR , RESABMBARYER L. BAREARER
7 100 mg FeSO,-7H,0 + 500 mg K.Na-tartrate ( BAESH ) MNKBEKEER 100 ml, B
SR SNAEE R ( pH7.5 ) BAEE ( A ) BH 23.876 g Na,HPO,12H,07A R 1 L2 %887k, (B)
#HEL 9.078 g KH,PO, AR 1 LZZEK, BL(A)85ml+ (B )15ml, pHFAZE 7.5 ( Iwasa,
1975 ),

(C) RZFFE( Catechins ): IEBRBRZEBEBERE 1M ABEERBEZHAETR , ERKABT
B 6 ml Vanillin 8 (4% wiv,, BRFE ), BM3m BERZESIREZES  BE 152
8, U HHKEST (ANTHELIE ) BIERE R 500 nm 2K E , B ( + ) catechin &{E
BEMR A REIRRXZFSERATYWERD L ( Sakar and Howarth, 1976 )

(D) MBER ( Caffeine ): MBAFEBEEEREER=AMRF , MA 08 g 2 PVPP
( Polyvinylpoly-pyrrolidone ) ZMRFESZZ B , RIRBRTFE 30 2 EBE , DX
HEE (ANTHELIE ) IR 276 nm 2 IRHXE , B caffeine RBZAEM 4R |, HRE Lk
HEEAZYMETDL ( BREU, 1987 )
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( E) #rst R B8 ( Total free amino acids ): R MPVPPIE RS , & 30 2 #EIBR , BUE
HIRR L mIRAEER , MA 1 ml ninhydrin FHE , EREE , ER 100 CAAH MNEk 20
o8&, RAERIMA 5 ml 50% 2-propanol SEER , OB U KKXEST ( ANTHELIE ) Al
BER 570 nm2z WK E , BtheanineREREMRE  NERKFERERSEALYER Y
tb, ZEEIESRA ( A) Citric buffer 4.2 g citric acidil 40 ml 1IN NaOH , ARk EE S
100 ml , FpHZE 5.0, ( B ) 0.04 g SnCl,f0citric buffer® 25 ml, ( C ) 1 g ninhydrinflmethyl
cellusolveZ 25 ml, (D) & (B ) #0 ( C ) Blninhydrini4 & ( Moore and Stein, 1948 %
(F) RAI7A%E ( Soluble sugar ): FBER 0.1 g BkMmER 10 ml EEH , SIA 10 ml 0% ZEEARK , &
80 CAKAMINE 20 FEXEURIR , EEEM=)R, EEREREN , A 100 CK#E
WP EBRZE , R 5ml ZEUR , BMABEKERE 50ml, L 0.2 ml A0 1.8ml FKE&X |
BAE KA 5 A0 4 ml anthrone 3&5%( 0.2%, 0.2 g anthrone JEREEZE 100 ml ), IREE R 100
CABHME 7.5 78 , RHERIKAPRA, U XFHEF (ANTHELIE ) AR & 630
nm ZRHKE , B glucose RIFZEMR , |MENBBEEAZYWEET S L ( Somogyi,
1945 ),
(R) RXEME
FAEKZRFTTAEERE ; BEHAIEEFCE , @BL(RE ) aBE (&) bE (ZE )
(t) HHEME
DHRB e HFREFREER  BREFEAFEAFREXRSRITREREE T AR E , BURE
NF, 150 mlEAHE , BES pERAHES , HERRFT. mTEH I UMRASERR ,
FFEEDANE (10% ) BIF (10% ) K (20% ) #K (30% ) &SR (30% ) HIE , 5@
551009 (8%, 199 )

=, HEtom

FEEEBO T 2EIR , LA RCBD 4 EH5%5T , A SAS ( statistical analysis system ) B2 HKFH
DT, KRB H DR EIERE S B EEZRR , BUEE K455 % ( Duncan’s multiple range
test ) ERBREBZEZR,

w

S I

& R EEET

BEFYHRASERRMEZEE  EREEE. RAHE. XEHFBE. BFE. EE.
ZERFUR, BEMR, FENERY., EERREZRES., SERATERCETES 2T, BE
B EREZEFEEKE  BLUBBEKZEEREE ( Duncan’s multiple range test ) kIR BREBE 2 =
7,

—. BREEERERHECTE

BEFEPHAEETcYE EERCELRERUEEREERAREEZR  ZHBHEMERN
BR BR R BHSREBETRAEEHERENER , HPUER, URRIFZHEEUE
RERCHEEREER  ZFLETRE Golden Glory R AE R EBZEHM BB, IEREES
REMEEE(&K—. =) SLREZEEBBRERESNZERREE  EHHBERTRRAAHNBZLR
5, ek EREMEER AR EIBE(LMELR, SARBEEAHERK  RBE. 8.
#, 5 ESEYEBEESR (R, 2006 ) BEEELABREARETHEREE  FEREEN
E-E#  AHEBEMAEYERNER , HAREEL A BREEETHERDHES , REARR
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WEYIAARIVER ( Allelopathy ) BE8 , BB — L
xR—. TABEEYHAER 12 KRXEHT2LE (2004, 2005 )

Table 1. Influence on tree-form of cultivar TTES No. 12 under different cover crops in tea farm in
2004 and 2005

Treatment Date ( M/ D ) 2004 Date ( M /D ) 2005
03/24 05/12 09/30 12/01 03/07 04/28 06/20 08/11
Plant height ( cm )
A 76.0a 88.2a" 101.2ab  83.8ab 82.3a 82.5a 93.3ab 103.1a
B 77.8a 84.4a 91.8¢c 81.4b 78.1a 80.8ab 90.8ab 93.1b
C 76.2a 88.8a 104.8a 86.5a 82.4a 83.8a 98.8a 104.1a
D 75.9a 77.9b 90.6¢ 80.4b 75.3a 77.2b 88.2b 91.0b
CK 77.3a 82.8ab  93.9bc 81.6b 79.7a 79.5ab 91.8ab 95.3ab
Plant canopy width ( cm )

A 88.3a 100.8a 102.5ab  99.6ab 101.4a 110.8a 118.8a 127.9a
B 95.0a 102.9a 97.9ab  99.6ab 99.8a 112.1a 109.6ab 117.1ab
C 90.9a 102.6a 104.2a 105.7a 99.6a 112.6a 115.4a 125.3a
D 92.2a 95.8a 90.3b 97.7b 93.3a 106.7a 99.5b 107.8b

CK 100.4a 105.0a 94.2ab  100.4ab 95.0a 109.6a 117.9a 121.0a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;
CK: uncovered field
*: Means followed by the same letters within each column are not significantly different at 5% level according to

Duncan’s multiple range test.

K=, TABERYVHEHELEERBEE 2ZE (2004, 2005 )
Table 2. Influence on tree-form of cultivar Chin-Shin Oolong under different cover crops in tea farm
in 2004 and 2005

Treatment Date ( M/ D ) 2004 Date ( M/ D ) 2005
03/24 05/12 09/21 03/31 05/16 06/30 08/18
Plant height ( cm )
A 62.7a 69.5a 81.3a 56.8a 68.8a 78.3a" 82.3a
B 64.3a 70.2a 78.0a 58.3a 65.5a 75.8ab 80.0a
C 62.9a 71.3a 79.8a 58.7a 66.3a 73.5ab 76.6a
D 62.8a 69.1a 79.4a 53.7a 64.6a 70.8b 75.9a
CK 63.9a 70.0a 79.8a 58.8a 64.4a 74.8ab 80.0a
Plant canopy width ( cm )

A 77.7a 8l.7a 89.6a 84.2a 92.1a 102.1a 102.3a
B 72.9a 79.6a 86.4a 82.1a 86.4a 98.9a 96.0a
C 76.9a 81.7a 97.1a 8l.1a 86.9a 95.9a 98.0a
D 75.8a 78.7a 89.6a 83.1a 83.0a 98.0a 100.7a
CK 74.6a 83.3a 91.7a 84.2a 91.1a 102.5a 105.7a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;
CK: uncovered field
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*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

BHEEZEEYEFLZTC AR R ERAMERET , TEHZF LI AE Golden Glory R KE
RiHEFEEVAHERRAMRERE EREEER  ZFEETE Amaillo RELREBEERH
EABERBREADZ (R= ) FHEERZED  ELELREARE  ERERAES KBo HRHIGEE
SRE  AEERNEEZIING k2, EEERGHT , XERERBTEERLE , BIRTFE
WEEERMEERD (BRE,199 ) £BERASKEELERBREANTE  RALEER
FMENXEENNEEHIREEFNAEER  IRTEXEEERBIAARIKNERES | LEN
GHEHET  SeRBURYTENRKE 2B ( B8, 2005 ) B ERTHMZBELEIRE Golden Glory &
AECHEFERE , IRXEHBBAEMN  FIUTEREHER Y  SEETE Amarillo RELIRE
ERRRAGEHPREE  UBBETEEELHNER,

=, REEETEAEEEYAR 2 R ABELR (2004, &)
Table 3. Comparison of flower numbers of cultivar TTES No. 12 under different cover crops in tea
farm in winter, 2004

Flower and flower bud

Treatment
number/ m?
A 395.8¢”
B 887.5ab
C 254.2¢
D 954.2a
CK 691.7b

A, B, C, D, CK: Same as table 1
*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

—. HRXBEECYE

AR RFHEREBHTRE, OFERERE MEZERBERMERS ERBHENER,
2004 F (BEE—F )4 XALE , REMZHFEE, AFEREEREHENZES M (EH
K5 ) 2005 F (BEFE_F )4 RAE , SFELETLE Golden Glory RAECHEBEECHFER
FEEESRHMEEEEEZZE PYZEAREEEZZE XU EHERE 2B, TRE
HEEMENEE (XM )

BL 2005 FF 4 REERELE, ZELETE Golden Glory 2 BlE H¥ BB [E 81.14%, 38.93%, 25.06%
K 4289% ; AERHEBEEN 2 BIS HERIE 90.57%., 41.33%. 38.50%K% 41.47% ; ZEELEE
Amarillo BEEAMEH TEEFTERE , 2515 40.57%, 12.24%, 16.02%, -21.78% ; BLNREES
BRAIZRBERKRD B A - 15.14%, - 11.16%. - 10.34%K% - 16.86% ( &M ) BOSEAERTEE
BeHHdEE, AFEREERSEHENZERE  FTHHERMERZBE (XRE )

Bf (2004 ) RIAEBLCR. EEERKBEREEREAERESTREET , —ABEREERE
ZEFERBHRTE , HEREHERERGEEEERE , SARMNEEREHEXBERER,
1994 F 1997 FHEARBEHFHEHA AR 2 BRXERELSTHETRTHEESHEEE L IFEE
AHEE HERE RRUEBARENEE  ARERTETSENERIEEIEEZHFR
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EERE2BZ K BFEARR. EEFHUREREENREY K MAERILKGERAENEE
MR BEEMEEEREEENR (B, 2001 ) HLARATUANERERHAUABEEIHERE , KH
RABHENR MEEE. BELARABRERR.

RN, TRABEFEPHAR R RRXEHEFEE, AFEREECTE (2005)
Table 4. Influence on bud density, weight of 100 buds and vyield of cultivar TTES No.12 under
different cover crops in tea farm, 2005

Plucking date Treatment Bud density Weight of 100 buds Yield
(M/D) (bud/900cm?) (@) (g/plant)

317 A 33.0a 99.3a 63.4a
B 34.5a 94.3a 49.2ab

C 33.5a 95.5a 66.7a

D 33.8a 86.3a 29.7b

CK 27.5a 91.3a 35.0b

4/28 A 39.8a" 101.8a 150.6a
B 35.8ab 90.8a 121.8a

C 36.3ab 96.3a 153.2a

D 30.3b 97.5a 96.3a

CK 28.8b 95.5a 108.4a
6/20 A 30.5a 79.8a 96.8ab
B 31.0a 82.3a 89.8ab

C 28.8a 82.3a 107.2a

D 30.5a 80.8a 69.4b

CK 28.5a 85.0a 77.4h

8/11 A 39.8a 60.8ab 150.9a

B 29.3b 70.3ab 82.6h

Cc 36.8ab 79.5a 149.4a

D 33.5ab 65.5b 87.8b
CK 30.0ab 72.0ab 105.6ab

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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xRE, TEBEEYHELRERUPTRE, AFERERZTE (2005)
Table 5. Influence on bud density, weight of 100 buds and yield of cultivar Chin-Shin Oolong under
different cover crops in tea farm, 2005

Plucking date Treatment Bud density Weight of 100 buds Yield
(M/D) (bud/900cm?) (9) (g/plant)
3/31 A 42.8a 68.3a 74.4a
B 41.8a 69.0a 59.8bc
C 40.5a 71.0a 74.4ab
D 35.8a 67.0a 58.3c
CK 37.3a 72.3a 62.6abc
5/16 A 52.3a 58.5a 63.1a
B 49.0a 58.5a 63.4a
C 47.3a 58.0a 70.2a
D 46.3a 60.0a 52.0a
CK 54.0a 60.5a 60.9a
6/30 A 38.5a 57.8a 74.4a
B 34.5a 61.8a 59.9a
C 35.8a 59.5a 69.6a
D 32.5a 61.5a 72.7a
CK 34.5a 62.3a 73.3a
8/18 A 41.5a" 55.0a 80.1a
B 34.0b 53.8a 65.0a
C 31.8b 53.0a 68.9a
D 38.0ab 50.8a 71.5a
CK 34.8b 51.0a 69.0a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

=, BRERTFHRREFBEMRZEE

TRBEEVERAERFERCEE  EEMSEZEEY/) , EEEEMEEZAR 12 HREE ,
Bo2RFHREFEZE CEEEF _FAHEHSFEE Golden Glory R KECHEBEE I 5
FHLERREBE, MELRBBEEREF _F/\AEREZFUERREBE  EREEZE (RN )
BITEMEZELOERIEEZRFHRBSEREEZE (Rt )

EEFBEMRNRBL  EEMEBMECAR R REE  EXAERHERERE TBEESFE—F
NA(ERRY ) RE-FNAAERERE EHEZR, EARBEERBEEE_F/\ARERE
EEEER  BEREMSEEMNTD (RN ) ETEMEZELRHEE , SREBEH BEMMR
ZERUWTEE  ZHBETRANE\L , YEERNBRTRE (KA b

ZEENEHEIENERZEE  BRKky. EPREARENHREN , 3 BEHRFEYRENEE
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REREESMER. FHHERNBESEEYT  SFPNIRAEY , kIR EMENZE REFNEIRRE
B, THREBKERERTREDENNEERY, BEFLENENHSEFSHNIER , Tt
FRERTN I HRREYNERRN D BERELS , EMPETEYNERIESR. ®E (1979 ) RE
ERFERECERBRIMRETEL AXERGEEFBZEL, BEEXTS, ASENESERS
HEEREENME, BRREHBRR BEFAERTAZCHEEHEREIL _F  REEESRICRY ,
BREGHBERREEERN  REEMHBERECKENEELSN , HENBBREREAERS, B
FREMRREER  YARELETRZFE. MEHBRGERNBL UL RBEERNFHERSE
HRE  MRELERRARERAURE  EERRERE,

xRN, TEBEEYHER 12 REBTFHMREE (2005 )
Table 6. Influence on bud characters of cultivar TTES No.12 under different cover crops in tea farm,

2005
Bud characters
Plucking Length of 1
date Treatment Leaves per Lengthof bud &3
(M/D) bud flush bud leaves Internode diameter Internode length
1st 2nd 1st 2nd
cm cm mm cm

3/7 A 4.3a° 13.7a 9.7a 1.59a 2.40a 1.56a 2.50a
B 4.0ab 12.6a 9.3a 1.65a 1.95a 1.37a 2.05ab
C 4.1ab 12.7a 9.2a 1.67a 1.99a 1.53a 2.11ab

D 3.9ab 11.7a 9.0a 1.60a 1.86a 1.34a 1.85b

CK 3.8b 11.7a 9.0a 1.66a 1.95a 1.36a 1.91b

4/28 A 4.6ab 17.4a 10.2a 1.64a 1.94a 1.69a 3.19a

B 4.6ab 16.7a 9.7a 1.58a 1.86a 1.75a 3.02a

C 4.6ab 17.6a 9.8a 1.62a 1.87a 1.74a 3.14a

D 4.3b 15.5a 9.7a 1.61a 1.88a 1.71a 2.85a

CK 4.5ab 16.1a 9.8a 1.57a 1.84a 1.51a 2.89%

6/20 A 5.6a 18.9a 8.4a 1.66a 1.91a 1.41a 2.51a

B 5.4a 18.6a 8.8a 1.62a 1.87a 1.48a 2.70a

C 5.4a 18.8a 8.6a 1.69a 1.95a 1.61a 2.56a

D 5.2a 17.6a 8.6a 1.63a 1.86a 1.39a 2.52a

CK 5.4a 18.5a 8.7a 1.67a 1.91a 1.53a 2.6la

8/11 A 6.6a 20.4ab 7.6ab 1.69b 1.81b 1.30b 2.11a

B 6.1ab 18.6ab 7.5ab 1.67b 1.84b 1.29b 2.09a

C 6.4ab 21.1a 8.0a 1.77a 2.0la 1.50a 2.24a

D 5.9b 16.8b 7.3b 1.66b 1.86b 1.24b 1.92a

CK 6.1lab 17.8ab 7.5ab 1.69b 1.89b 1.28b 1.87a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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xt. TABEEVHELESRRXBRIF MR ZFE (2005)

Table 7. Influence on bud characters of cultivar Chin-Shin Oolong under different cover crops in tea

farm, 2005
Bud characters

Plucking Length of

date Treatment Leaves per Lengthof 1bud & 3
(M/D) bud flush bud leaves Internode diameter Internode length

1 2" 1 2"
cm cm mm cm

3/31 A 4.2a" 11.0a 7.8a 1.58a 1.85a 0.91a 1.60a
B 3.8b 9.9c 8.0a 1.56a 1.78c 0.89a 1.49
C 4.0ab 10.9a 8.1a 1.61a 1.85ab 1.02a 1.64a
D 3.8b 10.1bc 7.9a 1.56a 1.79bc 0.95a 1.56a
CK 4.2a 10.9ab 8.0a 1.58a 1.83abc  0.92a 1.73a
5/16 A 4.5a 13.3a 7.7a 1.31b 1.51b 1.11a 2.00a
B 4.4ab 13.2a 7.8a 1.33ab 1.51ab 1.07a 2.05a
C 4.1b 12.0ab 7.7a 1.38ab 1.56ab 1.18a 2.06a
D 4.1b 11.4b 7.6a 1.39ab 1.59ab 1.19a 1.94a
CK 4.4ab 12.4ab 7.7a 1.42a 1.62a 1.20a 2.12a
6/30 A 4.8a 14.8a 7.5a 1.60a 1.84a 1.19a 2.16a
B 4.8a 15.1a 7.8a 1.62a 1.87a 1.31a 2.34a
C 4.8a 14.6a 7.7a 1.61a 1.87a 1.18a 2.04a
D 4.8a 15.0a 7.6a 1.60a 1.85a 1.23a 2.14a
CK 4.9a 15.0a 7.8a 1.63a 1.87a 1.27a 2.27a
8/19 A 4.8a 12.5a 7.1a 1.61a 1.84a 1.17a 1.89%
B 4.8a 12.6a 7.2a 1.56a 1.82a 1.11ab 1.89a
C 4.8a 11.7a 6.8a 1.57a 1.81a 1.02ab 1.65a
D 4.7a 12.3a 6.9a 1.56a 1.79a 1.02ab 1.78a
CK 4.9a 12.6a 6.9a 1.54a 1.75a 0.98b 1.81a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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RN\, TRBEEYHEE 2 HREXBEREBEMREEFE (2005)

Table 8. Influence on leaf agronomic characters of cultivar TTES No. 12 under different cover crops
in tea farm, 2005

Plucking Leaf agronomic characters
date Treatment Leaf length Leaf width Leaf area Leaf thickness
( M/D ) 2nd 3rd 2nd 3rd 2nd 3rd 2nd 3rd
cm cm cm? mm
317 A 6.1a 6.9a 2.5a 3.1a 10.7a 15.1a  0.227a  0.270a
B 6.1a 6.3ab 2.5a 2.8a 10.8a 129a  0.233a 0.276a
C 5.9a 6.5ab 2.5a 2.9a 10.1a 13.6a 0.231a 0.279a
D 5.9a 5.8b 2.5a 2.7a 10.6a 11.2a 0.22%9a 0.271a
CK 6.0a 6.0ab 2.5a 2.8a 10.9a 125a  0.236a 0.281la
4/28 A 5.7a 7.4a 2.4a 3.2a 9.7a 16.6a  0.209ab 0.244b
B 5.5a 7.1a 2.3a 3.0a 8.9a 152a  0.208b  0.244b
C 5.5a 7.3a 2.2a 3.1a 8.8a 16.2a  0.210ab 0.245b
D 5.8a 7.2a 2.4a 3.1a 9.9a 157a  0.217a 0.254a
CK 5.7a 7.3a 2.3a 3.2a 9.4a 16.2a  0.212ab 0.251ab
6/20 A 4.8a 6.2a 2.0a 2.7a 6.8a 11.7a  0.216a 0.248a
B 4.8a 6.0a 2.1a 2.7a 7.0a 11.4a  0.218a 0.26la
C 4.8a 6.0a 2.1a 2.7a 7.1a 11.5a  0.221a 0.255a
D 4.8a 6.1a 2.1a 2.7a 7.1a 11.6a 0.219a 0.257a
CK 4.9a 6.2a 2.1a 2.8a 7.3a 12.1a  0.226a  0.265a
8/11 A 42ab”  5.5ab 1.9ab 2.5ab 5.7ab 9.7ab  0.217b  0.255b
B 4.1b 5.3ab 1.9b 2.4ab 5.5b 9.0ab 0.230ab 0.270ab
C 4.5a 5.7a 2.1a 2.6a 6.6a 10.4a  0.225ab 0.266b
D 4.1b 5.1b 1.8b 2.3b 5.2b 8.5b 0.227ab 0.272ab
CK 4.3ab 5.4ab 1.9ab 2.5ab 5.9ab 9.4ab 0.237a 0.283a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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RN, TABEEVEHELESRERXBEFEEMRZEE (2005)

Table 9. Influence on leaf agronomic characters of cultivar Chin-Shin Oolong under different cover
crops in tea farm, 2005

Plucking Leaf agronomic characters
date Treatment Leaf length Leaf width Leaf area Leaf thickness
( M/D ) 2nd 3rd 2nd 3rd 2nd 3rd 2nd 3rd
cm cm cm? mm
3/31 A 5.4a 5.9a 2.1a 2.3ab 7.9a 9.6ab 0.245a 0.293a
B 5.5a 5.7a 2.2a 2.2b 8.5a 9.1b 0.248a  0.292ab
C 5.4a 5.8a 2.2a 2.3ab 8.5a 9.5ab 0.243a 0.284ab
D 5.4a 5.7a 2.1a 2.3b 8.0a 9.1b 0.237a  0.280b
CK 5.4a 5.9a 2.2a 2.4a 8.2a 10.1a  0.237a  0.283ab
5/16 A 4.5a 6.1a" 1.6a 2.2a 5.1a 9.6a 0.218a 0.270a
B 4.7a 6.1a 1.6a 2.2a 5.5a 9.5a 0.219a 0.275a
C 4.6a 5.8ab 1.6a 2.8a 5.1a 8.9a 0.218a 0.263a
D 4.7a 5.6b 1.7a 2.2a 5.6a 8.8a 0.224a  0.280a
CK 4.5a 5.9ab 1.6a 2.2a 5.1a 9.2a 0.219a 0.277a
6/30 A 4.1a 5.3a 1.5a 2.0a 4.4a 7.5a 0.219a  0.269a
B 4.4a 5.4a 1.6a 2.0a 4.8a 7.7a 0.225a 0.279a
C 4.2a 5.4a 1.7a 2.0a 4.9a 7.7a 0.225a  0.268a
D 4.3a 5.5a 1.6a 2.1a 4.8a 8.2a 0.229a  0.282a
CK 4.3a 5.5a 1.6a 2.1a 4.7a 8.0a 0.228a 0.277a
8/19 A 4.2a 5.2a 1.5a 1.9a 4.4a 6.9a 0.236a 0.284a
B 4.2a 5.2a 1.5a 1.9a 4.4a 6.9a 0.228a  0.270ab
C 4.0a 5.1a 1l.4a 1.9a 4.1a 6.8a 0.223b  0.276ab
D 4.0a 5.1a 1.5a 1.9a 4.1a 6.7a 0.222b  0.268b
CK 4.0a 5.2a 1l.4a 1.9a 4.0a 7.0a 0.216b  0.264b

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

M, XEFEERTRSELEK

FEEETEAEEEY FRAXETFEEUTRSELE , EUREEZAR 2 HRE , K&
TTER B 5 S2E Ao VERERYEREEER  BEZF LWL Golden Glory R KEE
HWEREBEECEARASEREREMRERE, METEUSFEENE GoldenGlory HEERS , BA
BEEERURESERR  WSEUAERHESEERS  EESERE , He g, & WHER
EER (kT ) BITREEZELRERE , TABERYEREBZFEEMIREE  HE AR
#, . ., & WHEEEEZR HOAEXZSEARE-BNEBR (Xt—)

BMREEZ S AEESBEFEXENABNERRE  BREARFNRSD , L2BRE
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BR UHRHBRER REENTIERS  SESAMRNEBERERE, WULEMEZENEBENY
RN R LT , FTAER G ERAREZESHIMG , HESEHS (£, 1993 ) HERXR+M
TUBRARCHEBERRKETSREMEERRE.

®tT. AR R RXEABETEAEEFY —FRAVIEEUTESELR
Table 10. Comparison of mineral elements in tea leaves of cultivar TTES No.12 planted different
cover crops one year later in tea farm

P K Ca Mg Fe Mn Cu Zn B
Treatment
%D.W. ppm
A 3.89a 0.17a 1.20a 0.15a 0.17a 85.0a" 470.5a 453b 57.0a 20.8a
B 3.26a 0.15a 1.14a 0.16a 0.15a 70.5bc 454.8a 455b 67.8a 19.8a
C 439 0.14a 1.29a 0.08a 0.13a 78.8ab 461.5a 49.0a 70.0a 22.6a
D 3.57a 0.14a 142a 0.14a 0.13a 59.0c 434.0a 44.5b 66.3a  39.9a
CK 3.76a 0.11a 0.85a 0.09a 0.09a 64.0c 442.0a 43.3b 66.0a  5l.5a

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

xKt—. BUOREXEEETREERY —FEXUEFBYTRSELR
Table 11. Comparison of mineral elements in tea leaf of cultivar Chin-Shin Oolong planted different
cover crops one year later in tea farm

P K Ca Mg Fe Mn Cu Zn B
Treatment
%D.W. ppm
A 3.57a 0.17a" 1.20a 0.20ab 0.23a 69.5a 682.8a 47.8a 42.0a 24.6a
B 3.76a 0.17a 1.14a 0.24a 0.25a 745a 661.0a 493a 435a 22.0a
C 3.38a 0.08 0.76a 0.1l1bc 0.11c 71.3a 688.5a 50.0a 44.5a 23.0a
D 3.75a 0.16a 0.88a 0.28a 0.22ab 72.0a 587.0a 43.3a 355a 29.0a
CK 3.45a 0.10a 0.82a 0.10c 0.14bc 62.5a 564.8a 425a 34.8a 50.5a

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

B, BREFERERCERD < HE

FETHEETRBEEEYRNE-F , £6%F 12 REAEREFERMARTUTRENVER D DTE
R OE-RBRFRENMEBRSEELBRHBRECHGERE , EREEZR  F-RERTFELEK
2, UNELBREBERXRSEES. EARCHUHERERELABEHRECRERSEBEE ,
EREZR  HtROREEEEZR, BEFORHEABRXE-BMNBL (KT )

EERCBERDDTERER—&K , AR, B, REE. W, TAERBRERER
BEZR YE-BMNEL(RTZ ) BERFEFERBRRBRS XTEREEFREBEEY
MEREEXE, EHRTFITUFHNGRSEREFTHRBASMRS , TARSEARKEEZER
BE SRR,

RERRRANKEBHREFERE D NRERE , BENERIRAXZRAANY , ZEK
EERD  EERNWYERERE , BRREFHMGRE A UREER, BXF ; RERREWRAR
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R AARE. MoBRER , BRRES) FREBRELHKNER(E,1993 ) EEELEETRET ,
REAREEEREDETHEMTE (FREE, 1992 ) EHEFNRARRESERIEEELEEL
M (RRS, 1954 ) MBEEESEEP, &8 (30/25, 25/20°C ) G TES ( BREE , 1992 ) 7
NEZFRES A AFXZREEYGERSEMHHRS , FEREKRER , BERXLEERRERSERER
=, BERESBRAHE (5%, 199 )

®t=, TABREFRVERMEFRILEK D 2 FE (2005)

Table 12. Influence on bud chemical compositions under different cover crops, 2005.

Date SoIL_lbIe _ _ Soluble _ _
Treatment solids Polyphenol Catechins  Caffeine sugars  Amino acid
(M/D) o
% D.W.
TTES No. 12

3/7 A 28.72a 6.52a 3.26a 3.05a 4.11a 2.16a

B 31.50a 7.52a 3.65a 2.83ab 4.34a 1.95a

C 28.53a 6.75a 3.34a 2.90ab 3.91a 1.92a

D 29.39% 6.94a 3.32a 2.76b 4.36a 1.52a

CK 28.3% 6.61a 3.19 2.72b 4.47a 1.77a
4/29 A 28.09a 7.50ab 3.72b 3.38a 2.92a 1.47ab
B 29.01a 7.75ab 3.71b 3.30a 2.71a 1.34ab

C 27.70a 7.23b 3.62b 3.48a 3.17a 1.49a

D 29.15a 8.15a 4.28a 2.98b 3.37a 1.11c

CK 28.51a 7.78ab 4.08a 3.26a 2.77a 1.30b

Chin-Shin Oolong

4/1 A 29.10a 6.86a 5.22a 2.23a 4.79bc 1.24ab
B 28.21a 6.51a 5.20a 2.14a 5.14a 1.40ab
C 28.64a 6.63a 5.18a 2.20a 5.32a 1.29ab

D 27.50a 5.97a 5.03a 2.23a 4.65¢c 1.20b

CK 29.05a 6.35a 4.39b 2.08a 4.90b 1.44a

5/6 A 30.83a" 8.92a 5.69a 3.32a 3.47a 1.23a

B 29.37b 8.06b 5.01b 3.25a 3.24a 1.28a

C 29.86ab 8.37ab 5.00b 3.35a 3.85a 1.49

D 29.34b 8.59ab 5.32ab 3.23a 2.84a 1.50a

CK 29.92ab 8.20b 4.88b 3.36a 3.25a 1.35a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D:Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

N, HRERECZKE

MEEGEAEH  BEFE —F (2004 ) WS FLERLE Golden Glory R AECHEBEZEMN
EFBKE (leaf greenness ) SRAEMERERE (XR1+MH ) XXX R FEZNEEEZR  BF
WERFERUAZFELELE Golden Glory R AERHEZEESRAMEEE mMBEEBZEEE
EZR2  BUOBEFEREBBERKE , TUSFLETE GoldenGlory R AEEHEBEESHHE
tEREE  WEFEEZE (R+TH )

BEFEZeVERRREERBRRE , THREKR a. b IEEHIURECRREETRS SR,
MEBEEZERZEIHEM TR, AR, RRERNSEEEREER REIMRMERK , BENH#H
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BRERNTAMESENZEMERNBEZ  ALEREXREURREREBRZIRECARERE (B,
1999 ) FEHEMNER-RETRKEDRS , RIEKESES ARARETRIE,

®t=, TABEFEPEEF BT ZFE (2005)

Table 13. Influence on green tea chemical compositions under different cover crops, 2005

Date Solqble _ _ Soluble _ _
Treatment solids Polyphenol  Catechins Caffeine sugars Amino acid
(M/D) 0
% D.W.
TTES No. 12

3/7 A 34.17a° 12.23b 10.62a 3.05a 5.08a 1.15a

B 34.78a 13.12ab 11.07a 2.95a 4.73a 1.11a

C 33.07ab 13.39ab 12.27a 3.17a 4.74a 1.23a

D 32.56ab 14.26a 12.43a 2.95a 5.34a 1.04a

CK 31.28b 12.83ab 10.95a 2.78a 4.87a 0.97a

4/29 A 31.09a 13.48ab 9.72ab 3.52a 3.87a 1.10a
B 32.68a 13.67a 10.45ab 3.30a 3.60a 0.97ab

C 31.29a 12.77ab 9.41b 3.44a 3.64a 1.13a

D 31.37a 13.78a 10.52a 3.03a 3.68a 0.83b

CK 33.66a 12.15b 9.38b 3.13a 3.81a 0.89b

Chin-Shin Oolong

4/1 A 29.95ab 10.71a 11.38a 2.29ab 6.14a 0.675a
B 29.51b 10.63a 11.21a 2.22b 5.70b 0.703a

C 30.9ab 10.48a 10.36a 2.31ab 6.04ab 0.782a

D 30.77ab 10.82a 10.58a 2.26ab 5.88ab 0.679a

CK 31.79a 10.87a 11.21a 2.35a 5.70b 0.645a

5/6 A 32.14a 12.77a 10.56a 3.31a 4.16a 1.16a

B 32.61a 12.70a 10.96a 3.14a 4.37a 1.13a

C 32.81a 12.94a 10.64a 3.30a 4.37a 1.09a

D 32.79a 13.36a 11.04a 3.20a 4.26a 0.87b

CK 32.76a 13.40a 11.06a 3.23a 4.58a 0.66¢

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

XTH, FEEETRAEEEYAR 12 REBFECBLLE (FE, 2004)
Table 14. Comparison of bud tincture of cultivar TTES No.12 under different cover crops in tea farm
in autumn, 2004

Treatment Leaf greenness L a b yA\=

A 58.5a" 32.5ab -10.3b 12.4bc 62.7ab
B 48.6b 33.4a -11.0a 13.4ab 62.2b
C 62.0a 31.1b - 9.8b 11.3c 63.8a
D 41.4c 34.6a -11.4a 14.5a 61.3b
CK 43.3bc 34.1a - 11.0a 14.0ab 61.5b

L: luminosity (0 is black, 100 is white). a: color coordinates, + isred, - isgreen.

b: color coordinates, + isyellow, - isblue. AE: color differences.

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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®tH, FEEETEEBSFENRBRER RKELSE (L%, 2004)

Table 15. Comparison of leaf greenness value of tea tree under different cover crops in tea farm in

winter, 2004
Leaf greenness
Treatment TTES No.12 Chin-Shin Oolong
Mature leaf 3 |eaf Mature leaf 3" Jeafx
A 83.9a 52.2a" 79.0a 51.2a
B 83.8a 46.6b 73.0ab 42.9b
C 85.0a 52.4a 80.9a 53.3a
D 82.9a 46.7b 69.2b 40.7b
CK 85.2a 44.4b 69.7b 41.4b

% The Chin-Shin Oolong 3" |eaf examine in spring, 2005., the orther examine in winter, 2004.
*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

RtAR, TEABEEPHAFR L2 BZRXBREREZFE (2005)
Table 16. Influence on tea quality of cultivar TTES No. 12 under different cover crops in tea farm,

2005
Date Tea quality
(M/D ) Treatment  Appearance Color Liquor y Aroma Taste Total
0
A 6.8a 7.0a 12.5ab 20.3a 21.0a 67.5a
3/7 B 6.8a 6.8a 12.0b 19.5a 19.5b 64.5b
Spring tea C 7.0a 7.0a 13.0a 20.3a 18.0c 65.3b
D 6.5a 6.8a 12.0b 18.8a 18.0c 62.0c
CK 6.8a 6.8a 13.0a 19.5a 21.0a 67.0a
A 7.3a 7.5a" 15.5a 21.6a 21.8ab 73.6a
478 B 6.8a 6.8b 16.0a 21.0a 22.5a 72.9a
Spring tea C 6.8a 7.5a 15.5a 20.4a 20.3b 70.4a
7.5a 7.3ab 15.0a 19.0a 21.0ab 69.8a
CK 7.0a 7.5a 15.5a 21.0a 21.6ab 72.6a
A 7.5a 7.5a 12.9a 19.1b 19.1¢c 66.1c
6/20 B 6.8a 7.0b 13.9a 19.7a 19.3bc 66.6abc
Summer tea C 6.8a 6.8b 13.5a 19.7a 19.7ab 66.4bc
7.0a 7.5a 13.9a 19.9a 19.5bc 67.8a
CK 7.0a 7.1ab 13.8a 19.9a 19.9a 67.6ab
A 6.5a 6.5a 14.3a 19.3b 19.8a 66.3a
8/11 B 6.7a 6.7a 14.3a 19.5ab 19.8a 67.0a
Summer tea C 6.5a 6.6a 14.0a 19.3b 19.5a 65.9a
6.4a 6.6a 14.3a 17.8a 19.3a 66.3a
CK 6.5a 6.6a 13.8a 19.8a 19.8a 66.4a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*: Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.
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., BRERENTE

FETHEEBESFMHRZARENSE  UERRIEIRE , £6% 2 REXEBEE —F
Mk, AR EBFZRRAREEREMEEE  LRXRMESLABRHREENEMEERERE , I
EREER HRUBEZZE(EHXY ) BEE-FE-XRERXREUSFEILE Golden Glory
BEERE BARBEERESE B TERRMETLAREBERRERE, M F LA Golden
Glory BEERE (RTA ) BUORERECRAREAESTHRERIRIEREER (RK+L )
HERFRETERARELSE —BMNE  FIARETRERE T FTREEEEY  MERXRES

xt+tt. TEBEEYHELSERBRRXDEZTE (2005)
Table 17. Influence on tea quality of cultivar Chin-Shin Oolong under different cover crops in tea

farm, 2005
Date Tea quality
(M/D) Treatment  Appearance  Color Liquor i Aroma Taste Total
)
3/31 A 6.8a 7.0b" 15.0a 21.0a 20.5a 70.3a
Spring tea B 7.0a 7.0b 14.0a 20.5b 20.5a 69.0a
C 6.3a 7.5a 14.0a 21.0a 19.5b 68.3a
D 6.5a 6.3c 14.5a 19.8¢c 20.0ab 67.0a
CK 6.0a 6.5¢c 14.8a 19.5¢ 20.5a 67.3a
5/16 A 6.6a 6.6a 15.0a 19.6a 19.6a 67.5a
Spring tea B 6.6a 6.5a 14.4a 20.3a 20.3a 68.0a
C 7.3a 6.6a 14.0a 20.3a 20.9a 69.0a
D 7.1a 6.4a 14.5a 19.5a 19.5a 67.0a
CK 7.0a 7.0a 14.5a 19.5a 21.1a 69.1a
6/30 A 7.3a 7.4b 15.1a 21.2a 21.0b 71.9ab
Summer tea B 7.1a 7.1c 15.0a 21.2a 21.0b 71.4b
C 7.5a 7.4ab 14.9a 21.4a 21.2b 72.4ab
D 7.4a 7.5ab 15.0a 21.6a 21.8ab 73.3ab
CK 7.4a 7.6a 15.0a 22.1a 22.1a 74.2a
8/18 A 6.9a 6.9a 13.7ab 21.0a 21.5a 69.5a
Summer tea B 6.9a 6.9a 13.0b 20.8a 21.5a 69.1a
C 7.1a 7.1a 13.5ab 20.5a 22.0a 70.2a
D 7.1a 7.1a 14.0a 20.8a 21.5a 70.5a
CK 7.2a 7.2a 14.0a 21.0a 21.0a 70.4a

A: Perennial peanut Golden Glory; B: Perennial peanut Amarillo; C: Trailing Indigo; D: Asiatic Pennywort;

CK: uncovered field

*. Means followed by the same letters within each column are not significantly different at 5% level according to
Duncan’s multiple range test.

s ol

AMEATHEREEREXZEES 92 BR-1.1.1-F-T2, 03 ER-1.11-%-T2, 94 BR-1.3.1-F-T2 /8
RE  SRPEYERFE/NE ARERRSELAEHBAERSNIE , SIHEFH,
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Effects of Different Cover Crops on the Soil
Environment and Growth of Tea Trees, Il: Tea Growth
and Tea Quality

Shin-Yan Chen® Horng-Jey Fan' Hun-Yuan Cheng® Ching-Hsiang Hsieh?

Summary

The study was conducted to investigate the influence of different cover crops on soil environment in tea
farms and growth of tea trees. Four entries of cover crops were chosen, including perennial peanut Golden
Glory (treatment A), perennial peanut Amarillo (treatment B), Trailing Indigo (treatment C), Asiatic
Pennywort (treatment D), and cultivated in tea farm along with the control treatment (uncovered field, CK).

The fresh tea leaves yield in treatment A of different seasons increased significantly from 25.06 to
81.14%, and 38.5 to 90.57% in treatment C, but decreased in treatment D in the 2" year of the experiment.
The quality of tea buds in treatment A and C were better than control. Chemical contents ( including
minerals ) of tea bud and green tea, and evaluation of manufactured tea quality showed no obvious
differences among all treatments. There was no distinct variation in tea quality among all treatments.

In summary, perennial peanut Golden Glory was the best cover crop in a tea farm for this experiment,
and a recommendation can be made to investigate the model of long-term cover crops on tea cultivation
management. This information provides consultations to farmers for application and promotion of this
system in the future.

Key words: Tea tree, Cover crop, Perennial peanut

1. Associate Biochemist, Assistant Agronomist, Associate Agronomist, Taitung Branch, Tea Research and
Extension Station, Taitung, Taiwan, R.O.C.

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
Pingtung, Taiwan, R.O.C.
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SRR PR A R A R REA
ZIENT
[~ BT R R R s
BT A TR

N

1 sepag —1 e 2
AN BRI tHE

T A AR P BE (R BE R - WAERRSOTET o BRSO R E N FIEE R U
Z A niE > s GRS 1~121 9% CERE 117 (@) fnfl 2 — 0 =B882070F KA HEEIE
DR =R EE a0 IE o o VUEE Zn @t S — @ ks e i FE B RS E i - 5=E
B ok ti Z ~ FVUEEL Ry bk R - S @I EH N RIS A 22 5 - RIEFTECUSRGE
R FEA RN R 2 EGR A S NEZEEEEA 5 AR EAE
#h - SPAD (Soil-Plant Analyses Development unit) :E{EEiEHFG hue (H*(ab)) E1EFHE -
TERA IS 0.94 « DITELRZGT K (o251 1158y CMR (SPAD G#E{H) JiEs ~ avEE R (&)
GRtfE - EAHARK -
BRS¢ R - ZREE(LRE - (OAHA - ER

allg

&

ZteE S AR ENEY) o (R MR ERR > T3 BER ~ BERREARTISE =5
H R GBI 2 IR BT - £ BV RIERE RIS EH T » —F R ENE X
2% (5% > 1993 ; & > 1995 5 Z=Bfg > 2001 ) o ZSRI T EHTEEF ~ BREF Seii ik ERVRE SR B A R
b - (TP HAhilr — O —IEs = B BRI I TR BV ER 73 < 2R RAIRERT 73 4 2 (growing
shoot) ~ ¥f[1%F (banjhi shoot) K {RHKZE (dormant shoot) ([ » 1994 ) o ¥ 15 Y FBEFZE » EXSERG{H]
HVEERERIBAE - ILRER RSP UL RE TRy | > PRIV O TEIOEE ) T EOEE | RRHR
Y —AE (HR% > 2003) -

FEIAERFE N AES - B EF R BEVHRETEENKEL R - EREPRETK

L TEIREEZEGFEN RS ERNS PERE - BN EFRERE - 68 68k -
2. IR EREEELRSR - 88 Fihh -
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AFER > HNFEARSZEIRR - B ~ Ko RENREFRER T2 B0 EFEZ NP
RE AR Oy B - B EE fonE (PR 1994) « ¥ fr s gpldfit e - BED 4 - iR
Al R RIENEEWE - AEERE N TReMVER - —RATEIER BIEEEE BN CBEER - H
TERA R EEEAHRY - HIIRETEENY - RIBENY - UNE KSR - BEEAREE - 4hE - RERE - S5k
BRCRER Y o) - TR AR AT RS —R R 2/5 - B— G EE R Y R&Y Ry 324 K (G- 1979
21 - 1985a k7 1985b ; HA=E » 2003) -

SEBDBEHTTRFHT - WEEAAAER - B - R CURREC B NIRIG - DAV AER
AIFEA (U - 1988) - Zefelinfd i HAE RIRIEH R ECEARARE » FNEZE AT R K
HLE - MV EEARE - B FERERREAE - REENEGE RN IMEE LRI ER
AR AR (£ 2003) - ZFEERBA BRI B RIGT0 %) (U5 > 1988 5 H[ » 1999) « ZREFEF(

(bud color) FHEAYHIFIESY © 1. 4% (dark green); 2. 4% (green): 3. 4Erh#:25 (yellowish green) ;
4. 7R (purple green) 5 5. &= H7F4%: (greenish yellow ) s 6. &= (yellow) ; 7.3 % (pale yellow) ;
8. & (purple) ; 9. R&T (red purple) ({TEPTEET BEAHELU R 0 2003 ) F21E - —{REEERAY
HEALE ~ EORGHVEBEAGR ~ MEREFFELL - S mB N E - REBRENRE S (2003
Je 2004) wiEn - (EARIEEEREREHUAE T - FENE SHEBEA RGN RO EE - R
FHREESEFZR  RETIEEZEE WAOMERZYERN 0.01% /A5  HEREFE 2 05-1.0% - F
HIERAE ARG LI B SR RO T BEREREH RS8N S RV ELERE  FRECR#
B S I O - HOBIR IS 2 S (i 2tk > TER RATEE 0 AR B R T —K
HE R EHCERR PN LUEIK < (BT FARAFEEDR - (EHF R B ARSI R LIRERSCER - FEE AT (&

FEESAVTORA B 58 - B S 08 RAVEMNIBHSEUT UM 221 EH (A% > 2005) - EIE Assam X
ERAVICERGRIME PTG MPR/NERCERNERIEES  RFSWRLOHER

L BREES R S EA B EL (5% 1966 + 1001 ; [FEZE » 2000) - JEAUEFEE R Setn » 45
LR S BESIRSBEE - J05 2 B B 2R 0 » BRARES MR S .

SR R IEE 1 ZAIRAE T TR B a0 (T » 2008) - PRSI R ] & A EL 6
SERE SRS (F » 1998) SUMZES BRI (5% 1980 - 1992 5 /5 » 1988 ; 4] » 1999 ; S5
B 2000) - SRR ETENSIG (IE% > 2008) » DV EL GBS (R (s PR AR
BRI AR TSR PR 2 A R B (o ) (3 P T S 4% e 5 (0 B B A
o

MR T A

(—) BBtk
AHFERTEUEREZ B G AEN RS GRS E L e AR LE (k) =
AT 2 -

(=) #Hbayik
LR ~ B ~ RERFEFBREING - &5 iR 10 (&#— 0 =ZE52FHE -
(1) ZEHFEEEEAGRAIE © DLE7EET (Simple Spectrophotometer, Nippon Denshoku NF-333 ) JHIE

BEEH} -
(2) XHFFEEEEAIE « DI ZHET (chlorophyll-meter, SPAD-502, Minolta Co, Ltd., Japan.)
HIEBIEE R} -

2. WSHH (1999) WHFeJTk @ IRERER CURZHE > MG ek ~ & Rk~ mikd
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UL
3.iE (1) (2) PFFEEEmRr BaEBERIER A PR « B
FZOEBERE -

(=) sBdrst
ERBEHEHI- 2 E 0 T BT - GBI (XESE) %277 -

(1Y) =g
HO3F1H1IHEMEI2ASZLH -

Fe— ~ BEHI LT K HARSR
Table 1. Tested cultivars and their serial number

» AR E M R AR

No. Cultivar No. Cultivar No. Cultivar No. Cultivar No. Cultivar

1 &%k 26 HLEER 51 g 76 =t 101 ZEHP R
2 BRIk 27 4R 52 BER 77 K& 102 sk LIS
3 BE=HE 28 HHE 53 K 78 EHi% 103

4 GERIUSE 29 Kk 54 B 79 HHTEAIES 104 tEELHE
5 6XAIk 30 fREfFAR 55 #dt 80 S 105

6 BRI 31 5 56 7% 81 A+ 106 Ffd
[R=F i 32 JKA 57 /NEETEE 82 K% 107 FLSRE
8 &/t 33 RE 58 FA 83 4ty 108 HLMSRE
9 B 4 F/H 59 R FH 84 1% 109 H.LEEE
10 &5k 35 EARE 60 FHFE 85 JREFLLISR 110 4L0SHE
11 &%+—3% 36 Il 61 AfEHE 86 Shan 111 KESHE
12 5%+=9% 37 /BT 62 fifE 87 Manipuri 112 FOKTT
13 a%T=58 38 XA 63 i1 EifE 88 Kyang 113 4L0KRAT
14 £Z5-1Pugk 39 jHEBE 64 HpfE 89 Jaipuri 114 K77

15 &45+FH5 40 &=L 65 M=EH 90 Assam indigenous 115 FfF

16 &+R98 41 fifF 66 ~HIE 91 3P 116 &%

17 65+t9% 42 fifftF (=) 67 EfEeE 92 FKK-22 117 A&

18 &%/t 43 =i 68 4k 93 JEEHLLIZE 118 KoME B
19 44 = XA 69 HH—5 94 BEFALLIZE 119 RAFHLE B
20 45 SRR 70 Bk(CAE 95 EEELLILZE 120 &S

21 &% 46 F 71 PR 96 JEUELLLIZE 121 &N

22 WERZATC 47 FOKFL 72 e 97 fEfbttils

23 ik A 48 Kb 73 AL 98 L

24 B 49 IRES 74 4L 99 MmNl

25 /NEEEEE 50 MROKES 75 HH 100 KFLLLEE
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SR S

(—) FfehanfErEaEE

IHIRNEER (BHEAHTH) - BF (87 H29 H)~ BKF (98349 H 30 H) FEXRFENRE
B R G E S L ERE R R 5 - Dltsst B R URHE - S E R R s e
IR (ERBPCRERRYIL)

A BB iR AR el 1~121 5% > 45 117 {EhnfdE (%) > Hpdeit 19 - 20 - 103 105 fEfEAHE ik -
SCEHEE > i an N E A E - JoRHUEE > B0 58 596 (Uji) ~ ERKRIZEIEF 58 /& (Uji)
MEEfZEEE (Keelung Jin Guei) ARHUBE - AGtEfEE 117 (Hanfd (Z) iSRS A7 - 1~18
FyBaZk %51 (TTES No.1~18) > 3t 18 {ldlinfil - A3EE (%5 ) Fy 41~58 - It 18 {infid - B/ 34 0F
% (EfEs - BREAS - ) B 21~40 ~ 59~81 ~ 106~121 - 3t 59 {H§Hfd - Se&ases (455 B
82~83 » 86~92 - 104 - 3t 10 {ElSnfE - BFAEIZR Ry 84~85 ~ 93~102 » 3t 12 {ElSAfi - A BRI (e T
LY S 7 25 VB S AR oy AR AR S 008 0 BIPR S8 (&) B9 22 i anfd (4mok - 6 -
91016 - 41~58) - HisrEEs (RMEDS ~ ISRESK ~ #BE) BUFE 65 (EamfdE (4Rt 51213~
14~ 15~ 17 ~ 21~40 ~ 59~81 ~ 106~121) - SE&= WSS (414%5) EFE 18 (it (4R97 1122347~
8-11-18 - 82~83 - 86~92 ~ 104 ) - BFAE (I EHE 12 (i mfE (4R5E @ 93~102) -

(Z) SR FEFE R CROEHE

STRIENE ~ B RAK=F BRI - T F A R A HE S DLt =m0
B > W2FHE (1999) HFEITE » IRERER QIREZHER - FIHERED BESE & - BEAEGEA
PO%

LA AR iR B HUE SRS — L = B HEPR S DIE R E S =R s E (E
— ) HL* {EVH{E 26~50 Z[H - a* {HPH9(E-32~-7 Z[H > b*{EPHAIAE 19~56 2 > dE(H) A1
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Establishment of Numerical Measurement Method for
Plucking Shoot Color in the Tea Plant, 1. Establishment
of Numerical Databank for Bud and Leaf by Color
Difference Measurement

Horng-Jey Fan®  Hun-Yuan Chen'  Ming-Shaiun Guu?

Summary

In this study numerical databank for tea bud and leaf color was set up for different tea cultivars. Tea
cultivars were sorted and divided into groups to screen different blades color. Color difference measurement
was conducted on the three-leaf bud of tea cultivars in Cultivar Field No. 1 ~ 121 (actually 117). The best
position of measurement was the down-left of the third leaf. There were four parts of the bud color. The
first was deep-green, second part was green, third part was light-green, and the fourth part was yellow-green.
There is a slight difference according to the region’s cultivars and season. The color of tea bud became
greener as it grew. The content of chlorophyll also increased. The SPAD value increased with the
development of tea bud. SPAD value and Hue angle (H*(ab)) presented a positive correlation. Correlation
coefficient was 0.94. The values of SPAD and color difference meter were high. The a* value was more
negative, and the color was dark green. So the hue angle was nearing 130 degrees.

Key words: Tea tree, Color of bud and leaf, Hue, Color difference meter

1. Assistant Agronomist, Associate Agronomist, Taitung Branch, Tea Research and Extension Station,
Taitung, Taiwan, R.O.C.

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
Pingtung, Taiwan, R.O.C.
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Table 2. The color difference of the third leaf in the spring

93

No. Cultivars L* a* B* dE*(ab) Cc* H* spad
trg 94.89 -0.63 1.47 0.00 1.60 113.03

1 TTESNo.1 40.13 -15.42 44.68 71.30 4726  109.04 16.1
2 TTESNo.2 33.32 -1590  41.27 74.89 44.23 111.07 20.3
3 TTESNo.3 30.29 -15.69 39.03 76.22 42.06 111.90 22.0
4 TTES No. 4 28.69 -15.80  41.30 78.73 4422  110.94 20.1
5 TTESNo.5 27.72 -15.21 38.09 77.88 41.01 111.76 21.8
6 TTES No.6 33.06 -23.70  43.28 78.12 4935  118.71 36.1
7 TTESNo.7 43.05 -11.23 60.25 79.09 61.29  100.56 1.4
8 TTES No.8 35.46 -18.27 51.65 79.76 5478  109.48 17.0
9 TTESNo.9 35.43 -10.29 45.66 74.71 46.81  102.70 3.0
10 TTES No. 10 33.46 -1754  48.59 79.25 51.66  109.84 17.8
11 TTES No. 11 31.40 -16.75 45.84 79.12 48.80  110.07 18.3
12 TTES No. 12 29.84 -14.88 42.68 78.31 4520  109.22 16.5
13 TTES No. 13 30.79 -14.70 42.57 77.44 45.04 109.06 16.2
14 TTES No. 14 35.21 -19.81 45.39 76.54 4953  113.58 255
15 TTES No. 15 36.28 -15.80  48.26 76.51 50.78  108.13 14.3
16 TTES No. 16 36.28 14.44 48.26 76.49 50.37 73.35 3.3
17 TTES No. 17 34.22 0.04 47.01 75.86 47.01 89.95 7.6
18 TTES No. 18 39.91 -17.61 53.41 77.52 56.24 108.25 14.5
19 — — — — — — — —
20 — — — — — — — —
21 Harn Shiaw 31.85 -13.67 40.40 75.23 4265  108.69 15.4
22 Ying Jy Horng Shin 31.26 -14.02 40.18 75.67 4255  109.24 16.5
23 Ying Jy Tzao Joong 34.51 -15.23  48.56 77.95 50.90 10741 12.8
24 Tiee Guan In 32.64 -11.76 41.34 74.76 42.98 105.88 9.6
25 Sheau Yeh Tiee Guan In 29.68 -10.87 40.63 76.75 42.06  104.98 7.8
26  Bair Shin Wuu Yi 38.62 -14.41 46.47 73.36 48.65  107.22 12.4
27  Horng Shin Wuu Yi 36.59 -10.82 48.63 75.67 4981  102.54 2.7
28 Wuui 37.20 -10.26 46.79 73.99 4790  102.37 2.4
29 Dah Terng 33.55 -14.61 46.23 77.21 48.48 107.54 13.0
30 Fehg Tzy Lin 32.81 -5.16 42.08 74.32 42.40 96.99 -8.7
31 MeiJan 29.23 -15.19 41.90 78.48 4457  109.93 18.0
32 Shoei Shian 29.75 -14.42 41.54 77.71 43.97  109.15 16.4
33 Gaulu 43.18 -12.00 58.18 77.58 59.41  101.65 3.9
34 Shiang Eel 2694  -12.34 37.02 77.57 39.03  108.43 14.9
35 Herng Jeh Dah Yeh 33.27 -8.01 42.43 74.36 43.18  100.69 11
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No. Cultivars L* a* B* dE*(ab) c* H* spad
36  Yan Chuan 3756  -15.26  46.23 74.18 48.68  108.26 145
37 Shiaau Tsu Keng 3259  -14.86  42.18 75.77 44,72  109.41 16.9
38 Tian Gong 33.98  -14.12  46.68 77.04 48.77  106.83 11.6
39 BorYeh 3492  -17.17  47.91 77.63 50.89  109.72 17.5
40 Guey Hua 32.76  -1473 4457 76.92 46.94  108.29 14.6
41 GanTzy 39.52 -16.16  21.18 60.79 26.64  127.35 53.9
42  Gan Tzy (Yellow) 4473  -18.83  34.12 62.56 38.97  118.89 36.5
43 Hwang Jy 4114  -16.84 2594 61.24 3092  122.99 44.9
44  San Chaly Len 40.33  -1834  27.63 63.05 33.16 12358 46.2
45 Wen SunJy Len 4413  -17.98 30.63 61.06 3552 12041 39.6
46 JyLen 4141  -19.27 29.67 63.26 35.38  123.00 45.0
47  Dann Shoei Chin Shin 4256  -15.04 22.74 58.30 2727  123.48 46.0
48 Dah Hwu Woei 36.84  -15.66 22.39 63.51 27.32 12497 49.0
49  Wen Sun Dah Yeh Wu 35.85 -14.56 20.71 63.64 25.31 125.11 49.3
50 Lin Koou Dah Yeh Wu 37.85  -14.03 19.01 61.17 2363 126.42 52.0
51 Bair Yeh 40.79  -16.68 24.34 60.89 29.51 12443 479
52  Shyr Cha 44,98  -16.24  26.06 57.79 30.70  121.93 42.7
53 Pyngshoei 42,05 -17.60  27.58 61.33 32,71 12254 44.0
54  Surugasho 50.47  -20.29  40.11 62.07 44,95  116.83 32.2
55 Yabukita 4350 -1934  31.26 62.28 36.76  121.75 42.4
56 Jwu Yeh 4168  -16.89 25.57 60.63 30.65 123.45 459
57 Sheau Yeh Jwu Yeh 4434  -16.95  27.03 58.95 3191  122.09 43.1
58 Uji — — — — — — —

59 Hei Miann Tzao Joong 38.41 -15.20  25.70 63.17 29.86  120.60 40.0
60 Chin Shin Tzao Joong 40.09 -17.20 24.24 61.61 29.72 125.36 49.8
61 Keelung Bair Joong 36.38 -14.71 19.17 62.73 2416 12751 54.3
62 Tsh Joong 40.00 -18.43  28.66 63.78 34.07 12274 44.4
63 Shen Mann Joong 39.29  -19.22 29.96 65.18 3559  122.68 44.3
64 Woan Joong 42.08 -19.36 31.45 63.55 36.93 121.61 42.1
65 Shy Jih Cuen 3714  -16.81 25.08 64.46 30.20 123.82 46.7
66 BuhJy Chuen 38.44  -15.91 23.16 62.38 28.09  124.49 48.0
67 Keelung Jin Guei 40.33 -15.56 22.41 60.31 27.28 124.77 48.6
68 Jin Guei 39.29  -20.77 32.56 66.81 38.62 12253 44.0
69 Taur Ren Wu 39.74  -16.68 23.35 61.47 28.70  125.54 50.2
70 Taur Ren Joong 37.71 -16.92 25.16 64.00 30.32 12393 46.9
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(4872 ) Table 2. (continued)
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No. Cultivars L* a* B* dE*(ab) c* H* spad
71 Niou Shyy Wu 39.02 -13.64  20.25 60.36 2442  123.97 47.0
72 Hunan 4284  -17.88 29.76 61.70 3471  121.00 40.8
73 Hannkoou 39.40  -16.01 24.78 62.12 29.50 122.87 44.7
74 Horng Woei Tzy 40.27 -16.56 27.08 62.39 31.74  121.45 41.8
75 Mhau Eel 38.05 -12.62 19.56 60.84 2328  122.83 44.6
76 Hwang Gan 3439  -16.27 21.92 65.75 27.30  126.58 52.3
77 Dah Horng Paur 36.80 -21.51 39.60 72.55 4506 11851 35.7
78  Shjang Yuan 4119  -17.42 25.48 61.17 30.86  124.35 47.8
79 RueySueyDahYehOolong  34.02 -19.60 17.29 65.69 26.13  138.58 77.1
80 Wu Guu Tzy 38.78  -16.55 23.53 62.36 28.76  125.12 49.3
81 Niou Buu 37.17 -14.52 20.41 62.31 25.05 125.44 50.0
82 Dar Jeeling 3692 -1756  51.32 78.31 54.24  108.89 15.8
83 Burma 28.57 -12.47 41.06 78.14 42.92 106.90 11.7
84 SunCha 4056  -18.60  53.41 77.28 56.56  109.20 16.5
85 ChyhYaSun Cha 30.58  -12.52  44.48 78.27 46.21  105.71 9.3
86 Shan 36.59  -18.23 50.16 77.96 53.37  109.97 18.1
87 Manipuri 38.75  -20.47 56.88 81.33 60.45  109.79 17.7
88 Kyang 35.77  -18.69 52.11 79.91 55.36  109.73 17.6
89 Jaipuri 38.88  -18.90 53.33 78.49 56.58  109.52 17.1
90 Assam indigenous 35.71 -20.23 51.79 80.12 55.60 111.34 20.9
91 Keemon 3448  -19.06  47.81 78.33 5146  111.73 21.7
92 Fkk22 3498  -16.22  45.25 75.82 48.07  109.72 17.5
93 Lay Tour Sun Cha 30.00 -8.98 40.99 76.44 4197  102.36 2.3
94 Long Tour Sun Cha 38.05 -18.57 54.57 79.82 57.64  108.80 15.6
95 Nan Feng Sun Cha 3885  -17.31 50.16 76.09 53.07  109.03 16.1
96 Feng Hwang Sun Cha 38.63 -17.56 49.60 75.95 52.61 109.49 17.1
97 Der Huan Sheh Sun Cha 3496  -15.88  45.65 76.00 48.33  109.18 16.4
98 Mei Yuan Sun Cha 4223  -16.06  48.15 72.05 50.76  108.45 14.9
99 Ming Hae Sun Cha 4134  -32.06 56.82 83.18 65.24  119.43 37.6
100 Shoei Jiing Sun Cha 31.68 -7.41 42.14 75.46 42.78 99.97 2.6
101 Yueh Yee Sun Cha 37.17 -16.39 50.54 77.38 53.13  107.97 13.9
102 Yeong Kang Sun Cha 38.82 -18.08 55.83 80.02 58.68  107.94 13.9
103 — — — — — — — —

104 Fwu Yun No.7 32.84  -16.69  45.37 77.69 48.34  110.19 18.5

105 — — — — — — —_
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No. Cultivars L* a* B* dE*(ab) Cc* H* spad
106 Tzao Joong 31.85 -16.90 42.66 77.04 45.88 111.61 21.4
107 Chin Shin Oolong 39.83 -12.19 41.49 69.04 43.25  106.38 10.6
108 Hwang Shin Oolong 27.33 -15.35 38.37 78.38 41.33 111.80 21.8
109 Bair Shin Oolong 30.96 -16.91 42.73 77.81 45.96 111.59 214
110 Horng Shin Ooolong 27.21 -16.96 41.04 80.08 4440  112.46 23.2
111 Dah Yeh Oolong 33.17 -18.12 45.89 78.03 49.34 11155 21.3
112 Chin Shin Dah Pan 27.94 -14.25 37.88 77.41 4047  110.62 19.4
113 Hoing Shin Dah Pan 28.11 -16.02 40.38 78.80 43.45 111.64 215
114 Dah Pan 29.49 -16.09 40.57 77.75 43.64 111.64 215
115 Mau Tzy 33.87 -15.87 43.95 75.89 46.73  109.85 17.8
116 Wulin 27.88 -15.59 40.04 78.75 42.97 111.27 20.8
117 Bair Mau Hour 33.25 -15.02 44.23 76.39 46.71  108.75 155
118 Dah Nan Wan Bair Mau

Hour 28.32 -16.59 41.14 79.12 44.36 111.96 22.2
119 Tun Tzy Keng Bair Mau

Hour 26.75 -13.01 36.63 77.67 38.87  109.55 17.2
120 Heh Mau Hour 26.93 -17.76 40.40 80.17 4413  113.72 25.8
121 Fwu Jou 32.04 -15.70 44.00 77.36 46.71  109.63 17.4

No.19, 20, 58, 103 and 105 are not sampling.
The color differences of the third leaf in the summer and autumn omit in here.
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Table 3. Different appearance color of cultivars in different seasons

: =ZFAHE]
Color Eé HF SH Same color in
Spring Summer Autumn
three seasons
N tsgesy 4,5, 31, 34, 83, 108, 3,4,5,21, 22,36 3,4,5, 21, 30, 41, 48, 4,5
Dark green 110, 112, 113, 116, 39, 77,79, 83,114 60, 61, 77,79 [11]
118, 119, 120 [13) 116 [12]
gaay 2,3,6,8,9,10, 11, 6,9, 13, 16, 23, 28, 1,9, 23, 24, 26, 28, 31, 9, 23,49, 92,
Green 12, 13, 14, 15, 16, 29, 30, 31, 32, 34, 35, 36, 38, 39, 40,49, 100, 108, 111,
17, 21, 22, 23, 24, 35, 38, 41, 43, 47, 50, 51, 56, 64, 65,66, 115
25, 29, 30, 32, 35, 49, 57, 60, 61, 62, 83, 75, 92, 100, 106,
37, 38, 39, 40, 76, 64, 65, 70, 71, 74, 108, 110, 111, 112,
77,79, 82, 85, 86, 75, 78, 80, 81, 89, 114, 115, 116, 118,
88, 90, 91, 92, 93, 92, 93, 97, 100, 120, [33]
97, 100, 104, 106, 102, 107, 108, 111,
109, 111, 114, 115, 112, 113, 115, 120,
117,121 [47] 121, [45]
b e aee) 1, 18, 26, 27, 28, 36, 1,8,11, 12, 17, 24, 6, 8, 10, 12, 13, 16, 27, 44,59,
Light green 41, 44, 48, 49, 50, 59, 25,27, 37, 40, 44, 22,25, 27, 29, 32, 63, 68, 69,
60, 61, 62, 63, 65, 66, 45, 46, 48, 50, 51, 34, 37, 43, 44, 46, 73,76, 99
68, 69, 70, 71, 73, 74, 52,55, 56, 59, 63, 47,52, 53, 55, 57,
75, 80, 81, 84, 87, 89, 66, 68, 69, 72, 73, 59, 62, 63, 68, 69,
94, 95, 96, 98, 99, 76, 82, 84, 85, 86, 70, 71, 72, 73, 74,
101, 102, 107, [38] 88, 94, 99, 104, 76, 78, 80, 81, 85,
106, 109, 110, 117, 87, 89, 90, 91, 93,
119, [42] 97,99, 102, 104,
107, 109, 113, 117,
119, 121 [51])
G 7,33, 42, 43, 45, 2,7,10, 14, 18, 26, 2,7,11, 14,15, 17, 7,5,4
Yellow green 46, 47, 51, 53, 54, 33, 42, 53, 54, 87, 18, 33, 42, 45, 54,
55, 56, 57, 64, 67, 90, 91, 96, 98, 101, 82, 84, 86, 88, 94,
72,78, [18] [16] 95, 96, 98, 101 [20]
REUAE 19, 20, 58, 103, 105[ 5] 19, 20, 58, 67, 103, 19, 20, 58, 67, 103, 19, 20, 58,
No sampling 105 [6] 105 [6] 103, 105

[ ] : the amount of cultivars in the same color.

Sampling the 3rd leaf to measure in spring, summer and autumn.
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Fig. 3. The distribution of the H (hue degree) vs. b* (chromatism) in different tea cultivars
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Fig. 5. Classification of tea cultivars in the hue degree distribution
1: Green tea; 2: Paochung or Oolong tea; 3: Black tea; 4: Wild tea.
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SRR o T A SRR E A b
Z BT

I~ R E AR EEE S (b

4

1 serem —1 )
AN BRI tAE

B ARFIREE 67 RoME - B4 5 REAIRS N - BRfE H BARVAE R - B0 50E 2 TQSkE
ZIEK - 255 88 RIFZZEH N A B E i/ E AV EE R, - ZFEEEURSPAD (Soil-Plant
Analyses Development unit ) g - %} & & & 78 {5 = & y=-36.62 x*+237.68 x -165.67

(R*=0.988**) ; Hirf1 > y= FEfL > x = SPAD {H - HFLE(LIESPADITHNELE 49 B » FfE {5
Beisias - SFEE I EHUe(g Y WIEE ETEE TR y=-5.43 X*+1337.1 X -82325 (R?=0.993**) ;
Hrhoy= FE&E o x = H* {f - FFEEOEHue APHIELE 124 B SRIFASEREUGS © S48l
FHVEEREUT R TR AR S IR E S A RS WO R A TR EE A
REFHEGRIRE - 204 IR [EEE H S22 b8 5y 2 8 R m AR R EE
R B(L > W ERENS(ER TSV - BEEWEREEAARE  HFEaRae
ZEFHIEREARE - BUBESRIAT e RS S e =R
RESHT © R5F - BRI - (0 - (hEEE

(s

i

A EI - ST R E SR BRI bR R EA R IR R B SFBRABTI B R
PRI - BESFRIsa B AR RIHE AR - BRI e R A BRIV T > B Rornfd ~ O
S~ TR~ IR PHEEEVES (B > 2003) - RFEEP SR SHOR - TEAEGER - &
HER AEERENCER (LREBSE > 1994) ) SRR 35k » &k » sk » Task » RRFNM -
RAEOZEDTG TR R - REGRIERTRC (BRELS - 2000) -

EFEEALER RS P RIE Sy ~ BN ~ SURZE - UIER R A MRS R RO W E 2 EE ROy

(Nakagawa and Ishima, 1971) - SZRZEUE L TR EE sy - fdltk (55 > 1990) » &95%7T
ERAER o d8 Ry 70~802% » His B BlinflE M BRI AR (b > 1987) - 27tk (polyphenols)

L TEIREEZEGFEN RSB AR TS PERE - AR EFEERE - 88 aFk-
2. BIIRRARPHCRBERELERII - 68 Faik -
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Bttt > SE4MLEZYIE 10~309% (Bokuchava and Sobeleva, 1969) » F 2/ F5 ( — ) -epicatechin
(EC) - epigallocatechin-3-gallate (EGCG ) - epicatechin-3-gallate (ECG) #1 epigallocatechin (EGC)
DVURE SRR « ITAFARAT AL R AL A B E S W A Th s TR MR B 20 TR &% (Xiao et al., 1998 )
EEREYIEHAE EEY) (dimmer) ~ =&Y (trimer) k2% &%) (multipolymer) (Nursten,
1997) - fEBRRIEE T ARV AT e T B REER R LB E » H I3 BERYS5 0k K
KEER » N EMEREOEEEEE - mEELZEEZE (tea pigment) (F > 2003) ZITHH - 1R
1% Zhao Yaping 5 (2003 ) HYRAFCHEHIZE B2 H EHETERREE RS 82 STy o R EZEE
mméEE R EIVAHLE ¢ AEEER (425) >Eo#BER (BRER) >2RER (A0%) > HRHE

LIHZ) 5 1 AZE A EGCG>EGC>ECG>EC>C ; PR PR FRIGSHEAR > 408>
ZEF I > BAZMH > HE (Takeshi Ohe etal., 2001) 5 SREHZK (tea flush ) ~ SR8 E RN &R ZEHY
Pl s S ~ AN SREAR A B EEE » MALR h 2SR EIRAPIRERE & ST - BEREE
IS SHEANPIERE TAE R R » IRF RBEAS ~ Z55IRkZE (Chou et al., 1999) - G ZEY A LE
P LL SRR 2 AT AR AR E AR BE B VB AR LR « (R A RN ALY — R E B4 E - 5L
e SEAL R B Y E SR (Magoma, 2000 ) - &k anE i anfd ] A B A SR SR R B b
BT 25 - B8R (1976) f5Hs B EY il » HEGZ AR - R B2
GEABR NGRS RO AMESFEREG R 7 S E SN ES O A E 0 I B SSS BTN E (R
FHEE » 1988) » Z52FA4: B HAR A [EIER A L 2R B8 (05 7 8 LI R BB B R M R B A& 155 (VR
> [EEE AILAERSE -

MR T A

(—) =Bkt
1k
AR BERAE RSB R 78 5-2 WAk 16 A &7F 12 SR Es s -
2. iBmiges -
(1) BT RERFAFEEDE -
(2) =31 2 : Nippon Denshoku Kogyo -2 ND-300A %t 7 o SHIEZGE /K -
(3) E:#EZEMER @ CHLOROPHYLL METER SPAD-502.MINOLTA Co, Ltd., Japan.
(4) Jt&EEREET © ANTHELLIE No.107, SECOMAM Co., France.

(=) sk
L AR E BRI R BRI 0 B B8 - (A RIBESEDE (1997) BB NI & X HFHIEEFHEL -
W PR EI AT R R 7 KR - BB SR E 6T R (BH2H) 74 R (3H9
H) 281K (3H 16 H)~ 588K (3 H 23 H) FIHMAFEMETREMINGEE « RECE
E ~ FEAEERR T ~ BELRS ~ B KA -
2. SRR E A
FRERERIE RS S — R E s 2R 2 — O =L > GEEHA 10 2F - TUEEH
HY 40 2R &
(1) EZFE (weight of 100 young shoots ) : ZHEHL— 0 = 3= W5 10 2F > DUSEKPAFE - Fr
FEEMRDA I, 100 » 1 4 K> KEP(E -
(2) A:%FEE (yield of fresh leaf, g/bush) : B/ NEFFFERIFEAEE - PTG EEFRLUNE AR
TEPRE > R 4 SREPE -
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# % (bud density, No./900cm?) : [tz 900cm? ZEtHERAIA - JRFILFTREPY 4 B 2 4l -
55—fifEfE (diameter of 1% internode, cm ) : BEHIES—MHEERERT 255  MEEEERG RS B
IR

S5 BRI (diameter of 2nd internode, cm) : BEAISE ISR SRR 22 55 = MOEEERA R >
ZHERK -

SE—fifif (length of 1% internode, cm ) : BFHIES—HEERERT 4 55 — SRR~ BRI -
B fffEE (length of 2 internode, cm ) : B — MEELERN 28 55 — MBS BERRRD >~ R -
BMEER (length of 2™ leaf, cm) @ BFJHIEE MBS LI E LR -

5 HEEE (width of 2" leaf, cm ) ¢ BEHIEE —EE RIS iy B B i B o

(10) 55 i EE/S (thickness of 2" leaf, mm) @ B IS —EEEE ) o ] S AR5 EE
(11) EE=4EEE (length of 3rd leaf, cm) © EFHIEE = MEEH A R LR -
(12) S5 =EET (width of 3rd leaf, cm ) : EFMIE = SR R i 2 LS -
(13) B =MEEE (thickness of 3rd leaf, mm) : EHIEE = MEEEE /R EARRTSS R -
(14) 55 — M EEH & (area of 2™ leaf, cm?) @ &5 i3 > 5 Ex#EE%0.7 o

(15) 56 =i i fE (area of 3rd leaf, cm?) © &5 = i1 #E ExiE 0.7 -

(#5781 » 1991 ; )B4 > 1993 ; /B > 1994)

3 AEERET ST

0 HET R SRR T0°C Bz 48 /NEY > HETT N YIMEERR Y 34T > BFE RE oy ~ 2oty -

SARER ~ WIWRA ~ RARE - PR o

)

)

Q)

4)

a8 4y (soluble solid) & & HE -

THHUES S 70 "C LRz 48 /NI 2 TE ~ 2557 19 > B 100 ml Z @i > TIAZE B2
ZEEH7K 8 Oml> FECA 100 °C ZAASENIER 1 /K » BUHH 2S5 DUBAR AR % E & 2 100 ml -
FHHUH 50 ml prz&dsi - Bt 2 E - E IR E Az E H syt (Sarkar and
Howarth, 1976 ; ) »

;o g L. g nv
I S = (A IS - 4R 22 ) TG00 E W
%7ty (polyphenol) &&MIE :

H Bl SR AR R B L ml > 0 1 ml B AL 880501 (Fe-tartrate ) Kz 3 mi ik #5151
EER > 2GR (ANTHELIE I £ 540 nm 2 IR 550 ethyl gallate
SIS AR - E L T Rz E B oL o

ARSI AR Bigd 0 100 mg FeSO, « 7TH,0+500 mg K.Na-tartratefj[I7& 65 /K € &
100 ml -

Wl sRERsR ENR (pH7.5) Bo#Y @ (A) FEHL 23.876 g Na,HPO, + 2 H,O/A Y 1L 76
7K o (B) fBHEL 9.078 g KH,POL A 1LZ&EE7K - HL (A) 85 ml+ (B) 15 ml » pHEf#ELE 7.5

(JFGEAfH » 1995) -
Fi45% (catechins) &&EMIE -

B EmtEz 2 B E R 1 M A EER s E o ERKa S I A 6 ml vanillin
A (4% WIV > 7Zssmethanol ) » Fj1 3 mIHFE R RS » FFE 15 778 - DUrBEs
H2 SO, HIELR? £ 500 nmZ W 5E(E » 5520 (+) catechin BUFREERRAY - EH AR S ER
EPMEE E 4y EE (JEERE - 1995 5 Sarkar and Howarth, 1976; Iwasa, 1977 ) o
niiEAl (caffeine) & &HIE -

5t
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HUR G MRE 2 E RS B = /Al i A 0.8 g 2 PVPP (polyvinylpolypyrrolidone )
ERRFGZ TS > SIREREFE 30 riEEE - DIyt ERPHIEDE R 276nm Ik
18> 552U caffeine BUMREAE dh 4 S RIIMLER & & Rz B B 3 PE(EEG (- frikBH - 1987 )-
A AL (total free amino acid ) & &MI7E *

MR NN PVPP o5 G - AFE 30 /r#iEE » BUER Iml AalEd » A 1 mi
ninhydrin g7 - ZEEE - B 100°C /S FnEs 20 735 - J24l#& 1A 5ml 5% 2-propanol
SRER » BRI ORI & 570nm 2 SRS - S50 theanine BUMSAEAE Hh4R -
MR R 2 B R IE H ot

ziE| S B (A citric buffer B 4.2g citric acidfjl 40 ml IN NaOH » DIZEE%/K E & 2 100
ml > H%EpHZ 5.0 - (B) 0.04 g SnCl,jj[ICitric buffer: 25ml (C) 1g ninhydrin fjimethyl
cellusolve % 25ml - (B) i (C) Eninhydrinz{#] ( Moore and Stein, 1948 ) -

AEHE (soluble sugar) & &MIE :

FEEY 0.1 giEshE RS 10ml 53 51 » A A 10 ml 80% ethanolizsiig » 4% 80°C  7KiASHIZEN
20 g AL HUEE - EEAEA =R« ZZHURENEERR - A 100°C /KA H ZFRethanol » 5
%95 mIZEHUK - FAIZAE/KEE % 50 ml - By 0.2 mifji 1.8 mIZEEEIK - e KA F 0 4 mi
anthrone}5% (0.2% » 0.2 g anthrone fjIH,SO4 & 100 ml) » &> 100°C KAz 7.5
Gy BURER /KB THAA] « DAOT e IR & 630nm 2 % {E - 55 DAglucose By A2
AL - BRI S B REZYE T 7L (Somogyi, 1945) -

HE&EF (chlorophyll) BEUEEERZEEZE (carotenoid ) & &MIE :

A —RE A PR — D =520 2F » (P IEL B Al LAE AKX 0.6 e T LR BT HEE[E]
F#& 5 R astiEmis 1.414cm? - g (DUfr) KEFFEER > ASVED > S 4
K o FAILA 80% ethanol 10 ml » {£ 80°C /KA HEAEH 20 73 » ZLHUR &% F 80% ethanol
FEEE 10 ml > DIgssHatE s - BEEHUREECEELEE T - fER R Fy 440 ~ 645 ~ 663 K
652 nmiF 2 YeE (OD) (P Kz £% > 1992 5 Arnon, 1949) -

SPAD {EHIE :
PRI n A AV BE AR ZORIET - % SR Minolta A F] 2 T IEEIEY) AT TS/ N
( Soil-Plant Analyses Development unit, SPAD ) fria2s » o] &0 & Pl in 2 BOHIE » d6E]
FPRESENEISE - HFEETTENZEEER 2R SRR RI R & o KA
HEREGRE - HIETRVEREER FE - —F HEA G CEN RS 2 R > 5
—EF R AW E RS 2 - BT IR RS S PR AR TE R 2ot & 2 2E 0 T
A S EET N ESBRENEHE - 52 "I AENEREER 2405 - 50
B ZAVHE S = (15 0 2003 ; Inada, 1963 & 1985 ; Kariya et al., 1982 )

HEFH 2 8 AA Cliglt) BEAMFRAEEEIRIRIE - —HHE =~ FEISURERE 2 FPLLE « el A
A R E TR g 2 RS - o3 RIEEELITE 650 K 940nm Rz R E > Hor 650nm FyEELk
F a BIEELGEE b 2 FRRUTIE Y — (55—&J)% 430nm ) » 940nm Al S&-F52 e B2 A T A #k
W (Minolta, 1989 ) - Fii# FHIS & MIESEZORE - (REF RHEER Ky MEERE 251
G 2 ZEAEE SRR B L HIEEEE (15 0 2003) -

BRI G ARAVBHRE FEHE

PR i s B —fSEOLER - EFIE—Z 6% LED SLRA—
0/45°F 3¢ 77 N ERARAE Z47 - E{H AT 400 %] 700 nm A EREIRATERE T I > MR
EEtE - WRABE BN AR R S AR AVIARE S -
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£ Nippon Denshoko SEFBE Y 0/45° 57 RADEE I 2441 » LT LCD 85
S SERERE T SRS b MR BB 2B R 0M5B0E Ty
I G % {1 LCD ik 45° FaBBiRHES | » i RErry Bl (T B B a2
A (o 7 R TR -

SUEFTTH 4 1 AA (B ) BERALEER - TR MR R LA TR » SRAEE T
SR TGN A » 1 T2 G R T o S BB AT (P - NF-333 it
SRR 2SS » 41 XYZ, LRarb*, LAusv* -

(10) F55 K oBIE -

1 Nippon Denshoko Kogyo NG300A (32l » 5 7 bE BT 4 BE BB da¥
S > HIEL 150 mL /Ko 3 g 256  FIAFE 5 SERIBHIZSS  FOBRS (195
5340 Dl TR  AENE SB35 X=94.2 -
V=924 Z=1108 > HIE{E L~ a~ b~ AE SRR « AT4E - HEEAMEEE - LS
AATTAE » a [IEFRIAL - ARG > b HIENRES - ANREE > AE A%
SBHIE(E L - a - b BIEIR CREK) W% RIS (5% > 1995) -

(=) s
LBR - (OERUTHEE T — —BRR (REEAREN RS » 1999) M » BUEFRIILRES -
BIREZE ~ AL ROETTEER W E 2 ERE T ©
2. Bfedmat - THEL 3 g ZEEEN IR » AIK 150 ml Huf b SR A0S EI N BN 35
FHEE 5 rsHRRER  SE AT = AL A B HIARIER 109 (25 10% ~ 7K 1 20% ~ 7555, 30% -
75 30% (&Ef 100% ) FFEr#r (TQS: total quality scores) ©

(P Gest o3
IR OS2 VAT TR » DSR2 SR H 2 R 1

(71) BRI
HO93 12 H 27 H (XFf) 294 F10H3LH -

RS

AEBZ MG 12 98 (TTES No.12) A5 B o (s B (LB A R PR I EF B P RE e A
SRR > R 934 12 F 27 HAFHIREHER > /35hiRe5 60 KX (942 H 23 H)~67 K (3 H 2
H)~74 KX (3H9H) 81K (3H16H) 88K (3523 H) il —L=HRFZH " - =5l
TTHIE - HINZ 60 KAFEFHBHIER HRRER - AENREECE - SUREMRE Z STRE(EAS]
sTEEER - 56 88 KRR (L > FECERS: - WOTEDE 100% > BIFORILR AR SFE B REEOR
AUERAEIE - NI AR ST EST 5 60~87 KRR A FIRHCR A SR S RS LA [F
PRIGHIEFEEIDRE R a2 BAHRET -

(=) FHFEE A FPRE S o i IR &

BURGIZER 67 ~ 74 ~ 81 J 88 RFEAFMIMF — - =M% SPAD F(H (B —) HERAFREL
EAR EASwIE R - 55 = MEEH R Y IR S - siPER A > 52 - =W
Y Rek i RE IR IRV RS IO IE = - HAA AR ies i D2 R (2 5%) BiE/ICE -

RUA B EREGR a 8 (B ) > RERESE BEE R = EH 67 R~ 7T4 R~ 81 K
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K 88 KME 2 B4k Z a 8 > AR TEREHEAR L - MENESE a SERE _WES - 3t
PR AR E > 552 - ZIEENVEEAR R a S RERIRIFEA T S o IR E R b R
% o

AR EEGZE b 28 (B= A -B) #AEE _WERFE=FEE 67 X 74 X - 81
Kk 88 KHEZHELE b &8 HEREHAA FEZMEENELSE b SERFE _MES - HbE
FERARYARTE » B2~ =WEEAVEELR R b S EMERIRIS IR Nt - it bR by iz
5% HE/KAE | ([HEFEERARIARIRE SRHEE/KE > BYERISRAIRS -

FEF AR ARG EEE (BT A-B)» AESE WEERE =58 67 K74 X~ 81
K 88 KHIE > BEFREE > HAERTEHEAR F = MEEm B R WSS MBS - iy
RIEYARIE] » 55—~ = IEENVEESE R & BRI MO i e - B SRR F iR 283
FIZFEE A B PR IHARI AR SWEE/KAE - EYERISTRIAIRAS -

A RIHEFERHESESE (B A B AEEWERFE=FEEL 67T K74 X 81
K 88 KHIE 2 HtHRE R SR » HAERTEHEAR LFE —MENEHREE RS ERE My -
SLERTEI RV A [E - B8 = MERVAZEE £ 2 B BRI R r s g s - A SRR 2=
FEE -

IR E IR EAEAE (Lrarb*) (E ([B/S)  JHEE WEES 67 - 74 ~ 81 J 88 KHIEZ
wEEUEASE (LY ar b*) B HE > L*E4T R E 34.1241.49 ~ 33.08+1.21 ~ 35.13+1.12 K 33.61+0.71 «
S S EEHIE B R E LME SR 33.8241.37 ~ 32.00+1.38 ~ 34.89+1.61 K% 34.09+1.55 - a* {H4}
Fi5-16.5521.91 ~ -15.6520.55 ~ -14.78+1.05 F-15.52+0.48 o 55 =B E > BB AE a* BRI
-15.7241.62 ~ -14.57+0.79 ~ -15.3940.54 7-14.17+0.70 - b*{E 43 7] 32.8614.90 ~ 27.76+2.32 ~ 25.72+3.07 ~
22.6411.26 o 55 = HEEHIE Y RO FE b* (H455] 5 30.7814.40 ~ 26.07+1.71 ~ 25.8610.78 K 9.75%
1.40 - HEERTTHEHEAR FEE = MEEA AR s IE(K o sEERRI R RIE > 52 - =HEE a*
(B EEH R R I iE S - HiE iR b iE BT - 552 - =HZEW b* HEgERE
HEFE AR O REA, -

FE A EIMSREEEEEE HY (ab) E (Et) > JHES S 67 74~ 81 K 88 KME 2
EERAFEE H* (ab) (> H* (ab) {E4r Rl A 116.7311.49 ~ 119.41+1.21 - 119.88+1.12 K 124.49+0.71 -
B ST BB A G (E 4 B B 117.0541.37 ~ 119.2141.38 ~ 120.75+1.61 &7 127.06+1.55 -

I E IR EEEAZE dEX (ab) (E ([E/\) @ SHEHARE MBS 67 - 74 - 81 K 88 K|
ErEEfEmE dE* (ab) {H > dE* (ab) {E47 Ik 70.2311.49 ~ 68.83+1.21 ~ 66.03+1.12 J% 66.53+0.71 ©
S ESHE  BEfnB 7S dEX (ab) {H4YEIE 69.40+1.37 ~ 68.95+1.38 ~ 66.43+1.61 K 65.07+1.55 -

FE A EIMSEEERE CF (ab) H (EJL)  sREFE _HEENE 2 a2 pEE  HHITE
67~ 748188 K > C* (ab) {H4TEIE 36.8011.49 ~ 31.87+1.21 ~ 29.67+1.12 ~ 27.4520.71 - &5 = ffjit
SHIE > B 3% C* (ab) (B4 HIE 34.57+1.37 ~ 29.86+1.38 ~ 30.09+1.61 ~ 24.75+1.55 -

(=) FFAE B A FEEmE S S SR R MR 2
AT 67 KRB FEERY > HACEHREAE 900ecm’ A7 69 (H455F - BREe S RE
vEA0 > BIBREE HHARVAET: - AT PR SFEORR (R—) -
KA SN ET FEALETIRB5 67 K% B 64.6714.04 g/100 shoots» 25 74 K% 76.70
12.08 g/100 shoots » & 81 K% & 81.6016.65 g /100 shoots » 55 88 KHFE =) & 106.00£3.46 g/100 shoots -
BRSNS - HAAREIIRES 67 RLRRHEE 5 REWIRGIN > B/ H BAAVIE R - ZFEETFEE M (£

3
&
.
oy
s
&

SIRORCRIEF YRR - FEAFEIRILEE 67 K - PRIMCHEE Ry 38.8015.36
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glplant ~ 5 74 K By 152.00421.32 g/plant ~ £ 81 K% By 228.30£30.18 g/plant ~ £ 88 FKH% By 195.00+
25.53 g/plant - BHS S > HAFEINIREE 67 RPARHEA EREOV I > S H TR - 255 E=
ERE M0 - 25 81 RIS ERET SR - FHAIPED HIAIER - EEZEHEM T E () -

R EBHMTEST R AT IR 67 RIFEREIG > £ 12.2010.39 cm~ 55 74 Ki &y 15.70
+0.48 cm ~ %5 81 K% By 16.40£1.55 cm > [fiiss 88 KHGHEE Ay 14.0040.33 cm « BLfEfi s - H A THIF:;
&5 67 RLMRREAE B REEIE N - BRI HIHEVIE S - ZFEERIFREE 2N - 225 81 RiZF (S8 - 7
RIBEERSE H HARVIE ., > SFEESF RN g () -
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5 67 REMRHEAE R REEREIN © /4 HIHAVIE R - HOREESFENEY S ERaTERIN - HAEER
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AWFEITHIATE Gk R T R 2 T A [EI BRI 2 SR S MOAIRE - S8R RIS 2F 5 LIS R 3k ek i
= (B~ =00 N) - HEEAREET SPAD Si{E (FESZETHE) 8K (E—) » b ERIEH AV
PR R (EN) - BAE B0 > PRMITER - EpEVEREF > SFRECRE RGO - L5
&kZR5T SPAD SE{EE S ([E—) - b*{E A1k H R VUi iz i ([875) - SPAD S {E S b* ~ AE*(ab)
BFEE ~ CH(ab)R2 [ E AR - HHEE (R E0R-0.978 - -0.883 £2-0.974 © F53j5l#EaT SPAD G {E B H*(ab)
ATA E AR > MR (R R 0.936 (RTL) - ILEREMRE SRR ~ WEFFIIAE 1980 FEZWIFEHHTT -

(—) HAEREHFECER LS OER

HARSREIFECEB LR a0 RFHEFSASHEOR  TEAESE TR
R BUEAEEGRNMEER (ZHORE > 1994) - mFEYIE R BT LS E e H LR ErT
THE R HEGR TS RIE(T - BEta R LI EHSE S (non-covalent bridging ) 75
A BV E S H G ATRE R E L E AR (pigment-protein complexes ) » iz > BE4kAG 2 JSHEEHS
f = (Markwell etal., 1979) - =S HEYYEELRZ (Chlorophyll) 435 Chla K Chl b » IEHEYIIEEH
HERIE R T Chla/b EREAEIER R T 495 3 (Chang and Trouhton, 1972) - A5{E# 4 ZUEkdE . Chl
alb Eb{E43R] 7.130 ~ 2.957 ~ 2.067 ~ 2.489 () (@) 4435~ 3.069 ~ 1.914 ~ 2.675 (FF=5)
(E=) - 8% Chl alb LL{EAN 4 - FEE Fkeadrtt ; Chlab ELEF 3 TEE A4k 5 Chla/b Eh{E
/NP 30 A RyReE (FEF5BEEE 0 2004) - wiHE (2000) F5HE YA EBIMEIREE e 2HEY)
R EE &R (Ottander etal., 1995) - 7L 71 > YA SER BOH T EERTEYIGEER
2k Z BEEGRE alb Z ERERE] - RS SRR = PR AR 28 B - HAL[EFH IR A IE R
KD ~ B24k 2 alb LLESL S - JHBEHGHE (thylakoid membranes) b2 FVEAHREL /D B #ERG R
HEAE o HERAMRI AR ER T WAL FEEEFEE A2 - 34K ab thERS » BT
USRS MRV ST ERE - BRI E ST - 4K ab thERE - EGFREANEE
em o AR EERORAE o

ERZETEE (5K > 2003) FMIEGR S E 2 QM EER T - BURM SR EAEEHEE  E
%% (R*) =0.847 » 45 F B Tunner and Jund (1991) DURAEFGRER « $EBITE (2003) DUMMBLELMELT
aBE ~ 15 (2003 ) FI| /K RgtE R Bndt Pt - ItRIE R B R BB HEG I HRE G T Y] -
AN BRI G  —  ZHIRERAESE (R 3515 0.758 K 0.862 HYLESEAFRT » BIERIAATHI
SHVEEGE R TR EIEAR R 2 E A RN - (215 (2003) FIF/KigtEkaEass R - #HER 21
GFZEE - FER O EEEAZEESENRE FEREME TS LB AR G5 - A
SRR TEF IR R oR Y - PR BB MY TS » MEER 2 B RS - TR TREIMEE 5
[EINA EFHEEES o BRI SORE A S HART R B TSRk «

B E AN E S B GUER O - BRI S EAEEMER (R*=0.693) (ET) -
TEskEtErtk e 2 BEHEE R T E R a ~ B Ry SHEEGEN —LEFHEG R (HKESE -
2000) - St &t EAr B RE N AH R FEE T OBRE 211 (Photosystem 11, PSTL ) |~ Y&A& 1 ( Photosystem |, PS
1), DR T EEstZa/bE /B E &8 (Light —harvesting chlorophyll a/b protein complex, LHCEY
LHCP) | - JtiE 2faHiR4i a2 (Antenna pigments) & ZFEdHy (Reaction center) FrgHiR » MLHC
HIFHEES 2 (Xanthophylls) ~ Chl b Chla =fEEZATEH (& > 2002) « HAG ARG EZEFHIChIE
BIRUTEE (B AT (Y » MLHCHAEHZE G R AR IR EE B0 » Mak R SR - K2
[ETHAR » AT ARRAFIAT B SIS BEE AR BR A il Rk B (55 2002) - FREAGAER n S5 R AR
TRAAELR ~ AR AN - SFEEPDE G ORE IS - WURAL ~ BE LRI I » fT B 4kt
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MR 2A S B RAE - [EIRG DABEAR 25T M B2 S AICMRIE TR = ~ a*EF fm (&) 4k6afE -
tAHA (Nassau, 1998) oA ([EJL) -

R E A B A TS R S B MR A M A RN - TR
SMRFEEPHER EE - B9 E - GBS E R 28 EAER (U5 > 1995 5 fREAZE - 1999 ;
ZLHARR > 2001 ) > A B SE R FEER IR EE )2 2 SPDA {HH 36.83 7% 56.2 ([&—)  M=FEE
EURHE TSR ASE  RAEARIRS - SR ESFEREIEE SPAD HE HY BEATIRIAER
FREEE Y IEAHRE (r=0.969** ) [fi] SPAD {HEAFFZfEE (r=0.975** )~ %% (r=0.825* )~ Z£F #(r=0.894 ) -
— 2B (r=0.973**) ~ G5 BEE (r=0.821%) ~ F=HEE (r=0.897*) ~ FF_EEE (r=0.950**) » FF=

BE (r=0.932%%) « HHEE (r=0.882%) « HHHEE (r=0.979%%) « B T EEFEfE (r=0.952%% ) =
[fE (r=0.951**) o | ifi SN E R BRI H /MR A S MmN - SCFE S8 B

EEH R R MR S AR -
RS R ER R R A - HIRR - (e — H R ARIA SR v fHR - (EoRIEm R
B IR RIGA WA EE S AR RERRER AR - AEREIEGEFIERZ " Q
FIV - RAFERESE 81 K > SUABISEER 228.30£30.18 vu vk o sl AR A
12 SR (AR Ry - LFEIRAREE 67 Ry 110 JUAJT ~ 55 74 KRGS 81 Ky 100 JT/AST ~ 55 88
RFy 0 TTIAFT - HUGERsTRIR - £ FEIRASE 67 Ry 4.2740.59 JT/bk ~ 55 74 K fy 15.28+2.13 Jt/
PR~ 55 81 Ry 22.8313.02 JU/fk ~ 55 88 Ry 17.6132.31 JT/Pk - NILIRFEIIME T ~ ZFEERM - AlER
R~ Wk KD - BRI ~ SFEERR R R BRI R s - SUH B PRI RERE S R s A e
HEFRE(ESPAD(E ~ B ETAS Ry y=-36.62 X’+237.68 X -165.67 (R?=0.988**) y= & > x=
SPAD fH - ZFIEESESPAD HYHIEAE 49 s » PRI O]l » i e s Hue(d 2 BB S TR =y
y=-5.43x’+1337.1x -82325 (R’=0.993**) y = FEEft > x = H* (& - ZFEEEUEHU (IR 124 BF - %
SIS » SR DL ERVERER - ZIGUEER TR RS S IR B I S A R PhEBR
(1994) FEH M —RASEBiE & R A R @ F A RS A 2R - WYRERITF LRG> +
BABRIASA SO 6218 - SFEAERAIME " A3 b ) ZIPEITHREE » A REN &g - DIAER R
ST R S BE SO SERNEAL - HERMIIZERIR R A2 et (BR > 1994) -

(=) HAEBRFEIASFE R 8 L B E

2 B AR I THEF BRI SF Fzs AR WA ar 3 (R R 2555 ) P4ER - BB E
RK - s B EIREFE R EEVERGEET » R IEASR HIEEREA © B EARE - B
{EA P ay B R T t e DAY Rl e i - PRIE 3 S e R B S Y AR - T 2 B i B e
HIMEIR R A B YA R VIARRAME OB > 1993) « fEHBIEL (1978) s H&kAHY UL 2R 1Y
HER RN E AR VIR G - XZREIRAREE 67 RERFE MR - 55 74 REE RTHMER A E R E Y A
FH SR AR S B BUEARES AT RV B e B - AU E RS MR R
T O RITTE > ME SRR S EN B NI EAFIIREE 74 R R 81 RiEEREHFaE
O ENIEM o 55 88 RIRERIZAH IRRAREE R TR NIt E S B E i E
SR N

FEACBRR Y RO Ay ~ B R ~ SOASEB - R R nD A YR R s B B Y R B AR
43 (Nakagawa and Ishima, 1971) - T[54 & EUE TS » B0 5 PGS - LR REERRK - It
ATREBA SR E RIS S AR AR sERsE SR AR 67 RIERISFTS SRy RIA T - R
sRAEAFEE BB AR A  BAESE S AL TR s o LD EEA I HH A R R » P > 2 B EL AR
&6 88 RERMRAE IR S S 10.42% » 2ot 34.72% » SR 29 S 21.15% »
IR v Y 31.61% - AR e AL 13 =t 46.77% - [T R ARE IR D 45.37% - [ EAZE (1992)
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Establishment of Numerical Measurement Method for
Plucking Shoot Color in the Tea Plant, 11: The Varied
Hues of Tea Buds during the Tea Shoots Development

Horng-Jey Fan®  Hun-Yuan Chen'  Ming-Shaiun Guu?

Summary

From winter pruning after 67 days, TQS of made tea decreased with the increase of development period
and extension of plucking period. After 88 days, good quality tea cannot be made. The yield mode of SPAD
was y=-36.62 x’+237.68 x —165.67 (R’=0.988**), y = yield, x = SPAD. The highest plucking yield was
when the SPAD of bud hues was 49. The yield mode of hue was y=-5.43 x*+1337.1 x —82325 (R?*=0.993**),
y = vyield, x = H* value. The highest plucking yield was when the Hue of bud hues was 124. The
development mode of tea shoots was a quadratic equation. It displayed the phenomenon of life. The
chemical compositions of made tea were affected by different plucking days. The varied hues and the
different plucking period of tea buds were expressed in the chemical compositions of tea during the
development period of tea shoots. The values were differentiated by color difference measurement. The
qualities were differentiated by the kind of made tea.

Key words: Tea bud, Pluck, Hue, Color difference meter

1. Assistant Agronomist, Associate Agronomist, Taitung Branch, Tea Research and Extension Station,
Taitung, Taiwan, R.O.C.

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
Pingtung, Taiwan, R.O.C.
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Fig. 9. Hue of pigment from a issue of color and luster of bud at different plucking date

(1: the plucking date on 3/2; 2: the plucking date on 3/9; 3: the plucking date on 3/16; 4: the plucking date on 3/23;
Y: yellow at 90°; YR: yellow red; R: red at 0°; RP: red purple; P: purple; PB: purple blue; B: blue at 270°;
BG: blue green; G: green at 180°; GY: green yellow).

T FEPHEH R AR
Table 1. Effect of different plucking days of tea buds

Leaf Plucking

nosition day L* a* b* AE*(ab)  H*(ab) C*(ab) SPAD
67 34.12a -16.55a 32.87a 70.23a 116.73c 36.80a 36.82d

ond leaf 74 33.08a -15.65a 27.76b 68.83b 119.41b 31.87b 43.2¢c
81 35.15a -14.78a  25.72bc  66.03bc  119.88b 29.67b 48.65b
88 33.60a -15.32a 22.64c 65.53c 124.44a 27.45¢c 56.2a
67 33.82a -15.72a 30.79a 69.40a 117.25¢ 34.57a 42.4d

3 leaf 74 32.00a -14.57a 26.07b 68.95h 119.21b 29.86h 48.75¢
81 34.39a -15.39a 25.86b 66.43bc  120.75b  30.09b  50.705b
88 34.09a -14.92a 19.75¢ 65.07¢c 127.06a 24.75¢c 58.825a

The mean values in each column followed by the same letter are not significantly different as 5% level with Duncan’s
multiple range test.
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Table 2. The agronomic characters of tea buds on the different plucking days

Plucking day Correlation
Characters 67 24 81 88 Regression equation cosjf.
Bud density 69a 52bc 61.3ab 47.7¢c Y=-7.5x+74.5 0.6469
(buds/900cm?)
Weight of 100 64.7c 76.7b 81.6b 106a Y=3.1x?-2.62x+65.5 0.9608**
young shoots 5
(9/100 shoots)
Yield 38.8d 152¢ 228.3a 195ab Y=-36.57x*+ 0.9874**
(g/plant) 237.54x-165.7
Sum of leaf 4.07b 4.43a 4.70a 4.67a Y=-0.097x%+ 0.9913**
(leaves) 0.695x+3.463
Length of the 12.2c 15.7a 16.4a 14.0b Y=-1.46x"+ 1**
shoot (cm) 7.95x+5.713
Length of 7.8c 8.8b 8.9b 10.1a Y=0.05x°+ 0.9248**
1-bud-3-leaf (cm) 0.45x+7.4
Diameter of 1-2 1.55b 1.49b 1.50b 1.79a Y=0.0875x%- 0.9629**
internode (mm) 0.3645x+1.837
Diameter of 2-3 1.83a 1.78a 1.81a 1.85a Y=0.0225x?- 0.9084**
internode (mm) 0.1035x+1.908
Length of 1-2 1.19a 1.23a 1.04a 1.05a Y=-0.0075x*- 0.6707
internode (cm) 0.0235x+1.243
Length of 2-3 1.91b 2.41a 2.22a 1.58c Y=-0.285x*+ 0.9928**
internode (cm) 1.307x+0.9
Length of 2" leaf 4.64c 5.27b 5.48b 7.22a Y=0.2775x*- 0.948**
(cm) 0.5925x+5.053
Width of 2" leaf 2.1c 2.26b 2.29b 3.32a Y=0.2175x*- 0.9316
(cm) 0.7185x+2.678
Thickness of 2™ 0.21b 0.21b 0.21b 0.27a Y=0.016x- 0.9653**
leaf (mm) 0.061x+0.259
Length of 3" leaf 4.98¢c 6.0b 6.65a 6.65a Y=-2.55x*+ 0.9797**
(cm) 1.841x+3.38
Width of 3" leaf 2.45¢ 2.9b 3.07b 3.33a Y=0.0275x*+ 0.9719**
(cm) 0.1735+2.22
Thickness of 3" 0.23b 0.25b 0.25b 0.29a Y=0.0102x2+ 0.9415**
leaf (mm) 0.0329+0.2642
Area of 2" |eaf 4.81c 8.49b 8.93b 16.91a Y=1.0975x*- 0.9258**
(cm?) 1.8405x+6.178
Area of 3" leaf 8.64c 12.3b 14.5a 15.38a  Y=-0.6975x%+ 0.9999**
(cm?) 5.728x+3.618

The mean values in each row followed by the same letter are not significantly different at 5% level with Duncan’s

multiple range test.
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Table 3. Effect of different plucking day on the tea quality

Plucking
Kind day Appearance Color Infusion Aroma Taste TQS
Green tea 67 7.75a 7a 14.5a 19.5ab 19.5b 68.25a
74 6.75ab 7a 13a 20.25a 21.75a 68.75a
81 6.5ab 6.25ab 14.5a 19.5ab 18b 64.65ab
88 5.75b 5.5b 12.5a 18b 18b 59.75b
Paochung 67 7.75a 6.5b 13ab 19.33b 19.4c 66.25b
tea 74 7.25a 7.25a 11.5¢ 21a 22.5a 69.5a
81 6.75ab 6.75ab 13.5a 19.5b 21b 67.5ab
88 5.75b 5.75¢ 12bc 18c 18d 59.5¢c
Black tea 67 8.5a 8a 13b 20.82a 19.5a 69.82a
74 7.5b 8.5a 14a 19.5b 19.5a 69a
81 6.75bc 6.25b 12c 18c 18b 61b
88 6.25¢c 6.25b 11d 18.38c 16.5¢c 58.3c

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.
TQS: Total qulity scores.

R~ AEPHEH 2R KB EE L &

Table 4. The color difference of the tea liquor at the different plucking days

Plucking
Kind day L* a* b* AE H C
Green tea 67 85.81b -0.64a 4.57bc 4.19b 97.91a 4.56bc
74 87.87ab -0.75a 3.68c 2.77b 101.55a 3.75¢c
81 91.96a -1.32b 6.18ab 6.4a 102.08a 6.35ab
88 85.35b -1.25b 6.6a 6.22a 95.96a 6.71a
Paochung 67 89.19a -1.17a 5.12b 4.16¢ 102.0a 5.22a
tea 74 86.09b -1.32a 7.73a 6.96ab 99.68b 7.84a
81 86.17b -1.2a 6.24ab 5.55bc 101.16ab 6.36a
88 86.89b -1.28a 8.12a 7.35a 98.97h 7.73a
Black tea 67 80.53b 0.55ab 26.38a 26.29a 89.32ab 26.39a
74 79.86b 1.61a 25.88a 26.07a 86.39h 26.13a
81 82.11ab 0.05b 20.98a 20.66a 89..08a 20.66a
88 83.36a 0.49b 23.72a 23.02a 91.11a 23.73a

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.
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Table 5. Chemical compositions of made tea on the different plucking days

Plucking Soluble Soluble
Kind day solid Polyphenol Catechins  Caffeine T-AA sugar
% FW

Fresh leaves 67 29.26a 9.468a 5.432a 3.519a 1.185b 2.962¢c
74 24.26b 5.462h 2.454h 2.929h 1.687a 4.334b

81 25.03ab 5.029h 2.687h 2.475¢c 1.618a 6.126a

88 26.22ab 5.195b 3.177h 2.219d 1.253b 6.661a

% DW

Green tea 67 33.4a 12.379a 9.069bc 3.085a 1.096ab 2.629c
74 32.47a 11.527b 8.793c 2.953a 1.301a 3.973b

81 31.6la 10.202c 9.754a 2.445b 1.017b 5.389a

88 30.47a 10.024c 9.379ab 2.276b 0.723c 4.378b

Paochung 67 33.81a 14.036a 9.468a 3.728a 1.410a 2.138b
tea 74 32.32a 11.066b 8.177a 3.048b 1.123b 3.135ab
81 30.67ab 9.858hc 8.114a 2.707c 0.836¢ 3.785a

88 28.63b 9.023c 8.294a 2.404d 0.791c 4.089%

Black tea 67 26.32a 7.101a 3.342a 3.529a 2.162a 2.557b
74 25.7a 5.053b 2.211ab 2.859h 1.468b 4.436a

81 26.29a 4.261b 1.848b 2.687h 1.147c 4.840a

88 24.42a 4.237b 2.202ab 2.549b 0.922d 4.146a

The mean values in each column followed by the same letter are not significantly different at 5% level with Duncan’s
multiple range test.
T-AA: Total free amino acid.
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MERE MARE

m =

LAFE R B 258 9 BT R ERE 80°C, 100°C, 110°CEE 120°CR T REBER 2, 4. 6, 8.
10 PREZAIERERER  REKEWME |, 110°C 4 MEAREWERERHE , ™ 110°C
2NHE PR ZEBEFRGETHUWEZERUKREREEAHLE, BRRFIMLEERR , B
ERMLEAlZBIMAR LEREER , kBB, 81, BE2NE , MALERMLEIE
E : 4B 3 1 AR, MALE : £3F%5 2 1 2RIk 2. TmEERRNMLERS |
EmzkEESEREERERERNZTEAMRE , mAHRKE FEEMIE ; ALFF Ml
BEERE, BILERMLES 28N, BARMER, EARER. kEE8K SBERBIUR,
ERMEBILLE IR B3 1 ZAWRERET , MLE  AXB 2 1 2 mMEplAlkz,
BE2  EMARCRELWERA S  SFRBAREWE BEMERT , MAGREZERR
KEREKLEABREZEES, MEASERRIMLER , EMAEZES+ , HAkGRAKE
TERZFE,

BEF  RE. WE, #F. KkelE. BREmFT

][I

Al

il E ( Mesona procumbens; Mesona chinesis; Mesona elegans ) BB %XE, FHE, LER, LE
%, HoEimuEBREFR ( Labiatae ) ILEE ( Mesona )( %, 1995 ), A—EEHREY , # =8
RRECRERKNIRFZELT, FHHLEEREMNAEBIK 1000 2RUTERRE |, ITFREHIML
BEAUATIETARERE. WEARBEREERZ—& , PEAFAPTELERRES , HiE
Wi, H. B, S8, EBASE Y, DEHE. HE. 0B, IARBHERE, EFRZHF
ERE, WEESHRE D ( antioxidative activity Y Hung et al., 2001 ; Lai et al., 2001 ; Yen et al., 2000 )
JiZRE ) ( antimutagenic effect ) BEBRBERET ( Yenet al., 2001 ) 2R, (LEFFE & REERME
Mzt ESEELEREBRBBRTZHE , WESRRAZER, AHRERUT B LS5 X EL
EEINT,  YEAERKERBRERTERRETIEREERERAMLIERRERRKAERH
BBEAM.

1L TEERRZEEXREARS BHEMRE. Sk, 48 HER.
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(—) ABR#e
1. HERBHR S ERKERR | BE,
2. R RE—FIFcTEWER , ZRRAFER. B EERMBEREN S 2o ELARA.
3.EMRR  AXRRETIRBES -EETY , 54 ABTRE - ERERE_ELX,
NABHEEEERTHRFEA,
AERRR : AEEREBE B LER,

(=) ILERHEEEER

FEEE BRI EE 2 AL EM B 200 52 , HIHERBRIEES , RARRERE(HPLT )F,
LAEBREBEK 80 E4BILL 2, 4, 6, 8, 10 /NEF 5 EHGREMTREZNE , BNAEK 80 EXRY
ZIERERR ; B ERFRXNBAETERERK 100, 110 % 120 Ex=BRIEREZEE &
PRESHETOR, BRATER 20 BFRZILERER R

() RUEERZAE
1. BRWEZERXECHAR : S&8 110°C sh HEREBWWEE  EHmEcHEX. BERRA
FECRE,LMIES  FXE=3:1,2:1, 1:1, 1: 2% 1:3%, ABLHIETRAERER.
2ALEMERXM AL BB LER S ETEZ —BREEXY , RERFEMEBHZ -8
EBEZPR-ELAEY , LER  Z¥=3:1, 2:1, 1:1, 1: 2R 1: 3 AELHIETH
[N RaE

(M®) kEBIE

FHRSHEREBE AN EERBIRUWERSERE 3R, L 150 mL F# 2 R PR 5 7ER ,
LA Whatman No.42 85iB4K8 78 | BB ILE B LA Nippon Denshoku 300A &2 5141k H {5 F SR EA HE 179K
BRENMT : THEFREM 30 2ER , AREHALHBEEEQOR , RERETTRARRNELELE
& O-ADJ IRAAER 30 mm ZERIKRPLUEBAEXR , ELEABELENZET "0-AD) RER
TE O THARNZELERAERZAXERSERRFT  ELERE LEWIRT TS-AD), REHEEZE
A, ITRARNELERALERBBCRBAZAXERER KRS , ELEBNELEWET Start,y
RBESZERRAIE , THEENZELEMBAKLE  AHRBAKREEERE K EZBEAFIER
W, U SHEERAZEZERERXS , ELEBNELENRT MStart, RBETERKBZAE ,
Fr8 85 LL ANOVA & Duncan ¥ Z#135% ( Duncan’s New Multiple Range Test, Duncan’s MRT ) #1T
DI,

(& )pHERE
keI ESBREEZSESRE , SHAANZEE , U pH BIEEHET pH EEE , FIEEEIL
ANOVA K Duncan %213 2117207,

(") BB mT
LNEMRBEERZBRERmICETHRRBITREREETEE ( 5E, 1991a ; 5 1991b ): FFE
RBEEMRBEEZIER 3 RRBERHAHP , LZTFH | B 150 mL #FHAHBERE L
HE S5 ERAARINT , AARS I VABZEFMERZ @M, T2 KB ER LK —
Bt5t 2, MO B 100 5, RIEBBRBZWEABHZIESA 80 2 EATPE%E | HHM
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EEMBRECIUEERCEREKETIE.

2WELZRXAFRARERZARIREN , WENRFHWHARER 2 HBSIRAETNEERL
REZHE 1 RRRERTAT , L EEPaR , AA% 3 UFFEZEFRAK T/ EE
1TRPE | FTOBRER 10 o8, AAER. BK-HE , W0 R 20 7, REZTERLWERA
EmiETIE.

& REEETER

—. LERIEE S

BT ARRKBEEKET RER, WIRERNRBRIEES RAZSRXERXES
LATER 80, 100, 110 & 120°CH RIS 2, 4, 6, 8, 10 /NEF 5 ERFEETHIGREEREE , BX 10
A 15 FAERILES K REARBAAEREREFS#UEERETEERZWESTRYEK , ME
BELBESZER , AERARK —FU L2 I EZETWEREER. BREE—FULZWE
EMHEEFESRE  MEASEZRFHEETES , MEEFRIEE, BERTRESRE ,
MEWE HRELHER  EFRETSCEWESCHCEARBIIEE , AR ARERERER
BEGEREEKEEECE K HARBUSE—F2EEEPETHREEE,

20 AILEMER Rz KBRAERR , k— , Hb L BERRUESKEZHRE , HERAEX
TKRBEBEHRS , HERIRTKECEBEXES ; AL 80°CHEITHEE 2 B2 4 /R 100°C 2 /A
RERHASERARYRBEE CHREEER ; M 120°CHET 8 MU L Z MG RERIIESKE
BRMIGRIE CHRERE 1%WEEKELFEZERE , HLAEAMRY S BENLA, MEMBIE
BIEAH LA L ERE , KEHEMR.

aBE b EEAGH (Hue ) ZEE s BAELERRTKERIL , a BAEERKRTKERE ; H
RRUTALESZ aBRALE , TEKEHFLE , MBSERER 80°C2 NMFMISRERN BAMEE
REEN , At MG RETE a B8 A , REFEWLWESKkEEG@LEHERE , mEAH 120°C8 ),
B b EREEYRARNE 1% BEKELIEZERFE  HUF a GOl emBEN 1 ENELER,
mbELSH, b BEAEERKRTKERE  bEASERRTIKERE , WESZ v ERALE , Hit
HKkEBFEEER , 1000CR LI0°CRIIZHBEEAKREFFLWESKEEFERCHTQBLZER
M 120°C6 /NI E 2 IS R ERY REMAE 1% BEKELFEZEFE , EEMRBEETFWLE
BhkEAECIERBNIEMNELA.

EABEE, RRU L, a. b ZEFMBERC=-EEBEE L B8 ( AE=((2L)* + (ca)* + (2
b))°°), JRENAE BEIEL L, a. b BYHGEERN—EREAEE K MABERRBURBKEASZE
Bm , MArABZE BRALESKEGHERBACELEE , HEH R TERBAKZEZEZHT)
HEBARTHERBKZEEZMAA, A 80°C 4 6 8/ NFZMIEREHEEBEC-EBHEER,
M 120°C8 N EZ ISR EEE REZ E HEE 1% BEKELFZERFE  BEMBERER
FUESKkEFECIAREN 45 BNER, Hit o BERBUFLESZAE EKIE,

A ERZERATA 80°C, 100°CK 110°CRIIZHITRE , AR LN ESKBEE BT X,
BEBELAZT 1200CRMEEFREEBRES NEBULE WESKkEEAEGEXABREE, XHAAEaE
IR, b EEER , —EMEEABEBLESKEEEEARBEIARBZRE.
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Table 1. The results of color measurements of the liquors of roasted hsien-ts’ao products

Treatment L a b AE
control 85.74+1.48" 3.77+0.50° 13.05+1.77%® 16.36+2.37%®
80°C 2h 86.32+0.79" 3.79+0.36° 12.15+0.62° 15.36+0.98°
80°C 4h 85.60+1.24 3.93+0.29%° 13.90+1.46%° 16.68+2.05%
80°C 6h 85.20+0.70% 4.49+0.27%° 12.56+0.55°% 16.52+0.89%°
80°C 8h 85.51+0.49® 4.36+0.14%° 12.05+0.83° 16.07+0.73®
80°C 10h 84.44+0.89% 4.77+0.07%° 13.60+1.13%° 17.81+1.44%°
100°C 2h 85.95+1.50" 4.47+0.84%° 12.18+0.51° 17.07+0.86%*
100°C 4h 83.89+0.84* 4.79+0.40°° 13.94+0.20%° 17.26+1.08%°
100°C 6h 85.00+0.75® 4.23+0.12%° 13.70+1.06%" 17.47+1.24%°
100°C 8h 84.69+1.91% 4,55+0.63%° 13.46+2.10%° 17.56+2.90%°
100°C 10h 85.92+1.86" 4.22+0.18%° 13.91+1.08%° 17.79+0.97%*
110°C 2h 85.24+1.54* 4.06+0.25%° 13.92+1.10%° 17.54+1.96%°
110°C 4h 84.97+1.43* 4.51+0.43%° 13.45+2.23%° 17.37+2.58%°
110°C 6h 85.04+1.25% 4,55+0.52%° 13.58+1.28%" 17.43+1.83%°
110°C 8h 84.84+1.08* 4.37+0.29%° 13.72+1.16%° 17.61+1.58%°
110°C 10h 84.64+0.57% 4.43+0.36%° 14.66+0.76%° 18.45+0.81%*
120°C 2h 83.58+1.24* 4.99+0.82° 15.46+0.59™ 19.85+1.41™
120°C 4h 84.40+1.12® 4.03+0.82%° 14.68+0.84%" 19.23+1.58%°
120°C 6h 83.73+1.00® 4.64+0.38%° 15.81+1.00° 19.93+1.44™
120°C 8h 82.70+1.90° 4.95+0.47™ 15.99+1.01° 20.88+2.22°
120°C 10h 82.94+1.82° 4.91+0.56™ 15.93+1.65° 20.75+3.13°

O ETRNFEHEERIREINBERSBHMON 1% BEKE,
* Means in the same column followed by the same letter are not significantly different at 1 % level by Duncan’s
Multiple Range Test.

LWEREERZRERTERNEZ=, TH 120°C%§IJZM%JEIE§53¥T RECERLKEERER
K, RE 120°C4 /J\avutzx#k%@ﬁéﬁi%?ﬁm%ﬁzﬁ%éﬂ UL BERHEAREESEYRE”M
ZER HNEIHUR, MEBYMREEESFERFTEAERREIK , HELMEFRGHERZE
RURBEAZEDZR RMEEREREZRRE, MEBZHEEEREBETRITLHEER
BLISRES 80 D MABERET LSS |, ATH 110°C2 /MEE 6 /NES P9 BRYREKS , MES
110°C4 NEZ EHE2 &S , Hit |, 110°C4 MRFAXBERPER UK 2 KEMWEREELE , ™ 110
C2/MEE 6 PEEERETHWEZER UKL EEMFE, MEM 80°CK 100°CR Iz BIZKF
HERERURZFHU2BALERARK  BErEERERGHERT LHYEREBEZE , BFF
EHHERURETHRE , SHARBEREAMS , THBEERERB 100°CH £ RIS EEEIR 8
PEAEZHRUHETEEEERFTENR , SIELLERBRGREREER FERTER.

e bRz ERERE 80°C, 100°C, 110°CK 120°C% BIHEST 2. 4, 6. 8. 10 /NEFZALE LS
BIER K BMBEREWRMS , 110°C4 NEARBR P 2 KEMWERIERME | ™ 110°C2 /NEEE 6 M2
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BHEFRGTHUWEZERERYBEETE AMITRRERACEEEECHREBERF LER
WAARE. MERITRBREAHBEAETERFEIHUERES 120°C 8 MEU EZREHRE , BR
EFEEMBKECEES FRERTEAERREREFLBANZE  RAT T2 EAMIEES
REEMIASHE, AMASHETAHEEERSBAHIBER N ERNERECRER (BEF,
1989 ), TERAEMEBAESE 120°CU LR KEBERFIETAUB 2B,

R, WBEHEERCBERITER

Table 2. The results of sensory evaluation of roasted hsien-ts’ao products

BB & RGOk fiss:

control 80.00+0.00 FoEEm

80°C 2h 79.00+1.67 LB RS

80°C 4h 78.67+1.51 =17 931

80°C6h 79.33+2.34 LB RS

80°C 8h 79.00+2.37 LB RS

80°C 10h 79.50+2.17 LB RS

100°C 2h 78.83+2.86 LB RS

100°C 4h 77.83+4.58 LB RS

100°C6h 77.67+5.28 AL EEBR 558

100°C 8h 77.67+5.32 ALEERRZSE | B R

100°C 10h 78.67+4.27 LERKSE | B R

110°C 2h 80.50+2.43 L E R BOEHD

110°C 4h 81.67+3.44 L EBRBUEED | HUR{E
110°C6h 81.17+3.19 A E R R E R ER{E

110°C 8h 79.67+3.39 LERRE | AR

110°C 10h 78.33+4.63 N IR

120°C2h 77.33+5.85 B AR 2 R R

120°C 4h 72.83+3.13 7 IR 2 BR IR

120°C6h 72.33+3.67 BB | AR R BRIR
120°C 8h 71.33+5.13 BT |, B A KR ERIR
120°C 10h 69.67+3.83 BT | A ER R ERIR

=, REMMLEREERT D

BHERXFMBBUWEERZKERUERERIRE  HoEERFMBB U ERERZKBUER
RUAA KB ZEEFHBIERZ RN 2@ ME pHETRE , L EREK , a 580, b EEMZ
BE , REIBEILERMLLE 28 , BEERLE A R B BRIBR. ARERK. kE4RL. &
ERBCHUR  MoEHERFTOANMBBLWER cERKEAEERRFORN , AHERTBER
1, BEALERRINLE I B INIRA L ERK , a E3E0 , b EEMZRR , TFEVREALERN A2 8
MBAFEERLEFHERARERER. KEEBIL, BRERBZHR. 54, RE/ERMILE
Emz& E.umﬂi%*% A ZEEER ZERED PR RMUE 2 LBILLE %% 5 3 1 AK&KEF
BOFHEBB 10D, MILE  HFXB 2 1 Z2AMLAIRE , B0 FHEEE 8 & , BR&FE(
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Table 3. The results of
combined products

FREMRIEIREE 25 H7 (2006 )

pH and color measurements of green tea and roasted hsien-ts’ao

i Ee pH L a b sE

UE : A#ERZFE=3:1 5.50+0.05 81.40+1.28° 3.62+0.11' 27.30£1.19™  26.39+1.16™
llE : Af%ZE=2:1 552 20.07°  82.37+£0.76®  3.25+0.13" 27.54+26.42"  29.65+1.17°
lE : AfRZ =11 557 £0.10°  83.37£0.82"  2.28+0.12° 26.42+1.19" 28.31+0.96%
lEE : A%RZE=1:2 550 £0.11°  84.40+0.86™"  1.16+0.15° 26.34%1.14° 27.48+0.88"
llE : A#RZE=1:3 560 £0.09" 85.57+0.80°  0.54#0.16®  25.79+0.85"  29.49+1.16°
lE : B4 =31 555 £0.06°  82.63£0.90"  2.95+0.149 26.49+0.81° 23.51+1.14%
llE : B #&% =21 566 £0.11  82.55+1.16" 2.61+0.11' 26.49+0.79" 28.21+0.90%
lE : B&F =11 575 £0.07™ 84.50£1.11°¢  1.86+0.09° 25.40£0.71*  28.38%1.02%
lE : B 4% =12 587 20.06“  86.42+1.20" 0.85£0.14*°  23.78+0.85° 24.21+1.04®
lE : B A% =1:3 594 2007 86.96+1.76° 0.42+0.16° 23.53+1.17° 26.24+1.20"

i CEECERR

EfTRNFHERERTRKEINTER 1% BEKE,
The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level

according to Duncan’s multiple range tests.

RO, BEVFIMUEBRERZ pH RKBRHUELZR

Table 4. The results of pH and color measurements of green tea powder and roasted hsien-ts’ao

powder combined products

s n b 45 pH L a b oE

iER : ARRZER =31 5.7320.14° 83.76+0.81"°  1.29+0.14"  18.58+0.66°  20.64+0.74"
LER : A BT =2:1 5.72+0.08° 84.28+0.97™ 0.96+0.14°  18.18+0.77°  19.37+0.95°
iER : AEZER =11 5.70£0.10° 84.37+1.14™ 0.06+0.03°  17.57+0.75°  19.59+0.98%
WER : AEZER =12 5.74%0.06° 85.32+0.89™"  -0.42+0.14° 17.574#0.93°  19.74+1.15%
ER : A TR =13 578+0.09°  85.41+1.27""  -0.974#0.09° 16.58+1.06°  19.44+0.80"
LER - B AT =31 5.7310.12° 82.24+1.17° 1.16+0.08"  18.57+0.96°  21.40+1.10°
LER : B #RFH =21 5.74+0.08° 83.33+0.82" 0.94+0.15°  18.38+0.97°  21.36+1.26°
IER : BIERF® =11 5.78+0.10°  85.45+1.31°%  0.33+0.09°  18.26+1.09°  20.44+1.12°
LER : B HEFW =12 5.80+0.06™  87.33+1.41" 0.03+0.01°  16.53+0.90°  19.04%0.92°
IER : B IFEH =1:3 5.86+0.10°  87.45+0.94% -0.15+0.05°  18.40+0.72°  19.25+0.98"

i3 CEECAERR  ETAXFRARERTREINER 1% BEEKE,

The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level
according to Duncan’s multiple range tests.
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RE, BRPIMUEERZBE RITRER

Table 5. The results of sensory evaluation of green tea and roasted hsien-ts’ao combined products

NN Ee i ER kK BEt

uE - AfRZE =31 6.3 1.2 6.3 1.2 12.7 2.3
fllE - ARRZE =21 5.0 0.0 5.0 +0.0 10.0 0.0
fluE - AfRZE =11 3.7 £1.2 37 £12 7.3 £1.2
LE : AfRFE =12 3.0 0.0 3.0 0.0 6.0 £0.0
fllE - ARRZE =13 3.7 £1.2 3.0 0.0 6.7 1.2
IlE : B #&HEK =31 6.3 +1.2 6.3 £1.2 12.7 2.3
ilE : BfEE =21 5.0 0.0 4.3+1.15 9.3+1.2
IlE : B#EER =11 43 1.2 3.7 +2.3 8.0 35
ilE : B EE =12 3.7 1.2 23 £1.2 6.0 £2.0
fIlE : B & =13 23 %1.2 1.7 1.2 4.0 2.0
ER - A BT =31 5.0 2.0 5.0 2.0 10.0 +4.0
LER - A BRTER =21 43 £1.2 43 £1.2 8.7 2.3
LEX : A RS =111 3.0 £0.0 3.0 20.0 6.0 £0.0
LERD - A BRTER =12 3.0 0.0 3.0 0.0 6.0 0.0
B - A BT =13 23 %1.2 23 £1.2 47 2.3
LB R - B #HZE =3:1 5.7 2.3 5.7 2.3 11.3 4.6
ER : B &FEM =21 43 1.2 43 %1.2 8.7 +2.3
fLER - B &P =11 3.0 0.0 3.0 0.0 6.0 0.0
ER : B EEB =12 3.7 1.2 3.7 1.2 7.3 +2.3
fLER - B #&&EH = 1:3 23 #1.2 2.3 £1.2 47 £2.3

“ERSEFRIMMMBUERERZKBRERRMNEKAN , TH A RERNS , WELZRMEH
pHE. L EX a EXETK , BREEWERRMLLA 2 EMNE b EREZRR , FREIREAWLER RN
tehlzE@m , AEERLE A RERZKEABRRERB MR ; £ B REFRSS , BELERHRM
LBl EmANA pH EE N, L ERE , a EEMZRR , FEIEAERNLLA BN, AEERL B
RERCERTR, ARERE. keFBARBZNR ; —ESERDIMPBLER cERKE
RAEBRMKRE , THE A SEFNED , FBWERFMLAZBINE pH EHREM , L EEM, a
EREN, b EREZRR, FEBWERRNLI 2 BNAEERL A REFHKBEATEERS.
AL, EXRERBZUR. £ B SEFHED , BLERRNMLLE M , B pH EFEM, aEH
/i, b EREMZAR , FAOBWLWERNLESZEMEEERL B SREFMKBIRIL. BERE
ZHR; B0, RNARBEFMMLMEERZBREmTFER , TR-ERERTL B SEFFMW
BAIR 3 1 KEAKRY  RERFVERBI FHEEB8 Y , M A SERXRFMUERSERA
BRERE  #oFEE IR 8D, BRREFRESENLECEREMERE.
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xRN, REAXFMMUEZERZ pH RKBAERER
Table 6. The results of pH and color measurements of Oolong tea and roasted hsien-ts’ao
combined products

i Ee i pH L a b oE

LE:ABBEZ =31 5.44£0.05"  79.43%1.09°  4.65%0.15° 31.30£0.63°  34.53%1.01°
lE:ABBES =21 537+0.08™  79.40+0.81°  4.820.18° 32.65+0.99%  35.84+0.94%
lE:ABBEZR =11 533+0.07*°  79.35+0.94°  4.79+0.20° 34.47+0.61°  37.16+1.03%
lE:ABBES =12 530£0.10"°  79.66+0.82°  4.82+0.14° 35.46+0.85"  38.27+1.15%
lE:ABBEZX =1:3 5294010  79.56+0.96°  4.84+0.14° 36.31+0.92"  38.34%0.96°
lE:B BEEZ =31 5.39+0.10™  81.32+1.19®  3.52+0.08" 28.50£0.96®  30.41%0.93°
lE:B BBEF =21 5.29+0.08"°  82.36+0.97  3.25+0.05° 28.70+1.08®  30.67+1.10°
lE:B BEEF =11 5.25%0.05"°  82.79+0.91"  2.76+0.09° 28.46x1.07"  30.4620.95°
lE:B BEEFK =1:2 52520.07  84.26+0.72°  2.07+0.09° 28.73+0.88"  29.31+0.96%
lE:B BEEFX =1:3 521+0.10°  84.54+0.95"  1.63+0.14° 28.35+0.84®  28.75+0.98%

i ZEEZAERR  BETRXFEHERERTREIBER 1% BEKE,
The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level
according to Duncan’s multiple range tests.

xREt, REFRWAMUEBERZ pH RKERAERZR
Table 7. The results of pH and color measurements of Oolong tea powder and roasted
hsien-ts’ao powder combined products

s 0 Le i pH L a b sE

B A BEEZEM =31 559+0.10° 85.16+1.08°  1.53+0.13"  21.32+#1.03®  25.61+1.05°
B : A BEEZEM =2:1 557x0.08"  84.45+0.93°  1.46+0.08"  22.31+0.78"°  26.77+0.70°
B A BEZEM =11 5552005 83.18+1.10°  1.18+0.10°  22.50+1.38™°  24.54+1.44"
B : A BEEZEW =1:2 552+0.09°  82.46+0.82°  1.00£0.12°  23.44+1.04™  22.67+1.00°
B A BEEREM =1:3 545+0.08°  82.14+0.99°  0.85+0.14°  24.57+1.05  23.63+1.30™
lER : B BREEZEMW =31 55520.05°  83.06£1.09"™  1.46+0.09"  22.52+1.15°°  23.59+0.18™
iER B BEREM =2:1 5542011  83.54+0.84™  1.07+0.10%  22.58+1.16™°  23.33+1.09"
iER B BREEZEM =1:1 5552007  84.52+1.02°  0.64+0.18°  21.42+1.20°  23.57+0.68™
iER B BEREM =12 552+0.13"  84.27+1.02°  0.44+0.06°  20.41+1.03®  22.60+1.01°
lE¥ : B BEEZEM =1:3 54620.06°  83.65£1.34™  0.10£0.04*  20.68+1.18°  22.62+1.30°

i CEECERR  BETRENFRERERTAREIHER 1% BEEKE,
The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level
according to Duncan’s multiple range tests.
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&N\, BEXMMLEERZRE RFTER
Table 8. The results of sensory evaluation of Oolong tea and roasted hsien-ts’ao combined

products

iyiilnd]) ER R st

L& . A BEEF =31 3.0 £2.0 23 %1.2 5.3 %3.1
e : ABEFR =21 43 1.2 3.0 0.0 7.3 £1.2
WE : ABEZR=11 3.0 £0.0 3.0 £0.0 6.0 £0.0
IWE : ABEFR =12 1.7 1.2 23 £1.2 4.0 2.0
e . A BBEFE =13 23 %1.2 1.7 1.2 40 2.0
L& : B BEXK =31 43 £2.3 3.7 £2.3 8.0 4.0
L& : B BEEXK =21 43 +1.2 43 1.2 8.7 +2.3
L& : B BEXR =11 3.7 £1.2 3.0 0.0 6.7 1.2
LE : B BEXR =12 3.0 £2.0 3.0 £0.0 6.0 £2.0
L& : B BEXK =13 3.0 £2.0 2.3 #1.2 5.3 3.1
LER : A BERH =31 3.7 1.2 3.7 1.2 7.3 +2.3
LEX : A BEFM =211 3.0 0.0 3.0 0.0 6.0 0.0
LER : ABERH =11 3.0 £0.0 23 %1.2 5.3 %1.2
ILER : A BERH =12 2.3 1.2 23 #1.2 47 £2.3
LER - A BEERK =13 23 %1.2 23 %1.2 47 +2.3
LE® : B BEFRK =31 43 £1.2 43 £1.2 8.7 2.3
LER - B BEFRKY =21 3.7 1.2 3.0 0.0 6.7 +1.2
LE® : B BEFRK =11 3.7 +1.2 3.0 0.0 6.7 1.2
LER - B BEFRY =12 3.0 £2.0 2.3 %1.2 5.3 3.1
LE® : B BEFRK =13 3.7 3.1 3.0 £2.0 6.7 £5.0

TEARMMURB L ERZERZKSAEGRORA, MoBARRFMBEFLER cEmKE
REBRMEKT , THELWERMLESZEM , T A B AR, REIFVAHE pH EES L
B, a ERE , b ERECRR , FEBWLWERMLSZEN , BEERLEARETRERKE. H#
BERX. KEABKIL, BAERBZYER. KT —RIXFNMUEERZBRERTER , THERA
MRECHBRRYRRES 87 284, HBEZRIERTPWLE : 4I%5 3: 1 2AKKREF , 85 ¥
EEIB 100, MALE  AIFXH2: 1 ZFMEFIARe , BRAFREWEREEthTE K mMEIRE
WEFMRARHERRKEREK EBEMTHES.
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KN, AFRRIMLEELZERZ pH RABAERER

Table 9. The results of

combined products

pH and color measurements of

FREMRIEIREE 25 H7 (2006 )

black

tea and roasted hsien-ts’ao

i Ee i pH L a b oE
UE : AT =31 51720.07%  69.60£0.88°  13.15x0.72°  36.960.14°  50.27+1.26°
lE : AfTZ =2:1 5.13£0.08"  66.31£1.15°  16.66£0.86°  36.48+0.32°  47.23+0.92“
lE : ARTZE=1:1  5.024#0.07°°  61.66+0.74°  22.24+1.13"  3845x0.16"  54.54+1.00"
llE : ARTZ =1:2 4.91£0.10°  58.34x1.11*  27.00£0.69°  38.1240.12™  59.17+1.01°
il : A#TZ =1:3 4.88+0.08°  56.38+1.02° 28.41+1.06°  38.64%0.07"  58.38+1.04°
lE : BAI% =31 5.23+0.08" 76.29+0.89" 7.44+0.98° 33.16+0.18"  37.44+1.07°
lE - BAI% =21 5.17£0.07"  75.46+0.89"  8.61+0.93°  34.45:+0.21°  39.45+1.06
lE : BAIZ =11 5.07£0.06®  73.43£0.86™  10.53+0.72°°  36.30£0.22°  42.40+1.09"
lE : BAIF =12 4.93£0.13™  72.3520.81°"  12.33+0.90° 37.58+0.24°  45.39+0.93°
lE : BAIZ =13 4.89£0.10™  70.54£1.02®  13.19+1.15°  37.95£0.13%  46.34+0.92°

i ZEEZAERR,
The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level
according to Duncan’s multiple range tests.

KT, AXBARINLERERZ pH RKBAERER
Table 10. The results of

pH and color measurements of

hsien-ts’ao powder combined products

BETRXFR/EBERTREINHER 1% BEKE,

black tea powder and roasted

A hnEe i pH L a b AE
LER : AR =31 5.46+0.06™  80.41+1.05° 2.56+0.10°  27.67+1.01% 29.90+0.36°
BN  ALR® =21 5.42+0.10° 81.42+1.09" 2.9440.10°  29.45+1.12° 31.91+0.97°
LER AR =11 5.39+0.10° 81.62+0.89™  3.31+0.10°  32.71+1.16° 34.68+1.07°
B  AR® =12 5.30+0.10°  77.55+1.06° 4.90+0.13"  35.35+0.77" 38.60+0.92°
IIER : AKIZE® =13 5.21+0.12° 76.36+1.09% 5.94+0.16° 37.28+0.89" 41.29+1.20°
BN  BAIZR =3:1 5.34+0.06°  83.94+1.07% 2.34+0.11*  23.23+1.09° 25.31+0.82°
B  BAIZM =21 5.36+0.05°  84.25+0.92° 2.45+0.10%°  24.25+1.11% 25.68+0.74%
BN - BAIZRM =11  5.20+0.00°  82.28+0.81°* 265+0.12°  25.34+1.09%°  27.45+1.16%
ILEY  BARM =12 539+0.13°  81.66£0.96""  297+0.11°  26.31+0.80% 28.60+0.97"
UE¥ - BAIZRM =1:3 5.32+0.08°  81.20+0.80™ 4.00+0.13°  29.07+1.04° 31.65+1.01°
HOCSERECZAERAR  BETENFEMERERTREINHER 1% EEKE,

The results of triplicate. Values within the columns with the same alphabet are not significantly different at 1 % level
according to Duncan’s multiple range tests.
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Table 11. The results of sensory evaluation of black tea and roasted hsien-ts’ao combined products

131

i bn i &R R a5t

fluE - AfIZ =31 43 $2.3 43 #1.2 8.7 #¥3.1
fluE - AfIZ =21 37 #1.2 3.0 0.0 6.7 1.2
fluE - AfIZ =11 37 #1.2 3.0 0.0 6.7 1.2
fluE - ARIZE =12 3.0 0.0 3.0 0.0 6.0 +0.0
fluE - AfIZ =13 3.0 0.0 2.3 #1.2 5.3 #1.2
fllE - BAIZE =31 5.7 2.3 6.3 +1.2 12.0 3.5
L& . BAIZE=2:1 5.2 +2.0 5.7 1.2 10.7 +3.1
L& . BAIZE=1:1 3.7 %12 5.0 0.0 8.7 1.2
LE . BAIE =12 3.0 0.0 3.7 %12 6.7 £1.2
L& . BAIZE =13 3.0 0.0 3.7 %12 6.7 £1.2
IWER AR =311 5.0 0.0 5.0 0.0 10.0 +0.0
IWER AR =21 43 +1.2 43 £1.2 8.7 £2.3
IWER AR =11 3.7 2.3 3.7 2.3 7.3 +4.6
IWER : AR =12 3.0 +2.0 3.0 2.0 6.0 £4.0
IER : AR =13 3.0 +2.0 2.3 +1.2 5.3 #3.1
I ER - B AR =31 5.7 1.2 6.3 1.2 12.0 2.0
B - B AR =21 5.0 2.0 5.0 2.0 10.0 4.0
i ER - BAIRM =11 3.7 1.2 3.7 1.2 7.3 2.3
hER - BAIERM =12 3.7 1.2 3.7 1.2 7.3 2.3
i ER - BAIERM =13 3.0 0.0 2.3 %1.2 5.3 #1.2

B #

AHEARTHREXZES 2 BR-111-F-T1 R B ER-5.14-F T1 @BHAREE  SRE
B EARGHRREARET. EFREE SRRERFTFURERIALBFEXENRER E2WHE) , 51t

£ E

s

¥R 8: 71-82,

BE 3R

1. BuiBd. SRNE, sRiEH 18 FRMEBEEKHELBERVENDERE TR AEEEN

2. ESE G KRAEN. L. WE, SEEREERER (—) At BF4.pp.183-186.
ERBKE() : SEFRBEBE LY ZER EERERSR

3. BXk4&, BN, RUE 19910 BE

L £}

10: 65-75,

RR=

4, BXE, BB, RWME | 1991b , BERZRBKE() : BER KB YR 2F. AEBREMNTE
#R 10: 77-89,
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Developments of Tea and Hsien-Ts’ao Combination
Products

Hsiu-sui Lin  Mu-Lien Lin?

Summary

The best treatment, among the four different temperatures (80°C, 100°C, 110°C and 120°C) with five
separate time courses (2h, 4h, 6h, 8h, and 10h), for hsien-ts’ao products was 110°C for 4h. A temperature of
110°Cwith 2h to 6h roast periods would not cause negative effects to hsien-ts’ao flavor. By ascending the
hsien-ts’ao ratios, the green tea and roasted hsien-ts’ao combination products became more acidified, more
reddish, yellowish and with deeper liquor colors. The best-flavored combination product was at the ratio of
hsien-ts’ao to green tea of 3 to 1. The flavor at the ratio of the hsien-ts’ao to green tea of 2 to 1 also tasted
well. The flavors of Oolong tea and hsien-ts’ao combination products were dependent on the sources and
types of Oolong tea. However, their flavors were inferior to the others. With ascending roasted hsien-ts’ao
ratio, the soups of black tea and hsien-ts’ao combination products became less acidified, less reddish,
yellowish and lighter in color. The best-flavored combination product was the 3 to 1 ratio of roasted
hsien-ts’ao to black tea. The flavor of the ratio of the roasted hsien-ts’ao to black tea of 2 to 1 also tasted fine.
In summary, it was indicated the green tea and hsien-ts’ao combination might be a good idea. The black tea
and roasted hsien-ts’ao combination products tasted good and showed the best stability in liquor colors and
flavors. The flavors of Oolong tea and hsien-ts’ao combination products were inferior to the others.

Key words: Tea, Hsien-ts’ao, Roast, Color measurements, Sensory evaluation

1. Assistant Biochemist, Director, Tea Research and Extension Station, Taoyuan, Taiwan, ROC.
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EEREMRER 25: 135-144 ( 2006 )
Taiwan Tea Research Bulletin 25: 135-144 ( 2006 )

PEREEE-—WASRERE
%ﬁZE%E%&E%ﬁ&@
L&

HExE Z=F(-!

B =

AEBANAXERESOSEAME , REMMERE , & GC/MS THEE , L&/,
BREER-RASEERFRECOZESERNERMRG , MEEBEREENKEEES
£ Linalool oxide (furanoid type). Linalool & Benzaldehyde ; HX% Linalool oxide (pyranoid
type). Methyl Salicylate & 2-Phenylethanol , EA/NMEREBE-BRAFTL/LEREFTR , BRK
ReEZREBERMRN. 2R REARBBAE-ZRATEREEANRETEREFR
2,6-dimethyl-3,7-Octadiene-2,6-diol , BE/NMERERZHBREEZRTHE , LEABEESE—
HABIRA T o
MR ERUARG. REBNMERS. BAMEFECE AERER HER. RAEAR,

PREE, ZRES

|

Bl

AERERAGERENTE  EAARKKRESR BRI RBRED  EARERENS
B, HEEmFEERNMNERERRBHNRFMERN S ERRKNEK (B, 1998 )

HESEFRNERMSEREABAREE Kawakami FA(19%) , 7B REESLHH
2,6-dimethyl-3,7-octadien-2,6-diol, 2-phenylethanol, benzyl alcohol, linalool oxides I, I1, 111 1 hexanoic

acid 10, MEPEAPESZEBEA(00LBEERST, #MBERT (FARASER ) MR
AR /M ZE 8 ( Empoasca vitis ) REZ B S BERY , 3 Linalool EH MBS RIF MR /MR IEEE
RECRERYTHNEEAREERFERYHPNEE , M Geraniol EEE=ZREHBLT K, HHEE
Z (2005 ) EBARZNMEREBERERZIRENREMERNE , BRIINCENREMRENAE ,
HEZmuER MR A : Benzaldehyde, Benzyl alcohol, Linalool oxide 1 (furanoid type), Linalool
oxide 2 (furanoid type). Linalool, 3,7-dimethyl-1,5,7-octatrien-3-ol, 2-Phenylethanol, Linalool oxide 3
(pyranoid type). Linalool oxide 4 (pyranoid type). Methyl salicylate, 2,6-dimethyl-3,7- octadien-2,6-diol ,
ERMEAEIEREIFEEYE , HP XS Linalool fTEMERAE , EABROZERERCEE

1L TEREREEXRZEEXREARSE LSS BEMRE. BEMRE. 88 aitkk.
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RARKNER,

FEBFEERGHEEAE —LERMRE  EBIRBERIZRIREEHHE. EREE
FREN, TNEROEI VYN  SRTEAEENESERNETEEEN B ERMRE W
# R % ( Ectropis obliqua ) B ERHFHE F LK 5-6 IRMEE{L S , XUF 8 ( Toxoptera aurantii ) BF
REBRSERERBESE (FFE A, 1998 ; Han & Chen, 2002 ; BRE A , 2003 ), LLERATRRERLER
EEERXENERM  EETANREERMR S

ERERERXMNASEIEEAME , B2 FXERS ( Scirtothrips dorsalis ) & =& 5F
( Dendrothrips minowai ), ME A BEEBEERERFENTERT TR, EREEFLELERTR
HO=HAESEEFSALZERN  RELEMEREBRERREARSE LS BRE ( AILEATE
%5 ) (% , 2004ab )

BREMFALIRR CBASEHAEREFHANRZRXSFERERK , B\ REESEREND
EREFXEARREKRBEEBATE , FERAL , A RLBERXERETSOLEERB=6RAFRE
RER ABRBRFZEZMBBEER I REESERENAZERERZER  HARRE—SIFR
MEREERAMBRECHERESERRERBEZ2E,

MR T

—. AERMR
mE : EUBHE.
FENSRERE
(—)ZWASREL RE 3 F6 A7 BRREARRSENLSG ( ALBARES ) REKH=K
&I 55 ( Dendrothrips minowai ) B E 2 X&,
(=) MEEEFER: RKE93F 6 A 15 AR A IEBRIEMBAANRKEH M EEBRBECERE,

=, FESHEAR
MARE 93 SREUBEIUDBREILEARRSILD BN A L BTSN EEREERBE
ABE  HAX IS BNEFEEREEFXBENER , A1LBTMBNEIEE RN A E B R KN
AR  EERHBNAXNTRE , EEASER , SEBEANARNNOT
(— ) MEEENERE  ARBA=RRYTA215cm X 15 cm WEEEMAFESIRE | ISEHASE
R RB—BRER(ESQWI158 , £EHN30 8 ) lNE% , USRI BEMSEETH 8%
EH (M &Ry & "E/As X1 ) o
(=) ERABWERL  EEIREEMBERRFRES HF , AAEIBERESSHRTEEH
BENBRESO , SFT8ETERER (L%RT )

ENES TS

AFTRESRREAS | CREGRUAROREERARE , HENT K- ARBA-T
AEARRN (NWABATRS  SWAARSERAN  SATASBMBORNE | SRR
BIEEANE ) ~HE-BEEE (NBRGEDEE ) - F- 8- B A,

. R R EEER
REEmEREZLL 40 mesh 1BEF , FFER 0.1 AR HREA 10 ml FEHRA , HA 50 ppm B 2 B
( Ethyl Decanoate ) 2.5ul fEAREY , ZHEERMEREL 55 Cn& 20 8% , 2L 65uym CW/DVB
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& #B S ZEEUR & ( solid phase microextraction, SPME ) ( Supelco, Bellefonte, PA, USA ) IR EE R+
B4 12 5388 , I LA Varian CP-3800 SRARE T & & Saturn 2200 EFEEETER M D,

., ERMRD DN

{8 A B2 Varian CP-3800 548 /& 47 1% # 22 Saturn 2000 series R T8 EE 21L& %L GC Z Oven
HBA 40 °C , ¥LBHEREE 5 min. , MHEBLL 2 °C/min. 2 FHBIERFAZFHIE 220 °C ; SE5IRERAE 2
BEIRES 250°C ; EEAEM WCOT fused silica CP-Silg CB Low Bleed , ERHREAH 30m , B1E 0.25
mm , lRE 0.25um ; Carrier gas A& R , initial 7 7tb A 0,5 F#EE SRS 1:100, FRZE 1.0 mli/min..
BREcBTaESR 0ev , BETRBES 250 °C,

DRMEBMEREEHE —ROETHN , IEEREBRIFZEEYR NIST EREREEERZ MR
DREE METEERMRAZEESEUTIHARXRT

EXTEERUAMZHEEEE - SERMNAZREER/ASEERZKIEEE,

AHARZERBIBHA=EEMBZFIGE , MEFTHEA SPSS EH BB ( Statistical Package for
Social Science ) RIFKHET Do

& R EEET

—. BERFEREEENE

SEZRHEREEE (R, 2004ab ; 7, 2004 ) EHERRTRERBERZIRENRFTER ,
TEEZMEREIEBEARZIEXFTERAETE, LEMEREREZRTE (B— ), BB
RERARNZE HEBEE K REEMA)  ERELEE  XFREZME  BRENP LRSS
Be (B ), REZHASRERNAE  HEBARMEE , EERRA , REXRERA BIFIET
FOAGFEBECEHEAREARED, FRELEEHN, EFRETHEAKBR E 2R HB(
—4 ), MEXFEREREERETENER.

\\f‘
..

kAt

BROM: 26N TH

| LT SR B R B

B—. RIZEERE (LE ) AR=HAERE (FE8 ) 2ELREREFLRE
Fig. 1. Comparison of the tea buds sucked by smaller green leafhoppers (left) and black tea thrips
(right)
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RESLAFRAERS , BARRAOR  NERUOFFEAEDERER , FRAEERREHE N
RWED , T BEREATEABA , MTREIMA ORI 2AE , HESCARELER K&,
ZERHBMECHY EXFEZEMEREE , RPRBKSTRELA  BEDEETE( S, 1942),
BER , XTBHET AR  ERE8  RERE.

AEEAREEES , EAMRAOR , MERUKRESRIFENRE , B2 U SERIERH

REANEREE , SEBREMRER REFRAMAR , YRZEREA , EXERERRER  ARE
DBHERRHENAR , EERFRERTRMBHETY KEAWEKETERERMBSHELY
RE—X , FISAENRREEHRAEGEHN , EEXXE® (X, 2002 )

=, REURS LD BER A LRI HBE A B EHE -

SEZRE B EREUARSNLPSHNRBEREER (X—),6 A8 BNERERNETR , MEE
BA 153ER(306E/8 ), SHRABTIIRELRE 4% ;5 A 24 BHWERERER , MrEEA
20K (4718/8) , ZHESFHEREES 40% ;6 A 23 BNE SRR , NMxEEA 46.3
ER (926E/8) , ZHAISFHERERA 44%, ALBERTHAREUES LS BARKEER
EN(6A7H), A=HASLFE (RE B F ) RETERENKY , MIMMEEENRYRIRE
CHEASHARTFRBE MERLERYBRFT , AMEBMREENEKEBERERKEK (E 5 A
24 A% 6 A 23 BLEE: )

BERE 93 FARAILBRIIMBNEIEREER (XK= ), €6 A 17 BNERNERETR , MxEE
AU3ERR(2618/8) , ZWAIBSFHBRERA 0% ;6 A4 BNEMNERETR , MrEEA 43
ERR(92&/R) , ZHASFHRELRE 0% ;7 A5 BENERNEHETR , MEEES 0£/5R (0
€/8) , ZHABFHOIRERA 0%, HEERTAESILEITIMBARKXERER (6 A18H),
MEEENGBREELA R Y (E58 24 k6 B 23 ALkE ), BEHHRATRE , HEEA
ERERERNRE,

= RMERER-BRASRENREREZNFERMER A LR

A GCIMS ST BUNMEEER = RASJRERFRIECHENERMERD  BERED 12 @4
HEBESNERMNY , FUXR= AP NEREREECHYSEA=RASREAMMBHKS

£ Linalool oxide 1 (furanoid type). Linalool oxide 2 (furanoid type) . Linalool & Benzaldehyde ZPQ7&E
Ro ; # 15 fZHK 2B Linalool oxide 3 (pyranoid type)’ Methyl Salicylate ; £ 1.3 ZH K2 5
2-Phenylethanol % Linalool oxide 4 (pyranoid type) ; {E M #H7E 3,7-dimethyl-1,5,7-octatrien-3-ol
2,6-dimethyl-3,7-Octadien-2,6-diol, Geraniol &% Benzyl alcohol MR 5 ZEF Ko

HAEBERTESRIMEREEZEERANERMR A Linalool & H furanoid type WELY &
¥, WEEETBEW RS (2005 ) #EH Linalool R EELYEE MiEERELEXNERRK DM
&L , {8 & 2 6-dimethyl-3,7-Octadien-2,6-diol & 3,7-dimethyl-1,5,7-octatrien-3-ol FEARREBHNMERE
HAEZETRK, #HE A (2002 ) 35 2,6-dimethyl-3,7-Octadien-2,6-diol R AR FEIB/MREERE
# A BREEENEVMERERRERNLEY , EXEREASESEHREELERGEL  BHE
ER/GREBHASEEZRE ERASREHAGCEHBERRNINTRERE - ——RAARE=ZRAS
fBEEEA 6 BET , HRXBAFEAAENASRER , ARBREERAENER (Kk— ), LDH
MEBS NMEEEHRR  RALMERTHEERRZPRHLER  MEAEKBLENEEENREEN
HEDHEOERERNERMRY , ——RARKA D UIFHIEHNMREEREMER KB, LEE
ERBE-SHHER (WREEARSE ) e ERERN B,
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Han # Chen ( 2002 ) tbE&FIASHRIZFE (MBS ) BEAZ ¥ & ( Toxoptera aurantii ) B ERF®
WERMYE K BBERXTB/ELXFSLEMR Benzaldehyde & |, AHBEBEEINNEEER =ZHE
EREXFRRREE , hE 4 Benzaldehyde , B/MEEEENEREBRS  EEEEER,

ARBENMFEEREHEELEEBESH Methyl salicylate E—EHEYAEEES , MAEY LRI
RELNBATE, R ENMER, ENME T EMEERAERMEZFER FH ML EFHK( Hanetal,, 2005 )
Han Z A ( 2005 ) W52iE &R EBAR/MREE ( Empoasca vitis ) BEMNRFEEHRE KE Methyl
salicylate , BEER5|IRENRBMMEK, B, FEE, BERIRSHIRER,

TRBEREXFENETRANERMKE  LEETERENLECRTE , MERYWEMEHN
BETE, MEFEARBEN AR MY EBER )FE, EXERBRFREENLBERETEEERE,
BHEAEZEEEL TARELERFASELHREMNERY  MELERERYMXERSIZEA
MABERER , IR —BRERBME (5% , 1998 ; BRAMETF , 2000 ; BRE , 2003 )

m W

HESERASERENRE  ERBIMHEERRBHIRFAMERN S EERHRN AR KR
EE AEBFATSOREAME KRNMEEER-RASEEZRT MEZIENEEHBEER,

A GC/IMS DM B/NMERERZHRAFCERFREZRAENERERS, E 12 BHHEE
BENERERST , MEBREEACHBEER=-HASFTLEAMBENWASIE Linalool oxide
1(furanoid type), Linalool oxide 2(furanoid type) . Linalool &% Benzaldehyde SR 2 ; 49 1.5 %89
% & Linalool oxide 3(pyranoid type) & Methyl Salicylate ; £ 1.3 £ #9 5 % & 2-Phenylethanol & Linalool
oxide 4(pyranoid type) ; ELRI#EAY 3,7-dimethyl-1,5,7-octatrien-3-ol, 2,6-dimethyl-3,7-Octadien-2,6-diol.
Geranio & Benzyl alcohol EMER 7 2B EEIE, AR 2,6-dimethyl-3,7-Octadien-2,6-diol 2EHRE
RIVBREBRERERELENE—MEY , NESE—SHBBER.

T
BHALEIASEEERFREIMERBRELELBERE,
8E Rk
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Comparing the Volatile Compounds of Formosa Oolong
Tea Sucked by Smaller Green Leafhoppers and Black
Tea Thrips

Chih-Yi Hu Chih-Jen Lee!

Summary

Using Camellia sinensis cv. Chin-Shin-Oolong as plant material to compare the volatile compounds of
Formosa Oolong Tea made of tea leaves with feeding damage by smaller green leafhoppers and black tea
thrips, by the SPME extraction and GC/MS analysis, we found that the treatment of smaller green
leafhoppers contained more linalool oxide (furanoid type), linalool, and benzaldehyde, and to a lesser extent
linalool oxide (pyranoid type), methyl salicylate, and 2-phenylethanol. Those are the different volatile
compounds found between smaller green leafhoppers and black tea thrips treatments. We also found the
treatment of black tea thrips contained 2,6-dimethyl-3,7-Octadien-2,6-diol which was almost the same
amount as in the treatment of smaller green leafhoppers. Further experiments should be applied for
confirmation.

Key words: Volatile compounds, GC/MS, SPME, Formosa Oolong tea, Smaller green leafhopper
(Jacobiasca formosana), Black tea thrip (Dendrothrips minowai)

1. Assistant Agronomist & Assistant Agronomist, Wunshan Branch, Tea Research and Extension Station,
Taipei, Taiwan, R.O.C.
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R—., RE RBERXARSENLUD S NMEEER " WAFSENRER
Table 1. Monitoring of tea leafhoppers and thrips in Wunshan Branch, TRES in 2004

WERHx HEXEx PMMEREE(£6R)° PEREEER) ZWRIS(%)°
Date Days Leafhoppers per Paper  Leafhoppers per Month Thrips (%)
1A 15H 31 6.3 6.1 2%
2R 12H 28 5.3 5.7 2%
3A15H 32 1.3 1.2 0%
4H20H 36 5.7 4.8 0%
5H10H 20 3.3 5.0 56%
5H24H 14 22.0 47.1 40%
6 A8H 15 15.3 30.6 94%
6 H23H 15 46.3 92.6 44%
7H8H 15 15.7 314 0%
7TH22H 14 23.7 50.8 0%
8HA5H 14 16.3 34.9 0%
8H23H 18 0.7 1.2 1%
9H9AH 17 2.0 3.5 4%
9H24H 15 3.0 6.0 2%
10H6H 12 3.0 7.5 0%
10 A 21 H 15 0.7 14 1%
11 A 29 H 39 7.7 5.9 0%
12 A 27 H 28 6.3 6.8 0%
Fl:ox Tgﬁa?ﬁg EREVRODEEHBEREEREURERENAY  "THEXRE. B —XERPTERN
PS8

2 PEREBHEAZAFASRRTAR215cm X 15 cmWEERETSIRSA , KEBRBERER , 8B
BEBE (EFN158 , £FN30 0 ) BER , UENEMEEETH A VNERE (£5k ). B
ESRECHENTFIRBH ; "MNEEEE/A) « BESRECHENTORBBBRUREREBER
30X, iBEINEBARBEEH,

OZMAISHEREAEENREERBECRFMESS H  LAEARFREEEARREND , FIBA TSR

: BB 1t B BRER U 1t B AR R

I:E'I-ILI

I:E'I-ILI
SN
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Table 2. Monitoring of tea leafhoppers and thrips in Pinglin, Taipei County in 2004
WEAE  REAE  EREE(E6R) IMEFEB(E/R) = HAIS %)
Date Days Leafhoppers per Paper  Leafhoppers per Month Thrips (%)
1R 14H 27 7.0 7.8 0%
2H13H 30 6.0 6.0 0%
3A12H 28 2.7 2.9 0%
4A422H 41 7.0 5.1 0%
5A7H 15 0.0 0.0 0%
5H21H 14 0.7 15 0%
6 4AH 14 4.3 9.2 0%
6 H17H 13 11.3 26.1 0%
7HA5AH 18 0.0 0.0 0%
7H19H 14 4.3 9.2 0%
8HA5H 17 3.3 5.8 0%
8H19H 14 1.7 3.6 0%
9H9AH 21 1.0 14 0%
9H23H 14 1.7 3.6 0%
10A7H 14 46.0 98.6 0%
10 A 21 H 14 1.0 2.1 0%
11 A26H 36 2.3 19 0%
12 H 24 H 28 33 35 0%
=21 EAFXER—HE,
A2 BRI MR RITABAMNRARE | FRF AR B ILRRIMRBREN,
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RZ, RIBEEBER-BAFCERFREZRRNER RO LERE
Table 3. The comparison of the aroma components of made tea made of the tea leaves sucked by
smaller green leafhoppers and thrips

Rig  FHE NMEEEE ZWAIS FEE /
IBfF B ERMRD A= | feEi RI54
Peak R.T. Aroma Content Smaller Green Black Tea Leafhoppers to
Seq. (min) Leafhoppers Thrips Thrips
1 16.0  Benzaldehyde 0.950 * 0.469 % 2.0
0.166 0.088
2 21.5  Benzyl alcohol 5.847 + 6.159 + 0.9
0.526 0.860
3 23.8  Linalool oxide 1 (furanoid type) 1.009 + 0.285 + 35
0.135 0.046
4 25.0  Linalool oxide 2 (furanoid type) 0.997 + 0.398 % 25
0.115 0.061
5 26.1  Linalool 1.251 + 0.597 + 2.1
0.387 0.202
6 26.3  3,7-dimethyl-1,5,7-octatrien-3-ol 2.316 + 1.865 * 1.1
0.114 0.057
7 27.0  2-Phenylethanol 2.136 + 1.865 + 13
0.114 0.057
8 31.1  Linalool oxide 3 (pyranoid type) 1.364 + 0.900 + 15
0.186 0.172
9 31.5  Linalool oxide 4 (pyranoid type) 1.260 * 0.999 + 13
0.170 0.215
10 32,5  Methyl salicylate 2,964 + 2.000 + 15
0.281 0.215
1 32.7  2,6-dimethyl-3,7- 1.436 + 1.487 + 1.0
octadien-2,6-diol 0.185 0.078
12 36.8  Geraniol 2.032 + 1.983 + 1.0
0.095 0.216

i REBMSERTABRONREARY (RERZE ) NEAHSE,
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] AR RS E IO SE (ZE8I5E - 1986 5 2555 > 1991) : {HEHH A= SFEZ i H 8 )5
EANEEERCIE -2 E RS A5 DU EIR BRI e - HAERRER L
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MR T A

- Bk

FA7N B CEREIRF R AT R - PRUSCE N EEIRET T I KR IR 3R AT BU TSI REAR [FIRE

REPIEHZ SRR > At IR -

~

—_

1 RE I E-THE~ 5% (H-0,1-0)

N

2. %> HeE A E B~ e~ (H-Su, I-Su)

3. KEH > HNZEH—>— TR R ZE A E - B~ e~ (H-1,1-1)
4. 555~ DA R R ZE - S - B> a2 (H-2,1-2)
5 KE—~> HONZEH—> =X R ZE A - E > E e~k (H-3,1-3)
6. FFE— HZE A TR A > W E > E e~k (H-4,1-4)
7. %E > BT - AR R A 0 E - B~ e —>52kE (H-5,15)

A NIRRT T WAL 53 A A H-0, H-Su, H-1, H-2, H-3, H-4, H-5 AR @R -
ELp NIRRT TR A3 B 1-0, 1-Su, 1-1, 1-2, 1-3, 1-4, 1-5 ARl R -
HEAFSIE Y DR GRERETEGR o> BEE b BHHEEER - ItHFR - BEHSMEE

HITESR -
1. BE4%2% (Chl) KJESHZEE R (Car) HYHIE
fR#EYang et al. (1998)AT 17~ Al THIE » ZSEELEER DURBEE 24 H » Al DA EREE

AR 12 HEL T /2 TREZIGE « BT 0.01 gfiimétily - LA 80% P HHA<H (1% » £ 4,500 rpmi s 5
JyeE - HUEJE » DAHitachi U-2000 St (spectrophotometer ) SHITE Agsae ~ Asass S A 405
Wl - =435 EChl a ~ Chl bR Carffy5&I U - LLPorra et al. (1989)iy/ A=A & Chl a#iChl b
Hy&& 5 LAHolm (1954) WyJAstHCariy & & -
2. fEF &R BN 2 HE
16752 (anthocyanin) 2 & LIMancinelli et al. (1975) /775 HIE » BL 1% HCIAY FREL 2R 2
HAEAE R 1ZAEAS30 FABS7 FYIRUTE » 15T H & & - S ==l Z( flavonoid )iy & &R #5Geisman
(1955) HyJ774 » LUBHEZHUHSEERZ A 175 1% HCHZ M E Asao VIR ULE ©
3. DB EEYIRIE
L bEYIa &L Taga et al. (1984) 7774 H1E » £E4Efgallic acid k4 & H B ZH) 573 71l
LA 0.3% HCIEE LA Yethanol/water (60:40 » VIV)/RIRIBIE RS — R » ZHL 100 4Ll A 2 mL 2%
Na,CO; ' JEE4A » IE 2 478E7% > 1A 50% Folin-Ciocalteau reagent 2 mL » JE&15 5%
Z0m NICE 30 738 - % 750 nm HIE ML - Hgallic acidiyigit: thap st AR mdE By b &

Vras -

=~ BT A FESR RN 0 2SRRI B e LR - B B RERHE 2 70k - EERBRITR R E B AE

e AT o FEECEEE 3 /A58 0 JILA 100°C 37K 150ml it - BFE 5 /r$#is g im a5 -
TR ~ B0F ~ K~ BIRLERZEVT - S R R R BIS E AR RAGTEE B AR 3 #af
HFH e

- DETYN
e S

AERHERESE D2 RRERORS R ZE
K%ﬁ%ﬁ EFI ﬂ‘%%EZ/J\‘Z‘%ﬁ%Uﬂiﬁﬂi?}i”ﬂﬁﬁ’\]%%)ﬁﬂﬁﬁ 7 {K E%ﬂ%ﬁﬁ%%z o _%l%%g% .
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TEBRBEZ N - $5REUN - EEESZRTTH » WoRMEZ B IBIEA LT A SRS ML
ARITIGH R HELGE R S BLEA WA Ry (Bl— A~ [Bl— B) - fESHZEE R 7w (B A -
ZB)EHFZ (E=A-[E=B)- =M (EU A - EU B) Al FHEEwiTR - BaE
EAE P R R B I & SN IIRVEES - CH 2 & 8 RIS DI A% - 2B (&
A~ [E A B) 1y&EEHIEEERGIAEIVE TN » BRI &S 2 SRR IRy b

EGRVUESHZEE R WE S RIEAEER  HSIDEEEHEIRIE - 427 REKEEGR
aflEa bRV EELRZD - L5 ERZER 0.6%/Cf » BB E R hatihE - TRMER GRS
BB ERNUGE - (FEREEEEL N 28O - AT - BEEOZEREAEESEE
MEZEEZ S 2RI (=) IEFERH T A= RRERYNEEA CEZ B BN - s
BRCEREHVERS (FR—) - MBEAREE R R IEREEE P2 BB 2 BV E R 2 B8 bR Ry R a8
E&lE (lonone, Ci3H»0) ~ — &AW ( Dihydroactinidiolide, C11H160, ) K FSU2¥%HE ( Theaspirone,
C1oH20) FHEFR TS EYE » BRI E AR (2 1984) - {EFERTERETNEEL LY
HHY 0.01%/c 5 » IER O ESENZ 05-1% (£ - 1984) - HEAGOEHARE - a4 - fC
HENEEEE O ZSREARNEUEIZMEIN - {675 21 BRSO Z S EEARIMEBH R e 8
4L81E - YRS SE IR R TR AEZREEGZELY 12-24%0 55 E - lEEREEEE
HIBE A - LR A E R -

= AERAREZ B2 SRRV E REfma TSR

EREmmaTIVEER (R—) BUR - RV NGEEIRITICAYASE - (RIBAZSRERAVEE - SRS
IEJRFE AT U BGERIR » (EIRAEER - AJRIZRIRE N RS ERMIPR NI ERBAZS
FEZR > RAEER TR Ml NREE IR T ISR PTGV - RIS VAL BAZREE - METZER
Fo/ N EESET T IR RV IR R > 652 H 2 SHESR SR H At F/ Nk SR T MO B B ok
IREERLLR - HEREHERN FHE - AR DU RER - FEABERT - REEAB s & e H
# > SREAZEAVIEIN > ek R REREBAEE - M/KERTE R E - S iE T
RIEERAGALE - BERERNSORSENELEEMETS -

HFE TR ZRFER ZBUE » RN BB R - A REAII IR - B
HYIE B PR BB RE AL -
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F—  FEEEOZERERERZ WE ERERTENIE
Table 1. The sensory evaluation of Bai-hau Oolong teas made by different manufacturing
processes
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Fig. 1A. The changes of chlorophyll a (chl a) and chlorophyll b (chl b) content during tea
manufacturing of Bai-hau Oolong without leaf hoopers infecting
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Fig. 1B. The changes of chlorophyll a (chl a) and chlorophyll b (chl b) content during tea
manufacturing of Bai-hau Oolong that infected by leaf hoopers
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Fig. 2A. The changes of cartenoid content and Car/Chl ratio during tea manufacturing of Bai-hau
Oolong without leaf hoopers infecting
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Fig. 2B. The changes of cartenoid content and Car/Chl ratio during tea manufacturing of Bai-hau
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Fig. 3A. The changes of anthocyanin content during tea manufacturing of Bai-hau Oolong without
leaf hoopers infecting
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Fig. 3B. The changes of anthocyanin content during tea manufacturing of Bai-hau Oolong that
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Fig. 4A. The changes of flavonoid content during tea manufacturing of Bai-hau Oolong without leaf
hoopers infecting
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Fig. 5A. The changes of polyphenol content during tea manufacturing of Bai-hau Oolong without
leaf hoopers infecting
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Study on the Relation Among Pigments and
Manufacturing Process of Bai-hau Oolong Tea

Chun-Liang Chen' Kuo-Renn Chen®  Zhi-Wei Yang®> Ming-Huang Hsu®
Wen-Dar Huang® Chi-Ming Yang**

Summary

The object of this research is to understand the withering and shaking effect on tea fermentation,
appearance of tea, and the change of the pigments and liquor color, to help us to judge the flavor quality and
grade the tea.

Experimental results showed that the teas that are not infected by green leaf hoppers that contain more
chlorophyll than teas that are infected. The chlorophyll content did not change significantly during the
manufacture process. The carotenoid content, anthocyanin content, and flavonoid content increase during the
manufacturing process while the polyphenol content decreases during the manufacturing process.

Key words: Tea, Chin-Shin Dapang, Sensory Tasting, Bai-hau Oolong tea, Pigments

1. Assistant Agronomist, Senior Agronomist, Tea Research and Extension Station, Taoyuon, Taiwan, R.O.C.
2. Research Center for Biodiversity, Academia Sinica, Nankang, Taipei, Taiwan, R.O.C.
3. Department of Agronomy, National Taiwan University, Taipei, Taiwan, R.O.C.

* Corresponding author
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Development and Improvement on the Miniature
Rolling Machine of Black Tea

Jin-Chih Lin  Chui-Feng Chiu  Cheng-Chung Huang
Ching-Hua Chien  Ru-Hong Lin*

Summary

The objectives of this study were to develop a small rolling machine for black tea, and to improve it by
the results of a performance test. Development of this machine was expected to help the tea farmers to
produce high quality striped Kong-Fu black tea, reduce the manufacturing costs, and increase their earnings.
Results of this study showed that:

1. Two medium and small rolling machines of black tea had been designed, with a rolling volume of 5-10 kg
and 30-50kg respectively. The new design patent (No. 266708) was permitted.

2.Some improvements were done in this research such as enlarging the rolling can, elongating the
connecting cantilever, changing the material of rolling plan to thinner copper strips or stainless steel,
lowering the height of rolling can and setting security control switches. Through these improvements the
machine structure can be strengthened effectively, and the tea leaves are turned, rolled and pressed more
easily. Produced black tea had a neat strip shape, golden red and freshly bright color infusion, fresh floral
aroma; and the flavor was mellow and fresh.

3. Compared to the new design rolling machine and the traditional rolling methods, the chemical analysis
results of caffeine, total free amino acids and polyphenols of the new design of rolling machine are
significantly higher than the traditional rolling methods, however, the difference in soluble contents are
not significant.

Key words: Black tea, Tea rolling machine

1. Head of Tea Processing Section, Director, Head of Tea Agronomy Section, Assistant, Assistant, Yuchih
Branch, Tea Research and Extension Station, Nantou, Taiwan, R.O.C.
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K—. MEFRIRRERRGHEEMNAFTIEH e RE LB

Table 1. Quality comparison with two new rolling machines of black tea and traditional rolling

machine
BB SLE(20%) K £(20%) ER(25%) R (25%)  EJK(10%)
A-5kg 15 15 21 20 8
A-8kg 14 14 19 18 7
B-5kg 15 15 20 19 7
B-8kg 14 14 19 18 7
¥R 16 15 18 22 8

MEHER DT

ASkg HREIABRRHR ALEgEASE, B 1 HE#HE AL
A-8kg IREGEBETFALE WALEATE, ED ERHEM WER e AN=:]
B-5kg HEGEL BT ALEgEAE, ED WEE HEMR WAL
B-8kg HREIEMELLE WALEATE, ED ERHEM HEEEK e AN=:]
HER HKREEEREREAR RGBSR, BZ BHRN B AL

A AFEFE, BMEZE HR . SHXFEHR

RZ, MEHBAIRREHEERENNRERZCBERD 2B
Table 2. Comparison of the chemical components of black tea that rolled by two new rolling
machines of black tea and traditional rolling machine

BRI I &k X % AR ER mg/g % LB ¥ molg AIA D%
AR 5kg 5.3a 1.68 ab 192.7 ab 34.5a
TR 8kg 5.3a 1.79a 184.8¢c 34.6a
M#E88 5 kg 5.4a 1.58b 191.0b 33.3a
M4 8kg 5.4a 1.78 a 191.4b 34.0a

BEMR(CK) 5.5a 1.80 a 193.5a 33.7a
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Table 3. Comparison of black tea quality that treated with new rolling machine, CCC rolling
machine (24 inch) and traditional rolling machine

BRI 7K £8,(20%) ER(25%) 4K (25%)
A% 8 MRISH 14 21 20
BxR 8 aMK 15 22 21
AR 185 (FTH) 14 22 20
AXR 185 (&M) 15 21 21
A 18 5% 24 0} 14 21 21
B2 18 8 SMER 15 21 20
R mEHER D

AR 8 MIRISH AREBE EHRE HE#HE
AX 8 BMR AL 85 ¢ BRRAREE EREE
A% 18 5 ( #H ) AREBE EERRYE BEHE
AXR 185 (&) AR LB BE BEEE
B 18 5% 24 0 AREBE S I BEHEME
AX 185 SMHER et B R HEz

RN, MBEARFRREEREMXRERIFREER AR/ RRELBRD 2ZE
Table 4. Effect of rolling with new black tea rolling machine and traditional rolling machine on
chemical component of TTES No. 8

B sk R % BEBERER mg/lg ZTEE molg B D%
B 8 B RIS 6.16a 2.42a 171.2a 32.8a
BX 8 SMN 6.17a 2.54a 175.0a 33.5a

REA, MBEARFSMEER 24 If CCC MEMARBBREREHER T/ \RRELBRT 2
-2
Table 5. Effect of rolling with new black tea rolling machine, CCC rolling machine (24 inch) and
traditional rolling machine on chemical components of TTES No. 18

B3 o gk &% EEESERER mglg S BE mglg AA D%
BF 185 ( #FE) 4.55a 1.51a 215.1b 34.7a
AF 185 (&) 4.41b 1.47a 208.2d 33.9a
B 18 5% 24 I 4.53a 1.54a 223.1a 34.5a

A% 18 5 ¥R 4.03c 1.09b 212.4c 33.9a
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Fig. 1. The three-dimensional picture of the miniature rolling machine of black tea
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Fig. 3. The operation of the miniature rolling machine of black tea
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Investigate the Knowledge of Pesticide Application for
Tea Farmers in Taiwan

Zheng-Wei Lin'  Chia-Chang Wu*>*  Chin-Jin Hou’

Summary

This research focused on the knowledge of pesticide applications for tea farmers in Taiwan. Using the
statistical package of SPSS analyzed questionnaires, the results indicated that the tea farmer’s age is mostly
situated between 31~60, and most have an education level somewhere between elementary school to senior
high school. The sequencing of farmers selecting the correct answer in questionnaires in accession number
of pesticides, preparation of pesticides, and classification of pesticides, the ratio were 71%, 57.8%, and 32%,
respectively. The level of understanding of pesticides by tea farmers was related to their age and educational
degree. The tea farmer’s age and the education level were negatively correlated; either in the experiences of
field management and tea-making technology there was no obvious correlation. They were positively
correlated with tea pesticide residue analyzed reports and tea selling process. There 81% of farmers that sell
teas without hesitation, and 8% think that there are no influences. The most popular organization the farmers
take part in was an agriculture production and marketing group. In order to reach the guidance purposes
effectively, the extension education of pesticide application just could proceed the guidance through this
organization.

Key words: Pesticide residue analysis, Agriculture production and marketing group, Tea

1. Master student, Graduate Institute of Agriculture, National Chiayi University, Chiayi, R.O.C.
*2. Assistant Agronomist, Tungding Branch of TRES, Nantou, Lukou, R.O.C. (Corresponding Author)
3. Associate Professor, Graduate Institute of Agriculture, National Chiayi University, Chiayi, R.O.C.
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Fig. 1. Joined different agricultural organizations by farmers
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Fig. 3. The recognition extent of the accession number of pesticide for tea farmers
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Fig. 4. The recognition extent of the pesticides toxicity for tea farmers
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Table 1. The numbers of samples whom participate this questionnaire survey in various tea

districts
& & 5] SECHEE(%)  BIREE(%) BRI EE(%)
L& Ff AR 15(3%) 11(2.4%) 10(2.2%)
L4 20(4%) 19(4%) 17(3.8%)
=24 20(4%) 17(3.6%) 15(3.4%)
& FISE4R 10(2%) 9(1.9%) 9(2%)
Eapiai] 25(5%) 23(4.9 %) 22(4.9%)
EALE 130(26%) 127(27.2%) 123(27.6%)
g 30(6%) 26(5.6%) 23(5.2%)
5] LI 110(22%) 105(22.5%) 100(22.5%)
W45 85(17%) 81(17.3%) 78(17.5%)
ZE PSR 35(7%) 34(7.3%) 34(7.6%)
o] R L4 20(4%) 15(3.2%) 14(3.1%)
= 500(100%) 467(100%) 445(100%)
R BEREBEM AR EIP

Table 2. The ratio of the knowledge of pesticide application for tea farmers

T H e L IL e R
A ELf31] A BRI
|- = 244 55% 201 45%
BECHICETE 257 58% 188 42%
LI 156 35% 289 65%

R FREHEREREEERBERSRERET

Table 3. The frequency by customers consulted the tea pesticide residues analyzed results an

presented by tea farmers

HH EN e W
BEAR ELfl EFIN ELf BEAR ELfl

% PR SR 5 29 6.3% 197 434% 229 50.3%

BERE TS 87 19.1% 194 42.7% 174 38.2%
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R~ RRAVESERES AU - A IR AR YRR Z B (&

Table 4. Relationship between the farmers' educatlonal level with pesticides label, toxicity and preparation
EH HAEER = P = =l

BEREITHE z_};%iaug BRIHE MR BUETRE  BUBHES
BE O AR EEP Tkzli%l ECD ffﬂ&%’l EEB T*ZIK%Z ECD HZIK%’X ELB ’F*ZIK%Z ECD Tﬂli%l ELB

fit 17 3.8% 35% 65% 54% 46% 59% 41%
EIlN 103 23.1% 47 46% 56 54% 97 68% 46 32% 48 47% 55 43%
B 127 285% 66 52% 61  48% 117 68% 56 32% 64 50% 63  50%
= 156 351% 95 61% 61 39% 244 77% 73 23% 108 69% 48  31%
HRt 29 65% 21 2% 8 28% 57 719% 15 21% 22 76% 7 24%
REE 11 25% 7 64% 4 36% 18 75% 6 25% 4 36% 7 64%
BHIEET 2 04% 2 100% 0 0% 3 100% 0 0% 1 50% 1 50%
AR 445 100.0% 244  55% 201  45% 548  73% 206  27% 257 58% 188  42%

R RRAVEIHERELDT - RE R RN IR A Z R4
Table 5. Relationship between the farmers' age with pesticides label, toxicity and preparation
] AR AT [ Hi
BEEEIRIE BEEEAR BEEEIPTE PR z_};%ftﬁ BEEEAR
SEEORE REARE ELP ffﬂ!i%z ELf BEA® LLel BEAR Ebf] SRS LhE] BEAR Ehf] HA% tLEl
205 A 1 0.2% 100% 0 0% 1 100% 0 0% 1 100% 0 0%
21-307% 33 7.5% 21 64% 12 36% 44  70% 19 30% 17 51% 16 49%
31-407% 116  26.1% 75 65% 41 35% 166 74% 59  26% 79 68% 37  32%
41-50% 149 335% 74 50% 75 50% 195  75% 65 25% 84  56% 65 44%
51-607% 91 20.4% 51 56% 40  44% 92 T71% 37  29% 53 58% 38  42%
61-7075% 45 10.1% 19 42% 26 58% 40 63% 23 37% 19 42% 26  58%
1R E 10 2.2% 3 30% 7 70% 7 77% 3 23% 4 40% 6 60%
LEET 445 100.0% 244  58% 201 42% 548  73% 206 27% 257 58% 188 42%

TN BRAVEEKERHBIEIDY - BRI EREEHCHEE A Z R (%
Table 6. Relationship between the farmers expenence of tea garden management with pesticides label, toxicity and preparation

HH HAEH e i

Ll
BRI i%fﬂa;g“ BEELHE  BHESNIR 0 BHETEE 0 BHEER
B HEAR LR BEAE PR BEASE ECBT BEARE ECT BEARH ELPT BEA% LA ff%?ZIK%z ECB
LU 48 108% 26 54% 22 46% 55 65% 30 35% 27 56% 54%
2-5% 107 24.0% 58 54% 49  46% 123 69% 56  31% 43 40% 64 60%
6-104F 106 23.8% 61 58% 45 42% 134 T2% 53 28% 69 65% 37  35%
-5 130 292% 70 54% 60  46% 164 77% 49  23% 85  65% 45  35%
1620 31 7.0% 16 52% 15 58% 46 81% 11 19% 19 61% 12 39%
214EPLE 23 52% 13 57% 10 43% 26 79% 7 21% 14 61% 9  39%
o 445 100% 244  58% 201 42% 548 73% 206 27% 257 58% 188  42%

Tt BRI REELTR - BRI R R ICAYR Z B 4
Table 7. Relationship between the farmers' experlence of tea manufacture with pesticides label, toxicity and preparation
IHH HoAEK =y B gt =
e R e S T

CES B T ST L T L T L ST L T w;%& ELf51
1FELAT 119 26.7% 59 50% 50% 128  69% 57 31% 51% 49%
2-54F 90 20.2% 52 58% 38 42% 106  68% 49 32% 44 49% 46 51%
6-104F 81 182% 46 57% 35 43% 108 72% 43 28% 52 64% 29  36%
11-154 111 249% 64 58% 47 42% 147 79% 39 21% 71 64% 40  36%
16-204F 27 6.1% 13 48% 14 52% 38 7% 13 25% 19  70% 8 30%
S 17 3.8% 10 59% 7 41% 21 81% 5 19% 10 59% 7 41%
kan 445 100% 244  58% 201  42% 548  73% 206 27% 257 58% 188 42%
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Studies on Consumer's Habit and Recognition
for Tea Beverages

Shi-Ying Chen' Chia-Chang Wu> Chin-Jin Hou®

Summary

The purpose of this paper is to investigate the habits of consumers and the security recognition for
tea beverages of 19 cities in Taiwan. A total of 1,583 consumers completed questionnaires. Using the
statistical package of SPSS analyzed questionnaires, the results indicated that the tea farmer’s age is mostly
between 31~60, the proportion of education level is mostly between elementary school to senior high school.
Results indicated that there was 53% of consumers who often bought the tea beverages and 41% of
consumers chose green tea beverages. There was 21.9% of college student’s that chose tea beverages while
the number was 18.7% for high school students. The consumers that drank the most tea beverages everyday
were young people primarily at one pot per day. The date of manufacture, shelf life and residues of
pesticides are the main factors influencing consumers when buying tea beverages. Seventy percent of the
interviewees think about the possibility of pesticide residues in tea beverages and ninety percent of
interviewees hope to find indication of pesticides listed on tea beverage packaging. This research can offer a
reference to the agricultural policy unit and beverage manufacturers about production and management of
manufacture, and to insure the health and safety of consumer.

Key words: Tea beverage, Pesticide residue

1. Master student, Graduate Institute of Agriculture, National Chiayi University, Chiayi, R.O.C.
*2. Assistant Agronomist, Tungding Branch of TRES, Nantou, Lukou, R.O.C. (Corresponding Author)
3. Associate Professor, Graduate Institute of Agriculture, National Chiayi University, Chiayi, R.O.C.
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Table 1. Characteristic of attendants ' personal data

HHE =l N EE (%)
PER] Hl 785 49.59
¢ 798 50.41
e 12 BRLLF 45 2.84
13~18 3% 686 43.34
19~24 % 637 40.24
25~30 % 145 9.16
31 kL E 70 4.42
HEEE i 3 0.19
B/ 9 0.567
th 299 18.89
= 534 33.73
FoE 632 39.92
W7ERT R A b 106 6.7
S HEAE 50 3.16
AN YN 41 2.59
ESUE YN= 26 1.64
=0 1197 75.61
B H%E 55 3.47
REMREZRBAR 168 10.61
HEEE 24 1.52
FiE 15 0.95
HoAth 7 0.44
—(EHBS 10,000 TTLLF 1178 74.42
10,001 % 20,000 7T 316 19.96
20,001 % 30,000 7T 51 3.22
30,001 % 40,000 7T 12 0.76
40,001 CLL_F 26 1.64
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M %

Table 2. Comparison of the consumers’ choice in the different kinds of beverages (%)

THH M MR O EEPE uiuEE MeEE AsE Hi
PRI

5B 8.7 3.6 27.5 6.0 1.6 0.8 3.6 0.7

z 9.1 1.9 26.1 2.8 1.8 0.3 5.0 0.6
i

12 BRDLT 0.8 0.1 1.3 0.3 0.0 0.1 0.3 0.0
13~18 5% 7.9 2.5 23.7 4.9 1.1 0.4 3.1 0.4
19~24 5% 6.5 2.1 21.6 2.5 1.3 0.3 35 0.7
25~30 5% 1.6 0.4 4.7 0.6 0.4 0.3 0.8 0.2

31 DAL 1.0 0.4 2.3 0.6 0.5 0.1 0.9 0.0
BEEE

fit 0.0 0.1 0.1 0.1 0.0 0.0 0.0 0.0
BN 0.1 0.1 0.3 0.1 0.1 0.0 0.1 0.0

t 3.8 1.5 8.3 32 0.3 0.3 1.5 0.2
= 6.3 1.4 18.7 2.7 1.3 0.3 2.7 0.4
KEE 6.7 2.0 21.9 2.7 1.6 0.5 3.8 0.4
W7ERT oA | 0.9 0.5 4.4 0.1 0.3 0.1 0.6 0.2
qE=t- 17.8 5.5 53.6 8.8 3.4 1.1 8.6 1.3
R ¢*=31.27 P<0.01; 45 : *=47.47 P<0.05; HERE 1 =111.04 P<0.01 >
53 B B R R Bt R A B T 2 S

= B KRR
Table 3. Drinking frequency of tea beverages by consumers perday

LRI 1TR2H  1KR3M 1 R4 HoAth HEET

el

B 359 257 61 20 135 832 (53%)
2 334 195 38 14 170 751 (47%)
G

12 BRDLT 15 29 1 1 8 54 (3%)
13~18 5% 306 195 58 15 121 695 (44%)
19~24 5% 275 146 28 9 142 600 (38%)
25~30 % 62 47 10 5 19 143 (9%)
31 ke bA 35 35 2 4 15 91 (6%)
gt 693 (44%) 452(28%) 99 (6%) 34(2%) 305 (19%)

PRI *=17.15

P<0.01; 4FEf5 1 *=42.496 P<0.01 » 53 Fi 5N E AR 0y B 125 Bl
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Fig. 1. The preference of beverages in the different careers of consumers
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Fig. 3. The preference of tea beverages for the different consumers’ career
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Fig. 6. The motivation of drinking tea beverages by consumers
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U~ LEOREURDH BT BRI

Table 4. Comparison of the factors on tea beverage consumption

H H SRt BE #
s H 4.69 1
IREFERARR 4.66 2
B R (B imatas 4.42 3
FEBETR R & 438 4
FEEIH 429 5
(REE & 425 6
e RVNIIEY| 424 7
I 1 4.09 8
BREUT 4.08 9
i S (R 4.05 10
FREEREN 4.03 11
{1 S - 3.94 12
TREEEEM 3.8 13
LR 3.63 14
SRS 3.51 15
Krssrsr paom

R~ NEFHREESERENHEEN AR 2O A BERHNE
Table 5. Investigate the ages and educational level of consumers’ consideration
to be whether there are pesticide residues in tea beverage

H (%) BH (%)

S

12 LT 72.7 273
13~18 5% 63.6 36.4
19~24 5% 74.4 25.6
25~30 5% 81.8 18.2
31 BB 74.7 25.2
et

I 100.0 0.0
B/ 50.0 50.0
a8 61.8 38.2
B 64.8 352
KE 77.0 23.0

H5ERT DA B 83.6 16.4
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Table 6. Investigate the educational level of consumers’ attitudes about tea beverage
package with the label of pesticide residues

HE JEH TR T Nt
HE% BEEEY% HE% HWEEE% HE% BEREY

gt 0.1 33.3 0.1 333 0.1 33.3
EilN 0.3 40.0 0.3 40.0 0.1 20.0
e 10.8 56.8 6.1 31.9 2.1 113
= th 14.5 42.9 15.9 472 3.3 9.9
K 17.4 442 19.6 49.6 2.5 6.2
e R L 3.3 48.2 3.5 50.9 0.1 0.9

Pearson ¥=21.821  P<0.01
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[ L [ 2405818 [ 3.385%8 [ 4420 [ sB2airiE
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[ Lrfere [ 2.4mpE [ 3.5k [ 4RonmRA [ s S o]
(16 Hfth (sFaxfd:_ )

7. EBEETEEEEER TIBSE0R 2 (BEEE)
O LHZRT O 2.H8%, [ 3 FAWREE [ 4.#8h%
] szmes [ 6. [ 7.8&EFAMEERE [ 8. LIEMEER
O] 9 OEARSFRS [ 105 (BB5FBH: )
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3 BUBETEIII oo 1 2 3 4 5
B FEBEBEHD oo 1 2 3 4 5
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8. B ETHE oo 1 2 3 4 5
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12 TR TER oo 1 2 3 4 5
1305 B e, 1 2 3 4 5
14, ANELEE oo 1 2 3 4 5
15, BEE(EFIME oo 1 2 3 4 5
s SEHEE RS
1. JEEH 3% HLET

2. M50 LB 22X
3.0 S LI2BRRAT [0 2.13~18 5% [0 3.19~255% [ 4.25~31 5% [J S.31 kbl b
A gEEE U 1 D28 O3S U4ms (B 0O A8 (FRD
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7. A ERUWAZD ?
(1. S8HUA []2.1 % 10,000 7T []3.10,001 Z 20,000 T
[[14.20,001 2 30,000 7¢  []5.30,001 % 40,000 7 []6.40,001 % 50,000 T
[17.50,001 % 60,000 7T [18. 60,001 Z 70,000 7t [9. 70,001 jLLA k.

------ ARG ELEME R - FEMRREEARE 2k (BEMLEESR) - WAKEHEEH R !



B ENIER 25: 197-204 ( 2006 )
Taiwan Tea Research Bulletin 25: 197-204 ( 2006 )

TRIEEREHEXR 18 SRAIK
(4 32%: J19~4 7

BEER! fEH°

B =

AFHEBREP , TRREA ZHEMENES  SFERRECBRINEL  EMEE
AFENRE, AAEUATEREZERENRRGZRM D BEFMBEZARGE - EF 18 5,
ETERGERARRE, EREPHRISREEB_RRBHET TKRE, 25, 260, 90 &
120 min F3( R R, B4 60 90 & 120 min B E B F IR, 2 518 R60-FIQ R60-F120,
R90-F60, R90-F90, R120-F60 EREHIHK , EIMBRFLE T , REHIMEBHINEE
DEBARRSEBBERE RS , SRR BN INEE,

ARGERETR  SLBRSD & EFXNAFHERER,. NHRRERXNETBARD
SRREMEFZE  EREFANERAXEBRREERBEN, ETENEE ; 58
BEEZERHEPAECEBE, B2 aMELESE. E_FTEBIEEHEREENR ; RE
ERECERK, ERIRNHEN, XREEEEFEMZBE , ALl R120-F60 REES ,
EEA 11.98 umol/g ; 15\ , RIEREEMEREEDRIRXEKEES RS,

BEF X, EX 18K, LBRS

][]

Al

1970 FURREERXRIMNENEERTY , SERECRER 0% , 1970 FRERBHE
721,135 M, AIFAGHAE HEAY 53%, 1970 Fi& K EEXXITHEXBRECHE LERLFTRS,
BEE 1990 FEEIIRE HEER 561 M , AT EHET SR MNELD (H, 2001 ), HARLR
X, ERFXURGEREMRENNAREIAED , FBETIRERRE. BERRERN
WEREITE  BEBIRWREBERT.

AMEF  FHRETEREBZEREYURGMBEZARME - EX 18 HETHE , BBF
EMMITBREEEIERD DN , REER 18 HEEAXREIB(ERS , Hl0, BEBRS
( Total soluble solids ). 52%%3& ( Catechins \ Z Jt# ( Polyphenols ) iR EER ( Free amino acids )
MBEE ( Caffeine . ZXEE ( Theaflavin ) 24K ( Total colour ) E2Z8 , BEHITHNER  #
TTrEEEMERAFCER TR,

L ITHREERZESEREUARBAMD S HERR. 68 BRK.
2. BN EEBAERMERRERR BEHR. 48 i,
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MR A

—. BBRRERME

AEZ 18 5% ( TTES No. 18 ) A#E , KB ERERE 40 FRBRETAIHIEFTE , EERR
B-40-58 , B BMmE 729 F# ( MEE Burma MXER ), KAERABMmIE 607 8 (ILERRR ) BEiE
RITEEEREXZESREURS AN BNEHRTRE., FEURBERERAME |, b4 23.52°, RE
120.54°, ¥ 850 N R, FFHRIBA 20°C , FHEREXN 85% , FFHFE 2000 mm ~ 2500 mm,
THEBRAERIMLAEREL T HEpHENR 4.0~48, FEBRBEER 18 FRXFUFRRER
BRBARE , 7WLBRINWER,

—. BBEZE
(— ) RERE

KEERRBRNDPSEREEREELR , 2REF (RA ) REF (LA ) EF—L=EXR
# ( Eden, 1976 ) RAERALE.
(=) IEHE

FERE H RN IREREFREE ( Orthodox processing ), E BRI 4] 2 Bl 10 I 3B A
TTERB&LEE,

HEPRWMT :

1. ERER . BAFNAZTANERER , HEEE 08 kg/m’ , ZBRATBERFIEHERE 60%
~70%2 M , BE 23~26°C, £BEERFEFHE 22 MR, FHERERA 45%~55% ( F
FHRE 55% ~ 45% )

2. B2 (Rolling: R ): UASMAFIZHETRI: , RERAER S kg, RIZEMEEST 60, 90 &
120 HEEZ R,

3. BRI BRI 0 FEAFHR IR,

4. #&B ( Fermentation: F ): R —XMMRTA® , T ENEE , BFE A 60, 90 & 120 78
REZEFITE 85% ~ 95% 2 .

5. B UFEXNARZREMETER BRBEEA 100°0C, ZRBERXES 30 2 EBHE X,
BRREZIHATYE, ZREZXESKEN 3% ~WEFREREZERE, TRRERER , £5
EITEERLEBE D 2.

6. HBEE  —RIIRNER K BEREZXBRERNEE. RIE. REMEMEZE , —EHE—
MEWNR60~120 piEzf, Hit , AABBRURISMBEBRERRE A 150 7K 180 p#E—
BETHE  SREOT .

150 %8 : R60-F90, R90-F60,
180 78 : R60-F120, R90-F90, R120-F60,
(=) LB D
1. 8RB RIE
(1) BEL 2 g BZARER 500 ml =AMEH , HNA 200 ml Eflik , RACAE L& 2 NF, A
Whatman No.2 JE#EiBE % EEF 250 ml,
(2) BUBR 50 ml REREBI ( RBMBARKEREFENHE ), BR 10312 CHFEF ,
M 4 NFRBE , BEEEE (W )
(3) BB RB% = W x2.5x100%
2. BRAFEEBE  BILBFER % ( Broadhurst and Jones, 1978 ), A catechin BiE% SR | B 0.1,
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0.2, 0.3, 0.4 mg/ml EMERE , BIEHEK R 500 nm B NEIN HIEFTEEMIF, REBTER
BARABZEE K KEAREBLAKES IHESERER myg , BEREEEE=R,
3. MEZTMERNE  BAMEEEE (K, 1996 ; B2 , 1988 ; lwasa, 1975 ), LA ethyl gallate
REER , B 0.1, 0.2, 0.3, 0.4 mg/ml EMBERE , BIEH KK 540 nm BEE I HIFTE
EHR, ARBBREERNUBIRE  "EEARBLAKEZS TBRESERER Mo/, 8

HBREEEEZN

4. MEEREERE ( FERF, 1987 ): AMLE RSB RELER (BEAO0. 25, 5, 10, 15
ppm ), BIERE 276 nm K E, RBUEZEEREZMEGERE , YKASZEERE
REEE L (ww), BEEBEE=R,

5. #GEERERM S EHE  Ninhydrin 25% ( Rosen, 1957 ), AF BB RIE LR ( BEA 5.
10, 20, 30, 40pg/ml ), BIERE 570 nm BB, REUESRERRZENHRREREE |
WHERBZ REREREET L (ww), BREEE=R,

6. REEYMEETSLAE

B gRE, BREEZ 00019, REBEN 103+2°CHEFEF 16 NFLE |, BEEEE,
FTERYEERS L (DM), BREBEE=R,
DM% = REEME /ZRHFHREE x 100

7. #ZEEERITE : Flavognost 3% ( Hilton, 1973 ), BAIERE 625 nm WHKE (Axs ), BREESE

=R
TF (umol/g) = Agysx 47.9 x 100/ DM

8. #KEEIE ( Roberts & Smith, 1963 ), BIERE 460nm K E , BREEE =X,

(1) NEABEXEGAECEEZS S5 ml, MIA 45 ml ZRZEKRA 100 ml #FAHERES
B4,

(2) BIER K 460 nm RUHE (A ); ZEEABREZIREEBK,
Liquor colour % = (A 4 x 10) / (DM / 100)

fa R BT R

TARFETERRER-SEWARKERER  REXFARAERGRELRXRE(ZERAEA. B
B, MR, BB LR ) REPHRREREBAEMTERENGER , RIENLERERE , 243
150 48 ( R60-F90, R90-F60 ) EZ 180 48E ( R60-F120, R90-F90, R120-F60 ) =& , HAEBRE ,
BRAIRE , DRETTRCBRSHN DT, HREROT -

BRARAIRRE , BTRRRE, B BhE. MR, AEHRER, XEEURETARS
BEKBEZSENINERY PN, UHSREZLERS)SEHTEBEE DT ( ANOVA ), LBFER
BREEBRCERIHNERYE , 2MBEROX—. =. =T
(— ) BRER

& ERXFHAFHEASRELEEEZEN MEHARREZEEESREREREZE R,

TRREEEDY  BERK K REREERRZERRRSE2E R60-F120, R120-F60 —RIEERE
EERCHER, HEZFE  HBEE 150 242 R60-F90, R90-F60 LK 180 D E=EREHH BliE
BEEZR, ALRE, BRZERET  ¥ALKENRE  ERESRICHEBIBIERERR , #i8
RRRSELICTERE,

TREMNFERFERE (FREFE 60, 0% 120 9 ) 2ERXER , HERRXESE , BEER
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RREENMEREZBE , MATE RO EENBERRXRSERE SN R0, R120 WEE, HFEHR ,
ARERE A R0, R120 EEMFIHERE  ENMRBEEERELERES , HEL  HAUBHE
ZENTR , RRRECHNEERERES  £ERNEZEEEGCHEZEMN , EVTHRXEEESE RO &
B, R120 RESRN R60 WEERMIURHZ, MEHBNERIERERE , ERISHBA 00 7H#ER
BEGEEN , BRRRSEHYRL  EREREEEA 60 7&K , AIBLEAR , LEARERAIR
SRAEAR 18 BME , RISRE 60 PiE  HEERNHERBEEETRE , FTARERERES
00 HEEEMA 120 HiE , MELFHEREZREEFEERL.

(=) BB

REBEINMER , ERESIHESESE , FEXFTHSEEEZEN  HEETSREERE,
EXFERZTHMESEARKRT R60-FO0 BEEZH , HUREAMESEEEEZEN,

EXAERREEY  #AEBIREMEEZZECREE  ERSEEHSEC BV EHES
A, ERAZTEANFREFERE (FILEFE 60, 90 & 120 £#& ) HEEMEERIZFEE MM
EREZBZ , MATE RO RENESIHESER SR R0, R120 WEE,

(=) WEER

REHBEERERBINMNER , ERXRXFNGENSERSRBREBLRE , FEEEEZE,
ERXRFRRDAIE R60-F120, R90-F60, R120-F60 EREBEZEM, i  ERXRRERAREE
ML FRERTHE , BERIZB{LB
(M) RS RER

ERLERGHEERMSEHE R0-FI0, R120-F60 —REERMEER, BREFXCHERKERE
ERRZREE MAMERBIRE  ARERERE I HEENNEAR, EREREZH, &.
EXREHEESBY  SEBTRERZZECEE, BTEARERYT  AEREREBREHE
HHRERR DB HERK,

(R ) EITARD

RIER—. XR-HEIBRET , & EXFETARARSSENIEREREEEZEEZRE  HPHEF
BUBAHDEER (B 45.65%, BEF45.15% ) EEREERE., EREABAREMLER , ERERE
EFEMAERTHE  ERAR 150 2EN —EREHE R120-F60 2 REEEEER,

EAERP RERBIIRZE  SEENETAR, SERMBERFTHRBZT , AREZER.
HEREURRREREESRETRERERZE  THRARESRERLEREEM LIRS , M
PRAKRRFWB A BN D S &,

(R)XEEEE

MUARREEZRBR_ARERBAERBEENS  REEEEBEAFERINEZRRE &
EREREEp<00Ll 2BEEEZE , BRREIRN , FRREEXBEHSFERTERE,

HRREEAREBFERESZ , RIzTE  LBRSBLEK , KEBLR K ( KRHEDB , 1984 ;
Bt , 1981 ; %, 1983 ) EHM , EAERT K RMBRERE , RIEHEHERNEE K HEXEER
EFfREZEY, MAERBREMEER , RERKBEN , XEESETRS (BB 60 2 , FiB
90, 120 HEELAR BB 00 24 |, i 60, W0 P EZRE )

LEAh , RBHEEFRE A 180 288 , R60-F120 ZRIE ( &F : 7.07 umol/g. E : 8.96 umol/g ) FIEIREF
BAE , MUBIERBRESER  HRXFELETERRIENERA. BBIFEREZ R120-F60 &
B (& :89%umol/g, B :11.98 umol/g ) ERERET , EARKETHRREENER , RicHE
VEHEMESNBEBRE, BE—EA 150 2 EMN —EEE ( R60-F0 & RI0-F60 ) FREFMEZER.

HEEFEHBRIARE R120-F60 2B (11.98 ymol/g ) BEMRBREREEEZEE  BRARER
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EERPIARRE HRHEHRFRRTERERERESARZS NEEERERS, RBNNEERS ,
RESLHME | FRUBEREERES 60 7 , HRXASTENERNEREMEE,
(t)#EkEESLE

EH, BERXIMBERNR=  BEREERREES R60-FO0, R60-F120 & R9I0-F60 ={ERZEAE
KEESTHEAREEEZENR , EXTRRENARXRSHKCEILAREZREE, BEEERE
B EREERYER K EREBEEERR , ENREEE , SRAIREKEES L.

EERXNHEBRP R , RIBREESR (F2 60, 90 & 120 78 ) FEMRAIREKEE S LR
B, MEERRHEARN , XBSHLER , @keF o2 ®BMN ( FL 60 24 , 88 9. 120
PELURIFEIR 00 £ | BB 60, 00 P ECREE ) LA, EEMAE 150 9 ENKRE  BKBESLL
KR 180 £ EEMNERE, ERERPATRRNFTEHERENE K HARXRSHEKEEIHLERANE
A, kERTEARRER , fEECR LRE  BEERFER BB MR KM ERE
HE , BNESE - SHTRFEMEBML,

&

iz, BBASEBITRARE BB XEESSERCIERT  ERERBREA
RRYERRRERBEETRERACEECAREESRICERRTF. RARETE , SERE
RORBEEETSH  MRTRZHERYD ARRFMERDERERGE SR REEN LR

Millin A% 1969 FHMREL , REERIZNEARK, KeFRUNER. FERNERE
TREREHAEEAEBINFESNBEBRE  BUHERRREHIFAREEEBESNEE
. FTUERSEMER K REEBBRERRE  EBRUARHNRRERBAELEE,

TRZHREARE , R TEIBERERE , BRESFHR/EMUARERER RBERE, 8
HREZ EZENREBERE , FRREERBEEERD  EZERAREERS R 7T RERNERE
BHREXRREFSABECBERBELCEBEER  BRRR BSARBESCERTEERMR
EREREREERIRERBRER AR,

2

|
ARRRRBEERER RBRO0D SHFIRECEEBE) , HURHH.
ZE /R

1. KREE, BPRE 198 BREHRE/URFMMECARRE LR EEREMTEIR 3: 39-52,

2. BtiBAISIAIRREBE TFR TREESIRERECHEME EEERXEUARBEATILEF
#R.pp. 49-50,

3. MEM199%6.ZRAREREEHARMECHEFRABESBEMEFAELR ( RER »

4, BOME, BXKE, RMFE 198 TEXHEN AV F E LBRETF L EBRETRER 7
43-46,

5. MAE.2001. RERMHEEFM—HEXEMITHREBZEEREXRSHFEN.

6. BKE IS AAREBFEHREHREFECSENRXRECEEMR. EBERENRS T
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—FF#.pp. 53-55,

7. BAME. BriRrA.1987 FREHR YR RERBEREE TR FEFREMERR 6:1-8,
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Impact of Chemical Composition of TTES No. 18 Due to
Variations of Processing Treatments

Cheng-Chung Huang®  Chun-Han Ko?

Summary

Manufacturing procedures and process control profoundly influence the chemical composition of black
tea. In this study, orthodox black teas were produced from TTES No. 18, selected by Yuchih branch, Tea
Research and Extension Station, COA. Tea leaf chemical composition analysis was conducted for temporal
control of rolling (R, R=60, 90 and 120 min) and fermentation (F, F=60, 90 and 120 min) process. There
were five kinds of black tea, which produced with different treatments (F60-R90, F60-R120, F90-R60,
F90-R90, F120-R60)

From the chemical composition analysis of tea leaf, total free amino acids and caffeine were not
significantly changed with respect to various treatments both spring and summer teas. Total soluble solids
are showed the same situation in spring tea. However, total catechins of summer tea decreased with
increasing duration of rolling process. And the same situation is not showed in spring tea. For summer tea,
total theaflavin increased with increasing duration of rolling process. R120-F60 treatment of summer tea
has highest total theaflavin of 11.98 umol/g. In addition, percentage of total colour increased with
increasing duration of rolling process too.

Key words: Black tea, TTES No.18, Chemical composition

1. Head of Tea Processing Section, Yuchih Branch, Tea Research and Extension Station, Nantou, Taiwan,
R.O.C.

2. Assistant Professor, Department of Forestry and Resource Conservation, National Taiwan University,
Taipei, R.O.C.
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&k—. EX BREFXTAREZLERISE

Table 1. Chemical contents of spring tea of TTES No0.18 among different treatments

Parameters  Total soluble Caffeines I_:ree . Tota! Total Theaflavins
Treatments solids % % aminoacid  catechins polyphenols ol
0 umovg
% mg/g mg/g
Fresh leaf 45.65% 6.28% 1.45° 37.55% 29.74% -
R60-F90 42.15% 6.69°% 1.94%® 28.65" 24.98" 6.21¢
R60-F120 41.75° 6.46% 1.82%® 30.20° 24.42° 7.07%
R90-F60 41.75° 6.62% 1.91%® 28.15™ 25.25" 7.76"
R90-F90 42.75" 6.16" 2.01° 28.15™ 24.26° 8.27%
R120-F60 42.00 6.42% 2.14° 25.00° 24.26° 8.96°
1)

Means within a column followed by the same letter do not significantly different at p < 0.05.

R-, BERXR BREXRTRREZLENSSE
Table 2. Chemical contents of summer tea of TTES No0.18 among different treatments

Free Total Total

Parameters  Total soluble Caffeines . . . Theaflavins
Treatments solids % % amino acid catechins polyphenols umol/g
% mg/g mg/g

Fresh leaf 45.15° 6.68" 1.17° 39.85°% 29.51° -
R60-F90 42.53° 7.27% 1.61° 30.95° 28.01% 7.83¢
R60-F120 42.13 7.46° 1.65% 29.45™ 26.03" 8.96°
R90-F60 42.40° 7.50% 1.82° 28.45° 24.45% 9.26™
R90-F90 41.63" 7.15%® 1.72° 26.20° 25.05% 10.14°
R120-F60 41.15° 7.43 1.54° 24.15° 23.66¢ 11.98

1)

Means within a column followed by the same letter do not significantly different at p < 0.05.

®K=, EX BHRTEARES, EXRRXSEZRKEBESL

Table 3. Total colour values of tea liquor of spring and summer teas among different

treatments
Treatments
R60-F90 R60-F120 R90-F60 R90-F90 R120-F60
Season
Spring tea 3.51° 3.56° 3.58° 4.02° 4.44°
Summer tea 3.92° 4.58° 4.37¢ 4.83° 5.19%

1 i . .
) Means within a column followed by the same letter do not significantly different at p < 0.05.



