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%M % ( glyphosate , N= ( phosphonomethyl ) glycine ) ] £/ 3 H R 8 8 W UK &
AKEHBEN, AR E2M2LR, EFERKBAREZ14M36 %, BWMAHEEESZZH
EAR i, B, aAMBERIRNEBRE, SUFHEDRK, Y ERBEEE,
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EHENERESENBERERARNESARKR, B E BB SE N, H45
BEmara s Hill RE, DREBEAFXSEATFRERZZEE LHEE,
EHMEHTRAIBEZHEG R AR RF, BWHE 600 M1, 200 ppm &, # LKk %4 5
74 F197 %, {BRE 300 ppm # , BAk 508 e,
(BA&TF : ZmE, £, Rk, %EHR)

ABBREEANBERIEY » EEEBNEERRY ZEATRAE - IF KN T AERE » BEERXR
K » RRKCERES NI ITNRNEE » AT AEHEN DR RERE T » NI 4 TR0 ¢l
fE R BRI AR D R DDA o KEREHENRERBES 2%~ BRA ( dalapon , 2,
2-dichloropropionic acid) ~ #4A % ( linuron ,3—( 3, 4—dichlorophenyl ) —1 —methoxy—1—
methylurea ) ~2A%E ( diuron , 3— (3, 4—dichlorophenyl )—1,1—dimethylurea ) - BE3E
8 ( asulam , methyl sulfanily carbamate ) > =jg#k ( trifluralin, @ ,a , a—trifluoro—2,
6 —dinitro —N, N—dipropyl — toluidine ) ~ g5 ( oxyfluorfen , 2— chloro—1—( 3— ethoxy
—4 —nitrophenoxy ) —4— ( trifluoromethyl ) benzene ) & EH#7M| ( paraquat , 1,1 —dimethyl
—4,4 —bipyridinium ion )% (WEYWHRBEFM > 1984 ) » MEPRUEBREMERIGE R E (558
KIERAD o

FHER M IRRE L BB ER > B 1971 & L ( Monsanto ) AT #HIE » S EH 100
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BRI M R % > MBI 2B L ( chlorosis ) ~ FW ~ ARMHFHKR o BRI
& shikimate BEEEs ff BRI EE ( aromatic amino acid ) FKH B EY 2 A » BEUED
#9367 ( Amrhein et al., 1980 ; Steinrucken et al -» 1980 ) °

FBHFHE ( tea cutting ) RESRA KRS Y B FETOR —BEHY G#3F » RFER
D e » A S A B EE o R W G SR BRI A o HHEmEE
th B 6 12K (1B > 1986 ) HAAL » XIFTHRIEER ( 20 X5om ) » FRE R B WA
B 52 B L S B 45 T AN AT 0 — AR 2SR R R BUR 4 R HE S E R AT N AR GE A » DABGT M I
20 BB R AR » (D MRk o AR /vet Bl — 8 » R EBE HWARE A FRARFRNPE - 3 78 A Ff
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— AR FE 12 A AT 0 EAER 1/50 m? BhR 0 HERFEAE AL BREKXES  #@E
RS > AEAMEA SRR AR » BARERN  REHFABRZE °
3. KGR BWEHRES Rk

AR5 £ (2,400 ppm ) ZEBEBK 50 pl » HEABKNKERE ZMER L » BEEMRDAZE
B (AR 150 p1) BUS 0 R ZEHE » HBNBHKE 2 ~ 5 ~ 8 ~ 11~ 21K BURER » BRI AZER »
BR= AR > MIA 100 ml 7&K HIRE H » HR¥30568 » 25 ml RV > GLIE S8 B » DUHRAREE
FERERYE ERERKE AR ERERBEMERS °
4, 9% Hs B 2 RE

JEHEBRAY I E 1R A potass ium persulfate-molybdenum blue ¥k IZERELERK 25 ml FAEE BR e
> 1125 ml 82K 10 ml 4% ( W/ V) potassium persulfate ( K, S, Os ) ¥ » &R BEIRIN
#HZE T 10 ml » BEBLUEBAEEZE50ml > N5 ml BREGABSREE (W558E) » 7£860
nm WERAEREE - ALERERERF a2 ARENK, S, O.ALH/MB PO, » BIEMAIEF
FEAE R R E o ABSETHIZE 0.1 ppmy ¥EFEESR (E1L ) °
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Fig. 1 The standard curve of concentration of glyphosate
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BERARBRE 120 ml $8EE ( ( NH, ) ¢ Moy 0,4 = 4H,O0 ) % (15 g SHE A 500 ml

FAKrh ) 1300 ml BREEWSWE (140 ml BEAREIN 900 ml ZKERAK ) Jn 120 ml ascorbic acid &# (27

g ascorbic acid ¥ 500 ml 7&&&/K ) 160 ml potassium antimonyl tartarate ¥ ( 0.342 K
( SbO ) Cs Hy O¢- 45 H O % 250 ml 7R6R Keh ) BUBLTTAN ©
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DA 125 52 ERERE » WAEBREERE L DAEEREK » BERRZEF - 8 RMke
s A B HE TR B EES ARz -
6. Z s i W

ERKRZEMRELO0 > 2 ~ 5~ 8~ 11 ~ 21 REHURBRHBHEGZER » RMA% - Bl g@HE
REERRER o A% 2 PVPP ( polyvinylpolypyrrolidone) J 20 ml 807 ZE » #E80°C A¥ FZRM =
HEHMEK o s —REIGET » S HFEH B » XR¥HL Whatman No. 1 JE KR » Z Bk & 666 LI8O
% ZIEREES ml » BRI R - T EEIERR AR B S B WE
7. W e A B & B TIE

B 0.3 ml ZE M K REE & > fIA 1 ml ninhydrin 3# > HFHEAE - 1 100 C KB+ RE2067 8
s BANEIIAS ml 5% IERE ( n-propanol ) BAEE % » 76 570 nm LR E W HBOEE » LI L —
isoleucine HUffEHEMAR » ST E FHIML AR &8 ©

Ninhydr in3% %2 sl : Bi{ 1 g ninhydrin ¥/ methylcellosolver » EEE 25 ml » M 0.04 g
SULERSRTA R 25 ml 0.2 MISEERRiemE e ( 15 4.28 18R NAREA+ > LI 1IN NaOHFE pHEZE 5.0
s> INFEERAZE 100 ml ) » LB KIE GEI K :
8 EMF S BIE

WMZ B > DI80% Z IR R M E R » 76 665 nm HREHHBOLE » Mz AR » 3t H
HARHERRSE
0. T N & BHIE

B 40 ml Z Bl R R ER » BREBR ENS > ©ZERR FMHEOR 5 ml K. DIEREK
FEESOml o 0.2 ml REAEH » DEBXFEE2 ml » ZEkEH N A4 ml anthrone FH# (2 g
anthrone R 14 B HiEth ) » BEEEH% » BR 100 °C AR RHIE 7.5 546 » B FEEl B Rk 5
HiEFRE MERE SRR EEER 7630 nm 5 & HE RHBOCE o 75U %5 516 2 18 dhik
s ETETEHEEE -
0.7 BEE s Hill RIEZHIE

WA ER AL ESPRIGI2/NEEE » REU0 g R » I DIZRER KW EEEE » YIBCGHA % » JAL00
ml FE# 2 isolation medium ( 50 mM Na-tricine pH 8.1 A& 0,5 M sorbitol » 50 mM NaCl »
5 mM EDTA » 1 mM MgCl, » 0.5 mg,/ml BSA ) R%&%& 2 PVPP AWaring blender w » LIk
SHEER 1 58 R4 BOAmRIE » KLl 7008 B0 2 08 IR wERN > FERFELI1,200 g
BEO 10588 » Z=H LB » A 10 ml % 2 washing  medium ( 1 mM Na-tricine pH 7.8 » N&
0.2 M sorbitol » 10 mM NaCl » 10 mM MgCl, ) {f EFHEBREY BREBRE G o Lol
0 — 4C T c BEERBZEMKERERNAEZRE R Z50 ml B EREFIMNA0.6 ml Z
0.6 mM DCPIP ( 2, 6- dichlorophenol indophenol ) » JNE{/RIN 0.6 ml NEEE 2 SEMHERKE
s EES0CAKIBFTERE2 8 » KRB 2~ 4~ 6~ 85 8> HiER 16,000 lux » FHEEIEE » 620
nmiE SRR EBOGE o B4 EDCPIP Exeihg » DIEt HHRE®RZ o S ZEG 4883 4K Arnon (

1959 ) FEEHIEE MR SR ©
K LR EEHR » AR EERERERES R 2/ BERKEBHHILL KIE-

16415 A SRR B KO R AFH AREFE B2 HIE
DURRE 125 (s ERE I R BHEASE » D BIRERE 1 » 4 » 8 RIRBUS MR 258 =5 SEEl
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=20 6 DU Hi oS BB IR o G RIRIUEER » B RARE KRGS 60 08 » KRB0 cm*EEF »
## Clark O, Electrode Leaf Disc Chamber ( Hansatech Co » Ltd.) HIEN & fFH K BH & »
Chambery % 5 % CO, ( 0.05 ml 1M Na,CO; #10.95 ml1 1M NaHCO; ) » ¥/ 1,500 gmol m™2
s7h o BEEGES - MR BE A AR AR o

RAKBEPINAEBRERREAERCEE .

W R BT o gkt (R~ 2 BREMER ) lE kKT g s BERERES ( HRIRE
30 ,25°C ) Lls % Hoagland KH ¥ ( pH 5.5) 555 10K% » EHAKHEREHE 1,200 ppmFEREZEZ
FRAKEE » SEHBRIL 3 ~ 6 ~ 12/ » DIERK BRGS0 DRSS RS Y55 Hoagland AK#k
R IR - BEERAHE » AEXNEZERTY  BEUR A REMIGER ©
BEBESTBEERZEEN R

HEZNEEBEFEURS » #HANERERLAE H@Hm5 MAR SHAERGRES  #EHEE
RBLUAREESERZ (0 ~ 300 ~ 600 ~ 1,200 ~ 2,400 ppm) " A& H - HEHETRAERT2ZE
£ BHE AR DINEEE SH KB Mg 2l RUBHFEEHEHBRER » 50 REFENIEE EHAE
o TTRBREFTEECZE-GHEE » 130 REAEKES-
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BTHEAEERHEBRERIKNEE) » ARB A EmmmEREE 2B IS 5T B Rk
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2358 11~ 21K » ZNEHENSBIRIL T 14~ 21~ 27~ 32~ 36% M ERKZE - TR AH EH HERED
WWCHAERE R » O RKWEEREEASZRINMEMN(E2 )
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Fig. 2. Time course of glyphosate absorption by tea leaves
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Fig. 3. Changes in chlorophyll content of tea leaves after glyphosate spray
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Fig. 4. Changes in free amino acid content of tea leaves after glyphosate spray
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Fig. 5. Changes in soluble sugar ocontent of tea leaves after glyphosate spray

SEBEUSMEGKEHI REREEE

HE 1SR REBEBY Hill KIEFEED69 zmol DCPIP reduced h™ ' mg chl™! o ZpksE10™2
7107° MIgBE MM RERE 5 ZHill K% » 107 MAIGMHE2 %> 1075 M % Fmim -
o EHEREAMNEAFREFERN B ER » FETHEZEDCPIP EEEMNES/RNE (2 ) &
ZETEEERERRE(EE) c-HE1ITR 10_5 MR FEAH 99 % Hill RESEZ » 107 M Wi
#] 69 % o

LIFeRe 125 fE BB SEVE M O 451 8 K45 » AP MEERAAB Hill REE®Z/63.05 4 mol DCPIP rediced

! mg ch1™! » 8M2 68.49 4 mol DCPIP reduced h™) mg chl™! ERAK( %2 )

h

F1l FEHEREFHEHATERBELEHIL REZESE
Table 1. Effect of glyphosate and diuron on Hill reaction

of isolated tea chloroplasts

BEE R E pmol DCPIP mHE &5
Herbicide conc. (M) Reduced h™~ mg chl~ % of inhibition
Glyphos:_a%e
1X 10_3 65.62 4.8
1x1073 66.20 4.7
1 X107 68.10 2.0
1X 10 69.00 0.7
Diuron
1 X107 0 100
11072 0.52 99
1X 107 7.31 89
1X 10 21,45 69

Conites] 69.50 0
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Table 2. Effect of glyphosate on Hill reaction of isolated

tea chloroplasts 8 days after treatment

= B £ R E pumol DCPIP
Glyphosate conc. ( ppm)  reduced W lmg chi™t

®

2,400 63.05 =+ 1.21
Control 68,49 =+ 1.14
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Fig. 6. Photosynthetic O, evolution by tea leaf discs after glyphosate application
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Fig. 7. Respiratory O, uptake by tea leaf discs after glyphosate application

SEBMERAMAN LR HE

KB INA 1,200 ppmEBEE » 465 f R UK 3 /[NBS 22 P » 44 7 REGE AT B2 2508 R 1L
FBUR » TR 6 INFFI 12 /NKE 2 R 5 LB SR BRI > RS (B8 ) » maeg 21
R BIGI2/NR 25K > RERIETS » BRI 6 /NS ok B ASTF » W3/ > FE i BRI R 1
AR Z D ERBRMMME R R 2 REEE S SR JERL R S B 4K 1T AR, o

6. 38 5 FE ST o v I 2 o 2B i
B2 SRS A » KREBEATHRT8 % WS SEEE20 % (B9 A) o

BREPARZHEEHEHEES » ME3IHTI > ABBNR LELMRE « i IWE T S AR B
HORE IR AR » Hh AR AL S BN E S o EREMEGL 5 X REZHER PR 2 E5H
IEll » MEREFHEHH RN o MG K BT ¥ SRS SN KTy B =P N4 2 7))
» FEBREEURIEHENE 1,200 ppm > M RBIRFIE 97 % ( FEBAKREERIEA ) DLE » (71 fE 300
ppmiE > PIRHRAE (B9 KES3 ) o
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Fig. 8 Effect of glyphosate added to the nutrient solution on the growth of tea seedlings

(left to right:control, 3,6 ,12 hours of treatment, photographed 21 days after

treatment )

9 TNEBEEREBRNEEZ 2L R  HEHBRZEN -
A:0 ppm, B:300 ppm, C:600 ppm, D:1,200 ppm
E: 2,400 ppm

Fig. 9. Weed control efficacy of glyphosate 21 days after application in the tea

nursery.

Glyphosate concentration: A:0 ppm, B:300 ppm, C:600 ppm, D:1,200

ppm, E:2,400 ppm.
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%3 HiEwREGREBE2L REZHED BRECR
Table 3.Weed control efficacy of glyphosate evaluated 21 days after application

in the tea nursery

¥ B % ¥ = ( Glyphosate conc. ppm )

Weed species )
B w & B ( P 2400 1200 600 300

B SR 7 ( Paspaium orbiculare Forst, ) 100 96 85 40
% #Z ( Panicum repens L.) 98 9 65 50
¥ 7 #8 ( Cynodon dactylon L. ) 98 94 60 50
JEEEs ( Digitaria ciliaris Retz. Koel, ) 100 100 100 40
A5 & ( Eleusine indica L. ) 100 98 75 50
fn& A% ( Erigeron canadensis L. ) 98 96 65 55
fiH-4% ( Soliva anthemifolia R. Br. ) 100 100 88 50
# 47 ( Ageratum conyzoides L. ) 100 96 50 45
[ %% ( Graphalium affine D. Don ) 100 98 75 40
%4+% ( Bidens bipinnata L. ) 96 94 86 40
fifs & ( Eclopta prostratal. ) 100 98 70 45
P12 ( Erechtites hieracifolia L. ) 100 98 65 50
745 ( lxeris laevigata Blumb, Schr. ) 98 98 70 50
- HWF ( Cyperus rotundus L. ) 100 100 85 45
KA ( Kyllinga brevifolia Rottb, ) 98 98 60 55
# ( Pteridium aquilium Desv. Shieh ) 99 98 80 60
#H 2 ( Hypericum japonicum Thunb, ) 98 97 50 45
¥7 & ( Amaranthus viridis L. ) 98 96 80 45
HeiE e ( Oxalis corniculata L. ) 100 100 100 55
%E%% ( Solanum nigrum L. ) 99 99 84 50
#PH% 2 ( Overall control ) 99 97 74 48

RN EEEE B RAER0 % » FEBAARGE Ko
T EBERTREHAG AR PE

LBIRFIEEZEBZEC 0 ~ 300 ~ 600 ~ 1,200 ~ 2,400 ppm) MM & B4 50K » #E 2% i ghis
M Sk s (B10) - hEAEER G LR MERHEREREMBM (K4 ) -

F4 FHEHBEEEFEEELS K FEHEBENEEERZE 5
Table 4. Effect of glyphosate on seedlings of tea cuttings ( 50 days

after application )

EBERE (ppm) AEFERFRABZAED KL

Glyphosate conc. ( ppm ) % of tea plants with abnormal leaves

0 (H®) 0
300 2.23 +£0.64
600 5.05+0.71
1200 9.97 +£1.50
2400 12.05 %+ 2.50
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TR MR 75 K RERHCEHMEEVRMIERE (B 11 ) - BE %130 X K ke

BRHMBE(H12 )  FHREHERERE > BAHE2 ~ 12 ZWREHEREEER » B T—R&E

EFEHREZERASHBIEE B B 2,400 ppmE i A 1A ¥ o £ N — KRR R R HH

3 RIMRA NERBER%E » HHHE18% KR Ew Mt T » HeRERE % 6 AR KER L EEH
(ALFIEE (B13) °
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Fig. 11. Effect of glyphosate on length of first newly emergent internode of tea seedlings
75 days after glyphosate application
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Fig. 122 Effect of glyphosate on plant height of tea seedlings 130 days after glyphosate
application
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I
o, BBEMAE > AHBIRER LW

Fig. 10. Abnormal leaves on tea seedlings after glyphosate application (left to right:

treatment and control)

13. %%%@ﬁ%ﬁﬁﬂ’Kﬁﬁﬁﬁmﬁﬁﬁ%(E%%%’E%&MOWmﬁﬁ%ﬁﬁ)
mal shoots developed 6 months after glyphosate treatment (left to

Fig. 13 New and nor
right:control, 2,400 ppm glyphosate treatment )
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K REtLHEERRER BB THERLESE - AFBITRA ZBHERE » BETE0.1 ppm( &
1) » BAENR o LXK EURHIE » BREGHEE B > FRF 0 REEHEE 2R SR EBZEEIRZEEI0%
b BURURMS M S 8 2 B o #CE BEE SR AERT IS 2 BB MK » NELIT Balnks R 2 MK o 14} »
EREST N EBME D R T2 | ( Sprankle 45 1975a 5 Rueppel %> 1977) » 3w =
BMERBEZHDETRRA G 2B E - .

FHEFHEBENWRBEERR® 2 RESKEREZ14% » SHECHEY TR BZERELREEE
FI3 & 4 b %4 ( Agropyron repens ) FEIEmEMEfitE 4 /NRFEIE 34.2 %2 ERSZEHWIL > B
KE i FE R BB MW » 2 K% 44 % ( Sprankle % » 1975) o 584: ¥ ( Sorghum halepense) 7£ 5Kk
35°C ~ HAERE 100 % X HEEKE 20 2B HETHR 3 Kk » ZBEENRIKE(GER EMN74% » M
AR NHoR S HERE o HR I E (5 A B89 17 % ( Mc Whorter 4 » 1980 ) o Bingham £ ( 1980
) WEH 2 MA KWL FARE Lolium perenne L. » Dactylis glomerate L., » Poa pratensis L.»
Festuca rubra L, X Agristis tenuis Sibth. KEEBEBBEITZIEENEELR4L AKX L g
BEEE AHERE—BEN2 ~4 mmiAERE (R 1970 ) » W RERR AR BRERIKN— B
T o Sherrick % ( 1986 ) W3 H A RAER G EAMEMHHRE ( 900 £ mol mZ st RH 35 %) i
T2 %4 A4 Htes Convolvulus arvensis L. 2 ¥R BHEER29.3 1g em™? s T B BRAN & AE R B
(150 pmol, m2. S5 s RE>95% Dtk TA11.6 ug om 2+ MU &R 7S % KUK (5 M B2 9
% o THEE & BE FR R 21% o R BIEIE F TR » 5285 2515 24 i 4350 RO 68 A S e g »
I AT AR R R DN B SR AR E B 3 ~12/NB 0 7 KB REEEE F B SR E TS A o
2 EBRERNEEREMR - FRERETAEECEZEE

EBERHEYERRGECYE AL 2ENHRREBERE RS ZRIE - NEXK S8 LI2.24 ke
/ ha EBEEHEEZG6 K ERREEEIHBIW1I2% ( Ali%» 1978 ) » Ft+ ( Cyperus rotundus
L. ) Ll20 mMEBEBKE2 X E/REEREHRNE2 % ( Abu-Irmaileh £+ 1978 ) » KTHE
BEL2.2 kg / ha A 2 K » EMFRVABFEZHKN32 % ( KitchenfF s 1981b ) o HEBEES
M4 E/ RH4 K ( Hollander A1 Amrhein » 1980 5 Kitchen4 > 1981a » b ) » ZEXB T ARG (R
MRz BAERTRI MBS (Lee » 1981 5 £ » 1987 ) o FREHMHREBER » EHRSEL AR
BB » ARBEPEEE  WHEHEL RBFEBAMARTR » ERREERETHNENRZ KEH
WEMEAGSEE (B3 ) » thRRERSE LG THFEMAS » HAURECRKMERAE > ¥l Kitchen
4 (198la ) EATHEHKL HIEERREB 2B ILAL o R EE I %% » WK ER B R HRA
mCE4) » EEBEELRMHMEFEEBRS - EHEEHEHFERER SR PE  KEBEZHEEL
—F o ¥P¥ ( Lemna gibba L. ) WNEBERMS 4 K » WM ERSEB N ( Jaworski » 1972) o #
SRS &M ( Haderlie % » 1977 ) MEK4P# ( Hoagland % 1978) FRAERESR » BR AT 4 (
Hoagland £ » 1979 ) AN A& » A AAWEREKEREENE FHREENAT BN K REERE
FERREE M WA S BlE R KR IN TR » R ERESEKE » AEZTH Y EBER
FEHE 2 09 AL ME T R A SR TG P W M R AL BB o
SEMENSEHIEREHIL REREARCEERRTRERZEZE

HERBEA L BRERNERACEECSEAERE £ EEAESBEGEHILL RERERDKE
BREEAFRAEKBREZRER  BE ZHREHRENA (FH WIHE IRE > thig R Sprankle ( 1975
) ~ Rickand 4 ( 1979 ) ~ Ineland % ( 1986 ) Z B RIS © PARBERNTZEHA FRIFAEK
BEEEWIRHE B2 » /i Sprankle 2 ( 1975 ) ~ Brecke f1Duke ( 1980 ) K Cole &= ( 1983 ) &ts
TS
L EBREHARORCE S RBERRAEER G E

EHES-BREHEEECBER  —REDE NEEIM o RS RINERER 6 Bk 28
HHRBR » THHEER s KESPEHAEHEN  ORFERRAHEEIHREE - FERARNE
HERAMEKERESA MARBERERERERE » A XERE— K » R’k @EER BT
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Physiological Action and Weed Control Efficacy

of Glyphosate on Tea Seedlings

2
Wen-Ru Lialo1 Wen-Fu Tsai
Summary

The objective of this experiment was conducted to investigate the effect of glyphosate
(N- (phosphonomethyl)glycine) on physiological action of tea seedlings and weed control efficacy
on the tea nursery.The results are summarized as follows!:

1. Measurement of glyphosate renainingﬂm the leaf surface showed that 14 % of applied glyphosate
was absorbed by tea leaves 2 days after application. The amount of absorption increased
slowly to about 36% 21 days after treatment. In general, the rate of absorption was
relatively slow,

2. Foliar spray of glyphosate at 2,400 ppm did not significantly affect the chlorophyll and
free amino acid contents of tea seedlings within 21 days of treatment. The soluble sugar
content increased significantly from 13.1 mg/g fr.wt. at time just before treatment to
24.2 mg/ g frwt 21 days after treatment. There was no considerable change of soluble

sugar in control plants during the same period.

3. Glyphosate had little affect on the Hill reaction of chloroplasts isolated from treated
and untreated tea seedl ings, At concentrations of 10_2 and 10_3 M, glyphosate caused only
59 inhibition of the Hill reaction. There was also no appreciable difference of photosynthetic

O2 evolution and respiratory O2 uptake on leaf discs between treated and untreated seedlings.

The rate of O, evolution and uptake was 7.58 pmol em 2 1l and 1.22 pmol em™? 1,
respectively 8 days after glyphosate treatment.

4.Addition of 1,200 ppm glyphosate to nutrient solution for 3, 6, or 12 hours resulted in
leaf chlorosis and necrosis in all seedlings 7 days after treatment. However, seedlings
received 3 hours treatment recovered to normal growth 21 days after treatment.

5. Glyphosate at 1,200 ppm performed 97 % of weed control efficacy in the tea nursery. Roor
weed control was obtained when the concentration was 300 ppm.

6. In general, glyphosate did affect the growth of young tea shoots. Needle-like and curly
leaves appeared on new shoots which persisted for a period of time and then dropped off.

However, new and normal shoots could be developed in the next growing season.

( Key words: glyphosate + tea » absorption» weed control )

1 Assistant Agronomist and Head of Tunding Substation, Taiwan Tea Exper iment Station.

2. Professor, Department of Agronomy, National Taiwan University, Taipei, Taiwan, R, O. C.
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% 1. Aretan 0)S IBARE EFLAH SUFEM BIRXF FALRTHI EAMRERLRE ( FORRE)
Table 1,The effects of the combination of different Aretan (8) and IBA concentrations on the rooting and growth of tea

cuttings 9 months after treatment. ( Ching~ Shin-Oolong )

*

& il REERE 2 K B OF OB OB OFHEREE OB OB X ¥ R B OB OB W BHERE
Treatment Survival Total Average Average  Average Total Number of Length of
rate weight weight of length number of weight of roots root
per cutting new shoot of new new leaves roots per group
per cutting shoot per cutting cutting
(%) (g2) (g) (cm) (2) (cm)
Aretan (6) 1,000 ppm+ IBA 1,500 ppm 50.39¢ 2.83P¢ 1552 1275  6.40° 0.58" 21.75%° 72.53%P
Aretan (6) 1,000 ppm 65.81% 3,452 1.80% 16.48%  8.30% 0.712 13.18° 71.60%"
IBA 1,500 ppm 53.65°¢ 2.65° 1.25° 12.60°¢  6.55° 0.632P 24.73% 82,33
Aretan (6)500 ppm+ IBA 750 ppm 62.242° 2.80P¢ 1.20%°  13.03°  6.%0° 0.60° 17.38°¢ 67.73°C
Aretan (6) 500 ppm 63.78 3.03P 1.50° 15.052°  6.88¢ 0.65%° 13.55° 59.58°
IBA 750 ppm 53.054 2.08°¢ 1.38P 13.98°  7.43° 0.68° 16.58°¢ 75,832
3478 Che ck 56.10°°4 1,959 1,23 10.93¢  6.18¢ 0.34° 8.2¢ 36,95

KHETTHEHER NS ELTFRERRERREHS B2 E-
Values within a column fol lowed by ‘the same alphabet are not significantly different at 5 % level

according to Duncan’s multiple range test,
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Table 2, The effect of different quantity of organic fertilizer application on growth and rooting of tea cuttings

& piiil WEZE &2 &% ®EOH i ' N OM B OE ¥ OB OE OB R 2]
Hnmmaﬂm: Survival Total weight Average weight Average length Average number Total weight
Km qu\mmbmmm uwuo:% rate per cutting of new shoot of new shoot of new leaves of roots per
fertilizer per cutting per cutting cutting
(%) (g) (g) (cm) (g) (g)
pE E %128 A 1 0 77 32 7,5 4, 190 25.2%P 15.6% 1.92
12 1/2 87.52 7.0% 3.92P 25 620 13.8° 1.7
1/3 B 82.5% 7.82 4.6% 30.2% 13.4% 1.9%
1/4 3/4 80.3% 6.2° 3.42P 228" 12.92 1.42°
0 1 84.0% 5.92 3.3" 22.8P 1462 1.1°
% 7 A 1 0 92.8% 5A? 5 5AD 21.9%° 1112 0.9 2
1,2 1,/ 2 97 .32 4620 2.32P 20 .8%P 1.5 0.7 2P
1/8 2/3 94 82 4.9 2.6 23 82 12.32 0.732P
1/4 34 93.02 4 2°P 2.47P 21 A7 12.82 g.510
0 1 98.5 5.4 1,67 17.6° 10.22 0.49°

ERTTHBRENERE LT BERRERRED D2HE -
Values within a colum followed by the same letter are not significantly different at 5 % level,.
5 AN EA-fE - HEHE BEAL L6 o

Ratio of soil and organic fertilizer in soil.

¥ s 855 (1989)
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Table3. A study on the effect of growth substances and organic fertilizer on the root ing of tea cuttings

& #H BE & 2 B O Lic) 'R M OE E I OM OE OH O® H
Treatment Survival Total weight Average weight Average length Average number Total weight
OB B +E A4 E K rate per cutting of new shoot of new shoot of new leaves of roots per
Oragnic Soil  Growth per cutting per cutting cutting
fertilizer Substance (%) (2) (g) (cm) (g2) (g)
EEEI2EA 1 0 82.5% 7.8°¢ 1.6° 30.2°° 13.42 1.9°¢
1/2 1,2 IRAI50ppm 79.0% 10.8% 5.9 36.2° 17.1% 2.6%
1/3 9/3 Aretm@®)IM0ppm 75.8%  10.7° 6.4 36.9% 18.5% 2.22P
1./4 3,4 %MM%_%@HB 9.3 8.4° 4.4 31.5%" 16.0% 2.0°
0 1 Check 84.02 5.9° §.3" 22.84 14.6% 1.14
EEg 7T @A 1 0 .82 4.9 ode 2.6 23.83P¢ TR 0737
1/2 12 IBAISWppm  91.8° 6.2 2 3,23 27.0% 4 520 1.06%
1.3 2,/3 Aretan(8)1000ppm 97 82 6.3 * 3.72 27,22 15.3% 0.80°d
1/4 Bk yomeniet  ogs® 5 e 2.2% 22.2% 15.4° 1.23%
0 1 Check 98.5° 3.65" 1.6 17.64 10.2¢ 0.49°

EBRER R BB (1989)
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Values within a colum followed by the same letter are not significantly different at 5% level,

5 A% LB - FEeE KL o

Ratio of soil and organic fertilizer in soil.
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Effect of Organic Fertilizer

and

Growth Substances on Rooting of Tea Cuttings

Chian-Hoai Fong*
Summary

Plant growth of tea cuttings of Chin-Shin-Dah-Pan was effectively enhanced by the soil
and compost mixture at different ratio, 5 cm in depth, paving underneath 'the virgin soils
of nursery beds. The highest effect was obtained when the mixture at the ratio of soil to
compost for cultivating mushroom, 1:3, on tea cutting was used. Incorporation of soil and
compost mixture into seedling beds was found to increase the total plant dry weight, new
shoot mass, length of new shoot and root weight by 32, 39, 32 and 73% , respectively, over
the control (no mixture added). At the optimum soil and compost mixtures, the Aretan (8)-
1000ppm treatment was found to increase the total plant dry weight, new shoot mass, length
of new shoot and root weight of cutting, by 37, 39, 22 and 16 % ,respectively, over no-Aretan
(6) treatmecnt (with compost)s while by 81, 94, 62 and 100 % , respectively, over the control
(without both compost and growth substances).

For the IBA (1,500ppm) treatment, the increases of the aforementioned parameters
were 38, 28, 20 and 27 % , respectively, over the control of the compost treatment while
49, 79, 59 and 136 % , respectively, over the control of without both the compost and growth
substance treatment.

Combination of two substances did not show superior effect to that of the single regulator
treatments of either one. Therefore, it is concluded that the cuttings can be treated with
either one regulator (Aretan (8)or IBA)only before planting to achieve the enhancement of

rooting and growth to achieve saving the time and cost of nursery cultivation..

( Key words : organic fertilizer - growth substance )

% Assistant Agronomist, Taiwan Tea Exper iment Station, Yangmei, Taoyuan, Taiwan, R.0.C.
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Fig 1 Population dynamics of the smaller tea tortrix, Adoxophyes sp. in 1984

Mal e moths attracted (No/, traps )

W2 AEHERERRARE _
Fig 2 Population dynamics of the smaller tea tortrix, Adoxophyes sp, in 1985
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Male moths attracted (No/, traps )

1986 A (1)

i3 REBERERFRLERE

Fig 3.Population dynamics of the smaller tea tortri'x,
Adoxophyes sp. in 1986
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Table 1. Attractive effect of the synthetic sex pheromone
of Adoxophyes sp. in different ratio (male moth /3

traps)
£ B - =
Z9 :Z11: EI1l1: 10Me Head station High land
* s’ * * * *
—54.)1 5/ _5 5 B N 5 ' _6
WRCA—g) 10RO 5—254) 6K B~ ) UK 95~z ) 6 I~ 951 10R( 545
l4days 10days 6days 14days 6days 10days
63 : 31 : 4 & 2 5 6 0 1 7 1
3163 4 1 2 40 20 1 9 51 9
47 . 47 1 4 2 19 10 0 8 29 8

* [5— ZHE
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Table 2 Attractive effect of the synthetic sex pheromone of Adoxopryes

sp., in different ratio at Long Tan (male moths / 4 traps)

7 ®T 0 x* 7 ®° . -
o1t E ° 7 days 20 days ’Zdays - Average
Z9:zZu:En:ioMe — T o F

- 1074=105, 195314, 14, — g Total B/ 1HHRE)
(moths / trap)
31:63 : 4 . 2 20 175 83 278 69.5°
A7 147 . 4 : 2 24 214 71 309 77 .25°
4 150 : 1 . 2 33 300 1927 460 1152
45 :52 1 1 : 2 18 313 33 364 91°
X [ — 3% %

#3 WNUREEREBEROBRBTREAZHESIBOR
(HeR 1BRe)
Table 3. Attractive effect of the synthetic sex pheromone
of Adoxophyes sp. in different ratio at Wen Shan
Subs tation (male moths_/t_rap)

T &5 R

Z9 :Z11  E11 . 10 Me
| Male moths trapped

31 : 63 :4:2 8,5%
. . . a

63 : 31 :4 : 2 5.5

45 152 1 1:2 9. 252

ﬁ%iP=1%!5%
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#4 BUREEREBRSHAENRLAZHES IHR
(MR 1 BRE)

Table 4, Attractive effect of the synthetic sex pheromone
 of Adoxophyes sp. in different ratio at Guei Shan
~ (male moths / trap)

W E B 8

79711 @ Date of investigation '

¢ V0 o ""““""__—_"""'"""_""_ 75 H
"E11 :10Me  6.30 7/ 5 7/ 8 7/ 12 Average
63 : 31 :4: 2 0.75b_ 0.75°  0.75° 0¢ - 2.25°€
45 :52 11: 2 15.5ab 20.5‘; ” 10bb 3D 9°
31:63:4:2 10750  14.25°¢ 15252  4.75° 457

H A £ @ 21.75  41.75°  19.25° 172 99,752
HHE: P=5%

£5 BREAVREITNAREIHT BR(HERB 4+HH8E )

Table 5 Attractive effect of the sticky trap with synthetic
sex pheromone in different height (male moths/4 traps)

ﬁti s ﬁWMIE'
= o _ ead station . o 121 land .
Treatment 24 K ( /17 ""'3/9 ) 20K ( 10/50 — 11/18 )RE 1 BaE
24  days 20 days nﬂllle moths/trap
R4 L 45 om 22 440 110
SAMESE 000 13 233 55,75
£ 458 T 30 om. 7 270 67.5°
Z9:Z11:E11:10Me 31:63:4:2 47:50:1:2

ﬁﬁiP=5%,
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%6 FEEBEBEAREEETHS ZEBN( 4 BHA)
Table G.Maie moths éttracted- at different distance by
marking recapture method ( 4 traps )

B g 6/7  __6/8  _ 6/16
- RERE mMa I EMa 2Rs SUs
Distance  Marked Field Marked Field  Marked Field

3m 69 219 13 146 5 369
6 m 28 125 10 92 0 319
9 m 9 106 4 126 3 374

12 m 7 161 4 126 2 275

m
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Studies on the Synthetic Sex Pheromone of the Smaller Tea

Tortix, Adoxopryes sp. in the Field

Suh-Neu Hsiao*
Summary

- The smaller tea tortrix, Adoxophyes sp. is one of the most important tea pests in northern
part of Taiwan. The populat"ion density is more high during May to July than the other months .
Four k,inds of synthetic sex pheromone, (Z)-Q;le.AC, _(Z_)-11',',C1..AC, (E)-11,CAC and 10
methyldodecyl AC were mixed in different ratio and set inside the sticky traps to attract
male moths in the field. The results show the ratio 47:50:1:2 has the best effect. Anc**--
exper iment to compare with synthetic sex pheromone produced by Shin Etse is tested in the
field, The data show the effect of the ratio 45:52:1:2 and 31:63:4:2 is better than the ratio )
63:31:4:2, but both are worse than Shin Etse. | - | '

' _The appropriate height of the trap was 45 cm high above tea bushes.One microtube which
cbntains 0.1 mg ‘synthetic sex pheromone can be used for 10 to 14 days. A male moth'mnmove_
12 meters long one night by marking recapture.

( Keyword synthetic sex pheromone ) '

* Super intendent, Wenshan Subs tation, TTES, Yangmei, T,aoyum, Taiwan, R.0.C.
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Table 1 Efficacy of different chemical formulation treatments for controlling

Kanzawai spider mites (Yu-chih Substation)

A B T SR S
Efficacy of spraying | o
Treatment DBSD 2 DA'S-"I) 4 DAS..l-) ' 8 DASI)' 12 DASI)_
N2 No.2 crP No? crP No.PcrP  No.PcrP
A 480 4.0 93.44a 35 93.77b 0.5 99.20a 0.0 100.00 a
B - 67.5 5.5 94.53 a 4.5 95.48 a 2.3 96.43 b 0.8 98.99 b
C 65.3 12.8 82.08 b 5.3 96.74a 55 96.61b 8.8 ‘98,13 c
D 104.8 28.3 74.29 ¢ 155 81.10 ¢ 16.0 94.35 ¢  16.5 88.30 d
E ' '

68.8 8,5 — 860 — 84.5 — 105.3 —

1 ) DAS, Days after spraying 3 DBS, Day befd‘re spraying.
2 ) No.,, No. of mites / 50 leaves.
Control ( before)

————— X Treatment (after)
Treatment (before) - ' D
3 ) C.R,, Control Rate (%)=(1— -_ 7 x 100
' Control (after) .



f B R ISR SR BR P K B 2K M i SRR T > MR EER 39

4 ) A MR ELFHERERRBEERES ZREFZR .

Resul t followed by the same alphabet in the same column are.not significantly dlfferg'nt
at b % level according to Duncan’s Multlple Range Test,

DALEPYIRMER 2> 34 ~5~ 6~ 7R 8RE o .

The above-listed 4 itemsof notes are true for the Table 2 >3 >4 ~>5>~6>~7and 8.
®2 TRABREMZBHHR (XUFH) _ _
Table 2 Efficacy of different chemical _formulation treatments for controlling

Kenzawai spider mites (Wenshan Substation)

BE 4 i B ?ﬁl :
- Efficacy of spraying _
Treatment pBs 2 pasl) 4 pasl) 8 DASY | 12 DASY
No .2) | No.Z) C.R.B) No.z) C'.R.?’) 'No..z) C.R.B) NO.Z) C.R.3)_
C 1306 272 79.5 b 102 . 9_2._0 b 37 95.4 a 134  77:6 b
b 1028 44 612 c 360 66.5¢c 46 34.1b  115.2 75.1 he
E

971 1012 - 1003 — 604 — 443 —

#3 A RIPEWZ BEHHE (HORE)

- Table &Efflcacy of different chemical formulat ion treatments for controllmg

‘Kanzawai spider mites (Head Stat ion )

;E ' i B OB R
| Efflcacy of Spraylng

- Treatment DBSD 2 DAS 4 Dpasl | 8 paslt 12 DAS!
- No., No.2) C.R.3) _No..2) C.R.3) No..z) C.‘R.3) No.2) C.R.g)'
A 1217 .5 52.7 97.3 a 29,7 97.9 a ' 51.3 93.5 a 14,4 95.7 a
B 1525.7 472.0 78.3 ab 204.5 76.5ab  240,0 75.9 b 188.3 56.6 bc
C 1249,5 616.5 65.9 b 380.5 70.9 bc  172,579.5 bc  77.3 69.1 abc
D 1488.0 62.3 97.2 ab 8.0 94.3ab 71,7 93.2ab 42.0 86.5 ab
E 945.7  1348,5 — 1045.0 — 630.5 —  260.3 —

BUERC]: 2 3) BRYUSBRBOMBEROEERH ML T - &R L Talstar 1250
SR B ek 3 KR Peropal 4000 % Morestan 1000 f 5 XA Talstar 250065 o 8 M 588 £ i
N 0 & BRI o E%Tm%%#ﬁLWE%muE@ﬁﬁﬁFwE&EEETZ%%ﬁ%&
RERAE > BV DU (ST FEEFKD 5 P77 8 B A 0B v R » I 0 1 R AT 3K B B T y BT
KB R BB o -

SAESREMBIHR(FKRL56)
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®4 RABRBMZBIHR(RGDS)

Table 4. Efficacy of different chemical fdrmulat_iom _treatmeni:s for controlling
the eggs of Kanzawai spider ( Yu-chih Substation)

WO % B

B _
- Efficacy of spraying

Treatment D'B'Sl) 2 DAS]'_) 4 DASD 8 DAS L 12 DA'S'l)
No 2) No.z)_ C.R 3) Noﬁz) C.R 3) No 2) C,R,S)' _No;z) C;R,s_)

A 50.0 72.8 34.43 b 38.3 50.38 2 49.8 54.47 d 17.5 90.58 b

B 67.0 91.5 29.38 ¢ 57.8 37.17 ¢ 33.8 59.29 ¢ 13.3 92.13 a

C 65.5 77.8 37.90 b 45.8 52,30 a 29.0 68.17 b 27.0 82.21 c
D 955 65.0 59.17 a 70.5 44.61 b 29.0 78.13a 49.0 77.86 d

E 81.5 160.5 —  113.0 — 140.3 — R

195.5 « —

#£5 FASBREMZBIHR (LB )
Table 5. Efficacy of different chemical formulation tr-eatnients for controlling

the eggs of Kanzawai spider mite (Wenshan Substation)

mBE w® OB K R
Efficacy of spraying

Treatment DBS’l) 2 DAS ) 4 DASl)' . 8 DASD 12 _DASl)_

No .2’ No.22 crR®  No.? crRP NP crY No.P crY

A 734 428 39.7b 481 355c¢ 181 76.0a 67 88.8a

B 918 368 58.6a 378 59.6a 510 46.1 c 237 68.4 ¢

C 910 842  4.4d 698 24.6d 279 70.2ab 142 80.9b

D 1152 844 24,4 c 552 53.0b 344 67.0 b 124 86.9 a

E 504 488 — 513  — 524 — 40 -
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Table 6. Efficacy of different chemical formulation treatments for controlling
the eggs of Kanzawai spider mite (Head Stat ion )

RE Hm # ® R

- Efficacy of spray ing

No.?  No.P cRY  r. DN R, 2 w2 cr® N2 crD
A 7107  136.3 84.9a  13.7 98.3a  49.5 89.5 24.5 82.5 a
B - 997.3 426.7 61.9 ab 218.0 80.9 ab 194.3 68.1 101.0 73.3 ab
C  862.5 $3.3 62.5ab 2463 73.3ab  96.0 84.9  33.7 86.8a
D 690.0 239.7 69.5a  79.3 90.2 a 76.5 86.8 47,3 79.7 ab
E

626.3  755.3 —  729.0 — 503.0  — 2795 —

HIA E= % (%45~ 6 ) ZPEMNRIVERBERAEBREHN AT RTE » BT RN AIHCR
ek o LUMIBEEM AP HRE » EFRIHE » BRSAIRK ﬁ?ﬂﬁ%ﬁiﬁ&ﬁ%ﬁﬁﬁ%lﬂaﬁ%
EREREANEET » IR T LASSE MEBE oo 6 39132 B0 1L A OB TR B8R » T 398 o 09 G BB BRI BNV E —
Foh KA 2R - IS > B DU e SR 4% ro Ay HH BT RE 38 3R AR EE B 16 BUR ©

 ERRAEHN SEE (Amblyseius longispinosus ) ZHB(ET ~ 8) .

£7 ARA2HBEWREEWHoLE (RELSE)

Table 7. Efficacy of different chemical formulation treatments for controlling

‘the predator mites, (Yu~-chih Substation)

R I w OB m B
| Efficacy of spraying

Treat ment DBSl) ' 2'DASl) 4 DASI) 8 IDASD' 12 DAS]')

e —— s = _—_—__—__I—-—-—_-——m_ﬂ‘“

No. No fz)C.R, ) No,z) C.R. 3) No, 2) C,R.S) No,.z) CGR.,3)
A 8.7 0.7 58.15 a 0.0 100.00 a 0.0 100.00 a 0.7 57.78 a
B 3.3 1.7 47.22b 5.7 36.85c 0.3 96.30a 0.3 59.26 a
C 2.3 1.0 27.78 ¢ 0.3 96.67 a 0.0 100.00 a 1.0 27.78 c¢
D 3.3 4,0 29.76 ¢ 3.3 62,41 b 1.7 81.48b 0.7 51.85b
E

3.7 3.3 — 8.0  — 5.7 — 3.3 —
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%8 JREIDRBMSEEE B (BORS)

Table 8. Efficacy different chemical formulation treatments of controling

the predator mites (Head Station)

B 3 B #® H R
| Efficacy of spraying

‘Treatment DpBSY 2 Dpas?? 4 pas? g pas?) 12 pasV

0.50 0.00 52.45  0.00 39,97 0.25 45.68 = 0.75 49.18

A
B 1.25 0.25 47.11  0.25 47.73  1.75 34.70  3.25 40.11
9 1.75 1.00 43.13  0.75 43.17  6.25 20.04  2.00 56.33
D  0.25  0.00 42,57  0.25 53.68 1,00 45.03  3.25 76.43
E

L 0.75 2.50 42.15  3.00 52.06 3.00 34.49  8.75 33.60

MR T~ SETEBLMBEBREMB KB BIEERTA © ERBSB 2R AILISE NN
BB - IO Talstar 1250 fEROME & » KA RRA o b F it > BB RERRES
RAK H KRR - Wuﬁﬁ%%ﬁﬁ%uﬁﬁﬁ%%ﬁh%ﬁ%ﬁﬁﬁ&%%ﬁ%*$@ﬁﬁ@mm
S5 B AR > BB R BB 1y o '

M- R

F R BT i B RS e E— MG R RS BB R - HIEZE MR oG -

B2 BT S B DR M TE D Bk > RERMZERS (FEe ) mx®)) E iy
M EE L3R I 2 7R R B AR A DR SR A FLBR VE O SR © 7 BB+ Peropal Mt s () »

%%QWMEﬁﬁﬁmﬁm%ﬁ*m%ﬁﬁﬁ%ﬁﬁﬂ%%%&%*uﬁﬁé#ﬁumﬁﬂﬁﬁﬁﬁﬁﬁ
» BURBESE o Talstar KIBRAREM O @ Boumm g6 L8 SREATRARRE
e T 5 M 2 DRI o B 0 DU BE OB W 0 BURTE R BRI A BNHE K EwEE O
ELRHE RS oy 18 B R S M2 s RS W E R s e ©D.
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Field Tests for Talstar and Peropal to Control Kanzawai Spider

Mite in Tea Gardens in Different Areas

Tz ing~ Lu Liawl,Min'g - J iunn .Kaoz,
Hs in -~Kuang Ts eng3 an__d'..-Huey'-Tza-ng _chen4_

Summary

Field tests of two new chemicals, Talstar and Peropal, for controlling Kanzawai spider
mites were carried out at tea gardens in Shiding of Taipei, Lungtang of Taoyuan and Lugu of
Nantou, The purpose was to find out the best formulations and timing of application which
may have more lasting efficacy and less damage to the predators. Talstar (10 %) W P.1, 250
X was found to have the best efficacy followed by Talstar (10 %) W.P, 2,500 X and Peropal.
- (43.86 %) 4,000 >< However the former formulation was found to have high toxicity to the
predator of mites, while the later formulations which were found to have low toxicity to the
predator of mites controlled the mites as well as did the former under low population of the
spider mites., It can be concluded from the results that the chemlcals should be appl ied as

high dllutlon as possible in the early spring when the mlte population 1s lTow,

( Key words : tea > chemical control ~» Kanzawai spider Iml_te )

1. Research Asmstant Yu chih Tea Experlment Subs tat i 10n, TTES Sun Moon Lake Nantou
Taiwan, R.O,C,

2. Assistant Entomologist, Wenshan Subs tation, TTES, Shiding, Taipei, Taiwan 22351, R,
0.C, |

J.-and 4. respectively, Assistant and Assistant Entomologist, Department of Tea Agronomy,
TTES, Yangmei, Taoyuan, Taiwan 32613, R.O.C.
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EMREEE, ERRAXEERRBE, RTHAERE WY, SHAMITEH N6
Ziho, RERBETL, SENZEETXARENMARE. KHHRBMKEENE H 5004
G, BRAROES B8, FoARE KEp LTG0 E, FR A M0 Y
P, EREBSEFEEDEELNY, DENSOBREAR T AP ERMEFREEE
EEXFABBELERE, CERBRAENUSELATRELOAREEES, KEEEK
GEEHBES, EABABRMORES 2 6. FEARZEAUEERSN XEQR &
B, BAMRRWEUXAEE R ROARME, '

(M@T: AMRE, EORS)

D

 EEAKCBERDEEERE TSI P T R LU R T R SR E > DA
Wi S R EH KHE o R IBATEQHN LA BEE TAMeERRE FREAKETBEE » HH
ARSI EH SR/ E RS ERMEAEENAHRE - RIS REENRE » BARS
Bz AERBMARE S BUETELL FEEREAAEERGR2EMBZHATRE » B KERE
vEmpEiAswE ( 1.3) o BRM RN ERRRGEES IREERBAREE » B ST
SEWEEAR » RIER BER R » EIEAE IR ERIN 5 5 5 7% BB R 3 00 % %
B T E WREE » SRS IR PRI 4% » LRI - EHIRHE AE 2 URETR L AGRERS » 18—
2 o (B7RE OO I SRR R » 72 MR MY BROE BT o TN H O B GAAKET ENENR AR > MR E R A
RSRBE » BB HEARRE— TR - ARERTHEREE BON NRERGa IS ——KRR Rt
BTXDRE  BRETE b TERERNETAEELBRAL > LHRNBESHOR DHE RS
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= HMERSE

OREEBRE
iﬁﬁ%[ﬁiﬁﬁ%t‘kﬂﬁﬁﬁlﬁﬂiﬁﬁ%ﬁﬁﬁiﬁﬁ y AEH B PG+ VUAE M 7R BRRE » %QEIED

WREARAERAER  HAGKE:
LRI R 7 G A~ R Y~ R KEREE 8 T HEE R B
AR Bk B EEBRER S _
KB ERAN T E @%Eﬂﬁmzuﬂcﬁ  PEBRR 2K ~ B Tl Re
%) P REFHAWERTEBRS _ ' '

33U 25T RO\ 15 | 0N ZRME RIS o

4. BRS¢ IS ~ R JOHR TR - N%&*Mﬁﬁ%ﬁﬁﬂﬂl

5. i I T B R R T O o
Ok BB R -

0~ b B REER BT 0 LREE S NERERR S AESEZENFRERWAT
REEHRD © B0 5 7 DA A A I 2 U — R AT Sk © B RS R b B#E T o

=~ R .

WETHFNE T EERR » mRARTFRNSE RN » = ERET(F SR Mk RET » SEE
& o MRS WERE N > 5 MEAS M OERNRRUE » BREDTR » TIRA G BEHS
# o TRAMISBEE REIHMT : '
OXEERE S

16~ WK EERR SR 1o

Z1 ﬁ%mﬁmrﬁﬁﬁ%iﬁmﬁm .
Table. L District distribution of tea gardén and household of tea farmers

in eastern Taiwan

SR X EE R X RPFE SFFLEX M =

District ha., tea garden N?mou;?ilcflaam l;ra:lv?rgeusﬁld Note
"L L BT ' 202.08 140 2,09 mEsRE
Taitung Luyeh MO
Hsien SR © 150.59 80 1.89 '

Peinan ' -

A ik £8. 588 - 20 .00 10 2.00

T aimali _ |

T (aE - 58 ) 7.00 9 0.78

Taitung city (Chihpen '

~ Yenwan )

ﬁﬁﬂ 5.00 | 2 ,.2n50

Tajen |

¥ A - 5.09 8 0.64 o 3 A

‘Haituan | ﬁ%ﬁ
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& & 479,76 249 1.93
Sum
O B R 362,02 295 1,23
Hual ian Juisui : |
Hsien ( %) (210.21) (130) (1.62)
Wuheh |
( A ) (130.98) (155)  (1.18)
- Hokang .
(Hide) (20.83) (10) (2.09)
Juipei
Y8 (EE) 21,57 23 0,94
Kuangfu ( Fuyuan )
B 55 41 37 .24 30 1.24
Wanjung . | | |
FHAB(EEHR) 25,43 5 5,00
Hs iulin (i.ncl,Yuli ) |
&  Et 446,26 353 1.26.
| Sum | | : |
S+ S 0 92%6.02 602 1.54

Total

RBEEDE TEMRR 446.26 AET » BHRR 479.76 NEH » MR A 926.02 AH» HREF € 75 EHERH
TEMRR 430 A6 » BEHRR 509 ALK » MEES LU T ERAASRHEREELE » TR RES B
TEERRETA 353 5 » EEMEHAE 2495 53602 F - SFFHER» THEMRS1.26 AH » EFHS1.93
AN KBHERK o '

ORE BT
K E AR SRR 2 o

%2 WHEERERHSERES MY

Table 2. Distribution of tea varieties cultivated in main tea districts, eastern Taiwan

B BF 3 B2 Tl b MBI i Rt itk (2. ETRHE SHiEMmE
R R Luyeh Peinan Wuheh Hokang Fuyuan Mayuan
Varieties A B BEXK A @ BSE A W OBSL & B S A ® BESH A& W OGS
ha. % ha. %  ha, % ha. % . ha. % ha. %
# O B ¥ 172,86 59.18 115.82 76,91 81.54 38,77 0 0  14.62 66,77 18.46 49,57
Chin-Shin-Oo-Long o |
# Lo X H 558 1.91 0.42 0.28 83.66 42.63 0 0 6.02 27.96 0 0
Chin-Shin-Ta~-Pom | |
R’ B 2096 7.18 7,72 5,13 18,92 9.00 22.75 17.37 5.89  15.82
Wu- I
G 13.96 4,78 7.63 5,07 0,8 0,38 51,77 29,53 (.58 2.67 12.89  34.61
Assam | .
X ¥ B #H 3.8 1,19 0 0 0 0 0 0 0 0 0 0
Ta-Yeh-Qo-Long |
X % 1 5 0 0 0 0 1.17 0,56 0 0 0 0 0 0
- TTES No,1 - ) |
‘R T U 0 0 0 0 0 0 39,18 29,91 O 0 0 0
TTES No.7 | |
K x 8 i 2451 - 8.39 0 0 0 0 5.19 3,96 0 0 0 0

TTES No .8
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' % 9 B
- TTES No.9

E X 12 %
TTES No.12
dn R 58 1%

Clone line No.58

- T 1
Total |

930 319 0 0 0 0 0 0 0 0 0 0
41.43 14.18 19,00 12,61 18.21 8.66 O 0 0 0 0 . 0-
0 0 0 0 0 0 120 98 0 0 0 0
292,08 100 } 150.50 100  210.30 100  130.98 100 100  27.24° 100

21.57

| ERREFREEAELUTORERESS  ERL2RRY  AEBEERETRZ 13.17 % LK
RE WA ELUNEESE  HFOAA RS FORNKZ » BHAENCARMRE B RADR/NE
WA BE ~ BRAEERAA » WHEL/NEEAE  BEALAREBE RS » FEFBERRKLUN
EHES > BABE L+ AEEAERSR (& 3) Vet BHES A W BILRESIHE ORI

1 R R ® O KA 5

BIERE HIESHFECHEMAMOUREERE 5 T ERRBE RS2/

, EAFRE2EELERE » WA 215 R 6  BERRN B8 URBE 2 4 E e
# BRERKH > NEHSEEZFARE  WRAREREERL  REARE - NRUHHRER

B BiRBREE

BN EREIEL R II:I:*—% ﬁﬁﬂﬁﬁﬁﬂﬂﬂﬁ%ﬁﬁﬁﬁﬁ’rﬁ » TOF] SRR K T 2

’ fﬁfﬁﬁ-—}’ﬁbﬂlg{ﬁ% °

3

HEAEGEES (TRERXERYMERS)

Table 3. Construction of tea varieties cultivated in eastern Taiwan
- (Data referred from the investigation of Council of Agriculture, Executive Yuan 1987 )

AT

. & E HFORBE 2 HOKA i 5
1 1 Total ‘Chin-Shin-Oo~Long Chm-Shm—Ta—Pm 'I'IESNewVars Others
District A B BEAH A & Eﬁm A B BAK A @& Eﬁm A E EAK
_ ha, % ha. ha, % ha. haea %
— - _ R
Taitung Hsien | | | |
ﬂ% ?lr -~ 509 100 414 81.34 10 1.96 55 10.80 30 5.90
ote ] _ _ . .
BEE 182 100 178 97.80 0 0 2 1.10 2 1.10
Peinan
FW}BIB 283 100 199 70.33 10 3.53 49  17.31 25  8.83
e >3- _ _ hs
,7!: Mﬁﬁ B 4 100 3 75.00 0 0 0 0 1 25.00
T’aimali _ - o .
¥ 8 15 100 14 93.33 0 0 1 6.67 0 0
Yenp'ing . ' , _ , o
5 v & 5 100 4 80.00 0 0 0 0 1 20,00
Haituan o ' -
& & % 17 100 14 82.35 0 0 3 17.65 0 0
Chinfeng | | o |
%f:ﬁﬂ 3 100 2  66.67 0 0 0 0 1 33.33
Tajen _ |
{7 Bk
Hual ian Hsien r : |
ﬁ% '-‘.;r'lr 439 100 136 30,98 84  19.13 0 0 219 49.89
otal | | |
_3.{355;& 4 100 '3 75.00 0 0 0 0 1 25.00
ull |
¥ B B 15 100 11 73.33 4 26,67 0 0 0 0
Kuangfu | | | |
aﬂ%mm 339 100 95 28,02 80 23.60 0 0 164 48.38
Jutsut | | |
% KB 11 100 8 72.73 0 0 0 0 3 27.27
Hsiuglin _ . | | |
B e M 70 100 19 27.14 0 0 0 -0 51 72.86

Wanjung
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SLal _

R AEMBATERONBAFR RARERESN » SR ABSBOERELRN - BBREFLTA
ﬁmﬁﬁﬁ(is)m’@m%mmmﬁmg+ﬁmﬁemmﬁﬂ%ﬁ!ﬁ%xma%~ﬁm%~ﬁﬁ%
» 7t SERR T5 bk 010 BT AE 1Bl IR AR AR 2 ME o TT BN TR - HEBSRERE 30
SERFEREFAEERE) » AR THEANLRSBABLE RS FESMGLENEBZES -

4 BHRTERE I BREBS MY

Table 4. Distribution of age of tea tree cultivated inmin tea districts, eastem Taiwan

L ENHE 8 il

FEE ¥ Mo (i g R fig o (R - 47D 4"

5 (48 ) Luyeh Peinan Wuheh | Hokang ~ Fuyuan Mayuan
Tree age A B BOE A @W EAK £ ® E&H A B BSH A H B B/ N - N =12 35 vl
years ha, % ha. % ha. % ha, % ha, % ha, %
<5 149,27 77.80 98.03 88.85 70,57 41.16 13.53 12.22 8.22 42,90 14.70  61.50
6 — 10 20.80 10.84 0 0 36.52 21.30 25.71 23.21 1.72 9.19 6.80  28.46

11 — 15 1263 6.58 3,60 3.26 39.40 22,98 6.12 5,53 7.64 40.77 2.40 10.04
16 — 20 650 3.39 2,80 2,54 0.3 0.18 1.81 1.63 0 0 0 0
21 — 25 0 0 0 0 0 0 42.71 38.57 0.50 2.67 0 0
26 — 30 0 0 0 0 0 0 0.8 0.78 0.60 3.20 0 0
~ B 2.68 1.37 290 535 24.65 14.38 20.00 18.06 0.05  0.27 0 0
Unknown | | '
T 191,88 100 110.33 100  171.44 100 110.74 100 18,73 100 23.90 = 100
Total
£5 BWHEEEMBEN(TEREREZASHAEZTRE )

Table 5 Construction of age of tea tree cultivated in eastern Taiwan o _
| (Deta referred from the investigation of Council of Agriculture, Executwe_ Yuan, 1987 )

Bt (R B
District

S
Taitung Hsien
&t
Total
Pei1nan
_mﬁ:ﬂ
Ak B 5

T'aimali
enp’ ing
% W

Haituan
& K& X
Chinfeng
B
Tajan
R
Hualian Hsien
Mt
Total
R |
Yuli
¥ M 5
Kuang fu
i
Juisui
% A
Hs iul in
L X
Wanjung

ha.

509
182
283
4
15
5
17
3

439

15

339

11
70

f
A W OESK A W EHW & R ESH A &

Bt

%

100
100
100
100
100
100
100
100

100
100
100
100
100
100

FHE=Em

<3

82

52

17

65

50
11

- years

%

16.11
1.65
18,37
100,00
0
100,00
100.00
33.33

14.81
50,00
0
.75
100..00
2.86

% +EM

4—10 years

ha,

%

237 46,56
27 14.84
193  68.20
0 0
15 * 100.00
0o 0
0 O
2 66.67
232 52.85
2 . 50.00
o 0
0 0
0 0
31 44.29

+E AL B

ha.

190
152
38

0
0
0
0
0

139

34

> 10 years

%

37.33
83.51
13,43

o OO o @ ©

48 .57

W o O o o W

e 46 7% 18

Barrenness

AL A W B

“ha,

%

0.68

4.28
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A ELEEGRERE .

A BT E WG R S T RS KRR S BRRNE 6 o Tt
EREREES > L REM > ST RE OB o 00 B — R gk o DRI 0 BRTEEF R+
E%  SMAEDREESH  RBAEHLN LR EY o aMEe K219 » AL HHARES &
RE> DERMEBRKE RS HER AR WU SEET AR S Beth B Ml Wi BF
~ RO H LI M % o fE E BR e i B AT ASHE R A > K LR IS BRI » 00 TR S e — LU B
B2 KE » BB NAR > EEERER - RASEEBEBRK 2R » K HIE RN TS
HARBE » AEEZES > MU WEKHE » BRSR AR EERSHB A& HHEBREBBARTE
FET NEERBABSEE 2 XA L+ AEMELERE T » R REH WSR2 7 06 (858 34.58
% » BT 16.79% » BFARE 22.90 % » BEEAE 7.13% AMFRREHH KRR » RS EARK
BCRUBR R » DN B K AR BT o ER AEMF A (5 0 & REHIRR -
@R WAL RS AE
 ARBRERABEMAEEE SR MTRE ~ B~ HRIE PR TS » RERFINE 7 o
— BT RO 7T HEAE 120-180 ONRY » BREE - #KH R IEHFE 30-60 onpl » A RBHEL o

BEKRRESRERS  PERB2.3% » THKB2.8 %

#6 BHHMETEREXMEEREHE

Table 6. Yielding conditions in main tea di’és_tri'cts,, _eastern_T_ai'Wan

| ENHE ERE 8 4 o8 ERE B R

i = 15 =| Luyeh - Peinan Wulieh Hokang Fl-l}'llﬂn Mayuan
Items investigated 42 B ®BOH W E'Bai "ﬂ‘ W BEHE & R’ BN A @ BHE A WK Eﬁ“ﬂ:
| ~ ha, % ha % ha. %  ha, % ha, % ha. %
+ K '
Soil texture
ol 45,65 15,62 69,31 46,02 47.49 22.59 0 0 12.30 57.02 23.05 61.89
Clan - | | o . o
- 14005 47.95 43.23 28.70 26.36 12,53 125.98 100 7.66 35,51 11.03 29,61
Loam | - |
®» ® + 82,58 28,27 19,00 12.61 134,99 64,21 0 0 0.86  3.98 2.02  5.42
Sandy leam’ ' | - |
PR 18,18 6.22 19.05 12.65 1.37 0.65 0 0 0.75 3.47 0,57 1.53
Sand | |
BEL 5.62 1.92 0 0 0 . 0 0 0 0 0 0.57  1.53
Gravel - | | 3 | | .
#i‘! ili' 292.08 100 150,59 - 100 210.21 100 125.98 100 21.57  100. 34.24 100
ota |
Topographic condition | | |
o) M 196,96 67.43 43.83 29.1t 86.97 41.37 0 0 1.38 6.4 19.97 53.63
Plateau | | | - | -
g b 95.12  32.57 106.76 70.89 123.24 58.63 130.98 100 20.19 93.60 17.27 46.37
Siopeland | | | |
ﬁ%ﬂ éT - 292,08 100 150.59 100 210.21 100 130,98 100 21,57 100 37.23 100
Tota

] I i

Irrigation installation

7 101.30 34,58 25.27 16.79 15,000 7.13 30.00 22,90 0 0 - 0 0
yes | | | - -
0 . . ’ .

. i 292,08 100 159,59 100  210.21 100  130.98 100  21.57 100  37.24 100
ota | |
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#7 WHEEFREIRMERELLERMEY
Table 7. Tea bush cultivated and Rrowing status in main tea districts, eastern Taiwan.
| | FEE ¥ Hb BE B T 3 O 368,480 £t L 140 P b W AR MR
1 S - | =] Luyeh Peinan Wuheh ~ Hokang .Fuyuan Mayuan
Items investigated 4 Ui EHH & W B4 & e B A & /K & B A A B’ Eﬁﬂ:
| ha. % ha., % ha. % ha. % ha % ha. %
T BE(m)
Row spacing
< 90 0 0 0 0 0 0 0 0 o 0 0.7 2,93
90 — 120 0 0 0 0 0 0 0 0 110 5.8 7,35 72,61
120 — 150 13,85 68,04 44,07 39w 195 1,14 0 0 156,91 84,94 5,49 22,95
150 — 180 35,62 18,67 23,16 2098 13,0 764 O 0 1,32 7.6 0,36 1,51
> 180 070 036 060 054 2,0/ 1,21 O 0 0 0 0 0
A~ B 25.00 13,08 42,51 38,53 154,33 90,01 11074 100 040 214 O 0
Unknown |
Bk B (om)
Planting distance R
< 30 13 068 O 0 0 0 0 0 0,40 2,14 050 2,09
30 — 60 10075 52,50 58,97 5345  5.41 315 0 0 16,31 87,08 23,00 96,23
60 — 90 51,70 26,9% 8,8 8,02  8.82 5.6 O 0 197 1051 0 0
> 90 170 08 0 0 0.95 0.55 O 0 0 0 0.20  0.84
A~ B 25.00 13,03 42,51 38,53 156,28 91,15 110,74 100 006 027 0,2 084
Unknown
% ®m(om)
Bush height | o
< 30 4,3 227 O 0 0 0 0 0 100 534 060 251
30 — 60 108,51 56,556 54,79 4966 O 0 0 0 1,12 - 59,38 11,50 48,11
60 — 90 50,54 26,33 893 8,090 O 0 0 0 3.46 18,46 9,20 38,50
90 — 120 858 4,48 0 0 0 0 0 0 280 1495 2,60 10,88
- >120 0 0 0 0 0 0 0. 0 0,30 160 0 0
A~ B 19.90 10,37 46,61 42,25 171,45 100 110,74 100 006 027 O 0
Unknown |
B fE(om)
Bush width |
<30 1368 7.5 7.40 671 O 0 0 0 15 11,48 1,5  6.49
30 — 60 9214 48,01 479 4294 0 0 0 0 6,37 3402 560 23,42
60 —90 - 40,53 21,12 6,78 6,15 0 0 0 0 5,64 30,09 620 25,94
90 — 120 1558 8,12 2,15 19 0 0 0 0 3.82 2040 7,70 3,22
> 120 360 1.8 0 0 0 0 0 0 0 0 025.. 1,05
A W .35 13,73 46,61 4225 171,45 100 110,74 100 075 4.01. 260 1088
Unknown ! | |
£ KB X
Vigour of growth | |
O 97.42 5077 32,71 2065 0 0 0 0 325 17,3 2,80 11.72
Strong - | | |
L 89,54 4667 ™8 67HM O 0 0 0 14,78 78,90 20,31 84,99
Middle . | |
- 20 110 1,40 127 0 0 0 0 0.3 1600 079 3.2
Weak - | |
A B 2,81 146 1,26 114 111,45 100 110,74 100 040 214 O 0
- Unknown | |
S - S
Missing plant | | | | |
B - 92.76 48.34 M7 890 O 0 0 0 7651 40,08 9,69 40,54
Distinguished |
AN B ¥ 61.71 32,6 O 0o 0 0 -0 0 4,06 2168 12,40 51,80
‘Undistinguished '- | |
A3 '37.41 19,50 1656 14,10 171,45 100 110,74 100 707 3820 181 7,57
Unknown - | |

IR SR  BHEHDS

Data obtained from the farmers inqui red ~should be careful when referred.

WHRTRABMAE .
MEREBEMES ~ K9 © ﬁﬁﬁﬁﬁﬁ%lﬁ.?ﬁiﬂ&;ﬁﬂﬂm » A - B—RRME TRBRME =

‘E S, S ERRA TR MEEAEE > S E IRBRMET —EE O L » BUER
A T REGIR 7 2% BRI LU M 2 Mg ok o %U.ﬂ%ﬁﬁﬁﬂ%lﬁiﬁ AESRELSER OReER 2/ T
Hﬂﬁﬂﬂ%ﬂﬂﬁﬁfﬁ§$%2ﬁﬁﬁkﬂIMﬁﬁ G st 8 7 TR R A 3 o oA/ T A
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FAEME > EREA o B TRS BRI » M RLEMERINT2E » BEARHB LB » RIEERIE
RA > SEXETIR > DARMEREE » BHBRNT RSN o LB D/ NEBRRITRE » XN
AMEY) o FEAREREABTRME » ERRMK > CERRMR - W80 00 BER > i85
TR » WAHES SAEZMTIHERAZREY -

#8 HITHMERRTRIMmEY

Table 8. Distr'ic_t distribution of tea manufacture plants in eastern Taiwan

SHEE TR X B W SHR LR AMER

District No.,tea manufacture ha., tea garden bha., tea garden / plant
' - plants '
EEER EERR 28 292.08 10.43
Taitung Luyeh | | |
Hsien B4 eS80 24 150.59 6. 7
' Peinan _
A £ 46 3 20.00 6.67
T’ ai malj .
2 BT 0 - 7.00 —
Taitung city . |
R # 0 .00 —
Tajen _ -
- Y ( RUAS) 0 5.09 —
Haituan (Litao) -
& & 55 479.76 - 8,72
Sum
TEIERR _
Hualian #8588 36 362.02 10.06
Hsien Juisui | |
(8 @) (32) (210.21) (6.57)
- Wuheh | | .
(8 ) (1) (130.98) (130.98)
Hokang ' ' |
(B8 4) (3) (20.83) (6.94)
Juipei |
YR 6 21.57 3.59
Kuangfu R |
L3 1 37 .24 37.24
Wan jung | R
FhA( EER) 1 25 .43 25.43
Hsiulin ( incl, Yuli) '-
& 3 44 446 .26 10.14
M &t 9 - 926.02 - 9.30

_Total



%9,

aR 3 B {ﬁﬁﬁ;ﬁﬂ:ﬁ o

K TR

HRERAEERERAE 53

Table 9. Installation of partial fermented tea manufacturing machines in

main tea districts,

eastern Taiwan

W W OB E R

& IR F ® % ¥ 2 8 iR M oM OB & A W
District No,, tea manu- No., bamboo No,, shaking No., panning No., rolling No,, mass rolling No., drying No,, roasting
- -facture plants tr.ﬁy - machine 'machine | machine machine machine machine |
E " OB 24 6,680 . R 23 26 28 1]
Peinan, Taltung |
X ® B ¥ 28 8,020 38 44 27 32 21
Luyeh, Taitung |
€ & % & 32 10,090 60 74 40 | 38 26
Wuho, Hualian o | |
a 3t 84 24,790 126 151 03 08 58
Total .
g B T 8 295. 1 1.5 1.8 1.1 1.2 0.7
Average per plant
(O A A B A AT 2 . ,
 HERS BOAH S FOBH RENAEEHEZAERARAEDHMEI o £+ WEF HE T

BEPEEELUFORBARE  WE ATELR » RRRZNE A ELEER » RUATGTWEIIRETAESR

oy MU ERBRE @Rl — 2H e HAEMRK

B L RERAEWBEGEAY » BIEXBRPHERE

ﬂﬁﬁﬁEZﬂﬂ » RFRBLA » BRBUFRBE ﬁ%%ﬁ*b‘ﬁﬁ'u?ﬁﬁ%i ’ ﬁiﬁiﬂtﬂi%ﬁﬁ

koo

R M A BREEEE + RE > EETWRE RMRERATRR » DRGSR A
BSER > 585+ M2 BB W BT AR SO BOR SR T B B 5 )RS
T BEMSEEN G » FEBERH DL AR DK LMEET  SHMEBRRTIER > AREREE

ﬁ.l:i]ﬂ SR RN E W

spray ing

B SEY R RREMES U ERSEA SRR L IR RE 2 Ae

y (EHECREBESH @%!ﬁﬁﬁiﬁﬂ B
10, %ﬁ% ~ 16BN [B] L % B 1F A B AR 47 4 LR
Table 10. Production cost analysis of different tea varieties in Taitung (T)Hsien and Hualian (H) Hs ien
1R (Y AN v/ N # i O

unit.NT dollar / ha / year

] B B % MiER ¥ O XK A w oL B M R OE W | AE

| tems Hs ien As'sam Chin~Shin-~Ta=pom Chin=-$ h=in-00--Long Wu-| Note

[ 2 T 10838 12750 11028 15016 1 HE#E A HLH

Cost of fertilizer EHH 15138 13840 10380 — 8.65 75/ kg |

# B T B ZHT 2000 2100 4700 3900 I 5007/ H

Wage for fertilizer E#EH 7100 - 3200 2100 — XTI 30%x/H

application

BRb S RETH ZiT 3400 — 2250 3400

Wage for mechanical tiE 1 — 2000 2500 —

weeding & scari1fing |

AT #HRBRE TS BT 8100 19700 11400 12600 0ok A5 8 EF

weeding & scarifing | |

B o oM B EWT 10000 6000 7500 5000

Cost of herbicide e H 4237 7920 6100 .

A HOA LK AT 6200 3200 3800 3400

Wage for herbicide i H 14700 6300 5000 -
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2 4t % R T
Cost ot deep ploughing G H

RO B E R ERT
Cost of pesticides fEH H
w i E Bk TR ERT
Wage for pesticide {6 H
- spraying | |

¥ & I % EWT
Wage for prunning 1t H
7 Kk I #' ERT
Wage for plucking 1t i H
L X R T
Cost of fuel - fEHH

TR REE N 1Y
Cost of repair & bl H
depreciation of machines

®e kR ® M ZRT
Tax & miscel laneous 1t 5 H
payment

gL FEFERAR EART
Yielding cost of each kg, TEXEH
fresh tea leaves |,
SAFXEBRKIE EXRT
Wage for each kg, fresh TGiffH
tea leaves plucking

2 F I A ERT
Annual income {63 H
2 £ 8 x H ERT
Annual payment TE 38 H
2 £ W & ZRT

Annual profit _ 1CHEH

L% RS - 1987 - BERFXRAERE
2BESR - 1979 - ¥ ERHLHALH
3 BRFARL - 1983 - EMAEELZEMRBES Y - ERAE FRER2 :

6000

—rr

5000

4000

7600
12600

2100

3900

83682
70200
3120
2860
5000
- 3500

10000
10000

11,75

12,72

6
0.4

180753
175000
163940
165335
16813
9665

3900

8000

7500
6800
10000

2600
1000
120315

39200

2600
6890
4000

13500

10000
10000

21,82
8.03

13
2.9

393337

323900

201965
126949

191372

196950

AEHERRTREREXZA SR » 27
*%m%ﬁ@%ﬁﬁﬂﬁfﬁﬁ@!M&Kﬁﬁlﬁﬁﬁﬁugﬁ %ﬂﬁ%ﬂ

- BE M

 TEGEREZAGHY -

5600
7500

- 12000

10000

- 10000

5200

1600
- 600
96899

- 52500

2470
4550
4000
8500

10000
10000

43.50
45 .04

23

17.5

567491
450000
183247
141880
384244
308120

5600

- 1200

9700

2600

75340

2340

4000

10000

4115

20

395535

154996

240539

EERIUALF®R
RE" TERRFTER
Bty K~ BOE
BB F » O K
ATHIR

 TERRE » BT~ L ~ AL 7 BN ERY

B 45 BUR AR AR ED

: . B AR RTS8 o
98-100¢
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A General Survey on Tea Producing and Manufacturing

Conditions in Eastern Taiwan

Ching-Kuan Chahgl, Hus an Chen1 and Ying-Kung Che:n2

Summary

For the purposé_to provide the guide for the improvement of tea production and marketing,
the producing.' and manufacturing areas of Hualian Hsien and Taitung Hsien located in the eastern
Taiwan was investigated during 1985 to 1986. The survey shows that the total areas of tea
garden have reached to about 500 hectares in each Hsien, and are increas ing mainly southward,
The prevalent tea varieties cultivated are Chinese small leaf varieties suitable for manufacture
of semi-fermented tea, while the Assam varieties of large leaves whichwere planted initially
have been replaced gradually. Exceptions were found at Hokang and Mayuén districts, Hual i'an;,
where the Assam varieties for black tea manufacture are still maintained, Among all major
semi-fermented tea producing areas, L'uyeh and Pe inan in Taitung Hsien are found to have higher
ratios of new varieties than the local varieties, howévef,the reverse is true ianleh,I-hal.ian
Hsisn. Yielding conditions in tea farm have been greatly improved recently,but establishment
of more irrigation systems is still urgently needed., The mechanization in tea 'yielding was
noticed, and tea farm machines are more popular in Wuheh, Hualian Hsiﬁ1,‘. than other districts,
Based on the available area of tea garden found in the districts, the ins tallation of tea

manufacturing machines has been found not enough to meet the need and should be improved.

( Key words . tea cultivation, eastern Taiwan )

et

1. and 2. respectively, Agronomist and Research Assistant, Taitung Tea Experiment Substation,

Taiwan Tea Experiment St ation, Luyeh, Taitung Hsien, Taiwan. R.O.C.
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FAEF B EEITRIRBAFTE

% Z L' &k F x°

L EBEAEARABERFIBHBRER
LEBEFLAABEFRSBRRRERIBE

w

AT, AN - 1989 - WIHEFRAMBTRIR AT « WM A JF R4 8 :57 ~690
BRE—SMBEEEERER G RERZ B BAE, TAKBRAGE, RIBKE X
VERFEMESAAREGSSRREBRR, ERERARQT
LR, FEFBAS, BFHEAM, EFERE, LUEEK RR/E, i & K A
EA S RE BB,
LKBEMAGSERR, AEEERRT, zﬁﬁmmmﬁﬁ FUEEEN, KERE
B,
LMREARAAMIEE, KeREKRE, ULEXRBRAX F0ORBU,
AREBBRELAHET 1 — 1.5 RO TRKER, REXERNE, BRRrATZRE,
SHBABMBTME, TUREEERA, RETHEES, ANBRREZRE, 8K
EEREBPIER EVEE, '
(BAMFE: T8, MK )

i

— R’

AEXRRROERERRERARAHERXERBH  BELERET RIS AV THAERH
PIPSST B AR 2 B 8 » M@ () BB IF - BOR S0 IS 26 B I ROA I W08 hnil % » BRI AR B —
FAELLE » 30 2 A0S K 08 BN BB o MR B RS B G RSF o SR BT H i TERT » 0 688
BBHE b BRI 2 2 R IBIE L T M BV IR 2 B BR BRI T AF » LU T 8 SRS b 2 7 7R 7 5 S B R A £
TREBRS T » DG RSEERS B o

= #EEEE

R A RERE R ER S ER12H ~ F L S =nuX o EA BT A E AU B
_ BYAAE B AR M ~ BURHE ~ BeBY » RHB HIEH RS o

CRBE | FREEERE . FORHE > ERRETRE IR 854 TR AR (R | R 12 ﬂﬁ °

CRBE 8 Et“[“ggﬁ'{:ﬂ HEZE+-EERAMBIEFT=E o

(DM 1A% ET @ AT 2R ERFTH » BEORE AEFEKXHER E’.Aﬁﬁﬁ*ﬁﬂé ~BRBIR A T FR (
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RYRIE ) rufE » BEEMP K A nT-l-'/\EEE’J‘E » BRI NNE—17
O HEH RATT

@mﬁW%ﬁg.ﬁAﬁ@ﬁE@ﬁ@%%ﬁ@m@Aﬁm&m:ﬁAﬁﬁﬁg@-

y BITE 14 — 16 AR

1B A SX YA 88 » 8K BY

BT FREMEF A AR ITH > 4 SNERRE A  H TR » W 5
WOER o SRAER0 2 B RE A TR AR AR AR o FETUBE 0.6 2 B » LUBEBIZ 5,

B L o TR AR IF AR o LMFH BB DS o
= REREHR

OBERIER TIF 2 I

& PRER R PR B milﬁr*IW@@M%AK%#%M%%%*¢%ﬁﬂﬁ@%1—15%_
BUATSERL » B ARIRIBIEIR 5 500 > E AT FHREH 50 52 % SEMELEUFOEHSEER R

FRBERBHR  ZRARRUER  EX 28 KkZ o

R 1.%51@1%75?%1’15%3#%%%‘5 - (B ® &)

Table 1. Comparison of time requirement hy different plucking

~ methods to complete the harvesting (Unit :seconds | plot)

i 8 R (i 18
7 A Area and varieties
( BEaS1E%H ) TEEREBRTE ZERRETRE ERRERERE
Treatment R 12 9% E7 8 - HOEHE
( kinds of machine ) Wuheh,Hual ian Luyeh,Taitung Meinung, T ai tung
TTES No.l12 TTES No.8 Chin-Shin-Oolong
AEH AR 137 _ 6z 252
Plucking machine -
by two men
B ABERE A 64 3 739 944
Plucking machine
by one man |
g B 857 935 1,300
Pluck shears |
AT F% 7,348 6,400 10,330
~Hand plucking
OB ETHEERVER T K

(DER 128 ah il » REBRUE=ZFARKRE 12K RERKEB—RTRBEERN EHEEEZR g A
AR BRI BB RE » FHREE  HEEBRESS KARHBRET » TEARRHKRE
Z KA BRYE AEEAL  REEERMETEE  ERBERERAFKEREZ KK » &30
IR SHABKS » AERESKRBELBREE . AEAFTEESRTEERN » B IKE

W2 R 0 R P IR 0IR BE BRAA » AR I W MR I e R R R e 0

FRBEIREF ZREF

BEEEESARERE B E2ERARARBEZBY > TREHAES A SR EEY MR

BANZFEERFREBARZNY » BEFEAEEFRMBEE B2 6% » EEERER2.8 5

REZBEHIABRENOW ZAER S » SRFAFHBHRABRO ~ #11L4 K7 #EL - KRGS

R DB FHRBER » BUEAFERESE BT ARE B L+ 54

EERRER 0 S4B
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K s ST 2R BUR: > WA A RSB RISIE TR » LUK 8 » B MRBIETHEIR o
QW B WM RER T B ENRHRBL A E BRI EERUER T2 8L HERRWH
B EEREELEE AENBACTESESAS KRN BEEREEEH FRER » Bt +
RESFKRETARERAZRR  BLTAERRET B EEEAKNE - i 5 B M T -E R AL A R
+— ABREREEENFREE » L +ARES AZERRZRR » BRAAHZERTERE K
W RERBH A FERESEAEPLFRAERERE » BEA L HAESABSERERY

DR IR BE 0 EHE 2 2 R LRIBREE © _ _
BVF OB RERTASEHHRAK  FHZ WL BRI - 278 pAKMAL > #

x BROE TR E A KBERA LT AETE AL ARBEEXTHBRTE BEERHER

5555 K6 T8 ESE
WIS o Bk BT HEIT IR o

()RR ol » E— DB S PR R B 28 o ¢
| AREESREASEERERYERFRERER N FEREFEYER BFRE

(LHE 8 > LIS R ARE » B 8 K2 »

2 B L R+ R A R B FRDAR » BAEEE 8 W2 RO L ¢

FREBEFELZ EBUEL+AREAARTHEER - -t-f*mi-%lgﬂkﬁ%ﬁ%l;l

B3R = R R E /ﬁwﬂuué}*ﬁ » Nim
(K > ol [ B
y FOEHEMER/DRE  HEFEN » ZTHR12HK
BES—3 o BFOE

i R R o B SRE SRR RME » HR B AT > B MR REER - 1H

L2 B > 8 BEoE—P BN BR
y HFIHNE2FE ] B 1 dhimLErR o

iR L — B2 B » LIRRERIZ %ﬁﬁﬂ%% 8 HENISRERERAERE S BB EEA
y B A SRR 2 4 L R E B BN T SN B figBUL i

%2 TRAAAREEEEK 12 %ﬁ#%ﬂﬁﬁﬁ*ﬁﬁﬁ%ﬂ:ﬁ
Table 2. Yields and some agronomic characters of TTES No.12 tea shoots as affected by

different plucking methods at different harvesting times

A e

Hand

B B IR ]
MERH (gemAEs ) Harvesting date month | day
[ tem Treatment 1985 1986 | 1987
5, 7/ 9, 10, 12, 3 10
investigated ( kinds of machine ) %1% /26 /}_ﬂr /9 /24 /8 /13 /ﬁ /9 /59
Two men 8.8 62* 1027 1027 927 627 45" 7.2° 41 40° 35 3.8
REWNE BA R o 4
_ , 65> 55% 850 9.7 8.7% 62° 44% 6.6° 3.9 45030 35
Yield of One man
shoot # 5 69" 6.7 84° 1082 8.5 6.8 455 65 42 43° 36 40
(kg /plot ) Shears |
E 50° 41° 5.6° 56° 4.0° 3.6° 2.4° 3.9° 49 517 3.0 4.8
) Hand - . '
A A . - ' '
, . - b b b C C b b b . |
Two . men 74 54 82 96 68 7.3 4.3 25 88 91 6.6 10.2
, b ob . bob b b o.b b
Length of One man 7.9 58 7.20 9.00 6.4° 8.2° 5.3° 2.3 8.1 9.9° 5.5 10.2
shoot o B . . o -
Cem) Shears 62 55 74° 98 71" 75° 5.2° 2.8 62° 95° 6.7 102
%5 ﬂ 3. a a d d Y |
80 52 1.7 15.1% 9.0% 99° 66 811137 18 10115
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o A R _ __ ' '
54.5 52.5 61.55 61.3° 55.0° 60.3 42.5° 39.3° 62.0 48.0 38.3 47.5

Two men
BHFE B9 A S

Weight of (One min

_ b b
60.0 47.5 55.8° 58.80 55,30 62:0 43.8° 37.0° 58.8 45.0 30.0 40.0

00 shoot .
10U shoots B 3 550 55.0 64.3 62.8°61.3° 67.5 49.52°38.0° 62.5 50.0 40.0 41.3
(g) Shears | | | -

d

F B 700 48.5 66.8%7 73.8% 18.0% 69.5 53.8% 68.3% 68.0 50.0 50.0 45.8

_ H and _
C BAR o . - .
90.2b 112 .3 63.0b 1-13..39l 140..5""'l 115.-?-‘1a 164:..9a 178-.231%.73 49.2 77.9 43.1
Two men | |
REEE B AR b

- 90.3

o _ 115.5 88.0% 107.5% 135.6® 103.1° 163.2> 162 4% 125.4% 56.8 68.7 45.4
Density of (ne man |

shoo B B 9737 112.3 84.0° 91.0° 134.8% 103.6" 168.2% 178.6%117.7% 55.7 85.0 51.2
(No./900 Shears |
2 F ®
) Hog 86601058 52.3° 54.3° 52.5° 47.3° 58.6" 62.5 62.3°56.7 55.7 61.5

ok AT EBRUBFH - )
RNBFAHERFHERRERTEE » RO FERBRTSEDE AEZRE K8 » L THRAEKE o

# 3. TAHRRFEREENR 8 MAEKE LHMET o
Table 3. Yields and some related agronomic characters of TTES N0.8_ tea shoot as affected
by different plucking methods at different harvesting times |

A A o H 1 45 1 A /H
- ( HpEEE) Harvesting date month | day
[ tem Treatment 1985 1986 1987
investigated ( kinds of 7 9
. ;_ Y ¥ % Mr % W N K Y % U4
___ machine) - .
B A | |
T 3.2 6.1 912 106 87 81 4.0 107 15 — 1n.0® 13.0*°
WO men - |
g ,ab a a 1P b
Vield of  One man 1.6 570 9.3 1n.7* 91% 82 40 99 11.3 11.0° 120
shoot =~ §%X BY b . a a a a A b
( kg /plot ) Shéars 1.7 5.3 9.6 12.7 9.0 7.9 4.3 Q.9 11.3 —— 11.1 11.9
RO _
o 1-9 510(: 8-0b 8-4(: 611b 6*6 5-1 9-&9 gtgb - 7¢8b 6-3(:
Hand |
EAX . o b ., .b b . .b ., b
Two 83 66 11.9 10.7 91 7.2 4.8 13.2° 132 12.1 10.1 115
w0 men |

# O BEAR
Length of (One man

shoot gk BY

(cm) Shears
F 5
Hand

84 63 104 102 87 7.7 51° 134 143 1.8 9.3 ns°

85 68 116 106 88 84 4.7° 131° 125 135> 8.9° 11.9°

9.0 6.2 4.4 12.2 10.3 8.9 6.9 184 13 1777 1527 11.F
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AKX \ [» . L b he |

Two men 1040 192.5 5.3 970 9.8"122.5 97.5 101.3° 95.0 105.0 5.3 100.0
o o ' 01 p 03.3 106.3°103.8 100.0° 61.3 98.8
Weight of One man 10731875 120.0 145 67.87131.3103.3 106.3°"103.8 10.0° 61.3 9.
100 shoots gk BY | R
(g)  Shears 183170 12131023 ©.0°1%3 1030 1075 2.5 11.3° 57.5 1000

F B _ . , . i

Hand 96.0 180.0 116.3 108.0 109.5 119.3 113.0 115.0° 93.8 127.5° 67.5 113.3

AR _ -

Two men 17 20" 400 577 0.F57.6° 183 615 @23 508 805 BA

men

REEE B AR
Density of One man

g By

@26 B3 B85 0.9 0.0°61.1° 01 72 686 629" B8 77.0°

shoot

ab C b | 2 a
(No./900  Shears 66.5°°36.5 37.5 500 5257546 8.7 7.3 68.7 60.8 — 79.1
2 o
cm’ ) F & _
' Hand 5.5 7.3 375 497 4807 746 490° 555 B3I B4 A5

#® AN EAFARERE T OEERE KER HER T H &
Table 4. Yields and some related agronomic character of Chin-Shin-Oolong tea shoot as
affected by dif ferent plucking methods |
A8

P H H A | R
| ( SRS _ Harvesting date . month | day
I tem d ’:‘reatment 1985 1986 1987
investigate kinds of L, A, 0 , 5 . 8 0 *
machine ) 1% %4 1/§0 %3 | /f %0 /f 1 /50 1%4_
AR - ' '
oo men 170 1.8" 3.9° 1.3 2.7%P 6.2% 6.3% 3.0 2.7
AEKE  BAR RS
| 6.5 5.0° 3.6° 1.7 2.4° 6.3% 6.3 2.9 2.2
Yield of One man | o
shoot ) B . 3 _
o _ a b a a b _
(kg pot ) Shears  0:2 5.6 3.8 1.5 3.2° 6.0° 4.9° 3.1 2.6
o 5.2 4.5° 4.6 1.5 2.1°  3.3° 4a° 25 2.3
wAX . _
oo 55 7.2 6.6 4.8 13.0 14.9 155  9.3° 9.5
e HAR 6.3 7.3 7 3 3.6 1 b 4.
Length of One man o 7.3 -4 5.2 12. 13. 5.2 9.1 9.
shoot g By | Y
- 5.8 7.3 6.5 4.6 13.0 14.1 16.2 8.9° 9.3
( cm) Shears
' F ® _ .
5.8 7.4 6.7 5.2 13.2 15.6 15.7 12.0% 9.9

Hand .
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8 A\ X
Two men
EE B A
 Weight of One man
100 shoots &k B
(g) Shears
F &®
Hand
@ AR
Two men
XEEE  EAR
Density of One man
shoot gk By
(No./900  Shears
cm” ) F &
-H.and

-~ 79.8

66.3% 62.8 58.3

59 42P59.0 60.0

59.42°66.0 59.0

b

50.6° 58.0 64.5

71.8 80.3 69.6

80.1 76.3 68.1

73.2 78.5

79.8

o, AR HMEEUFR

60.0

60 .0

65.1 56.0

49.0

25.0

62.0 59.0

53 .4

55.0 85.0

60.0 87.5
85.0

86 .3

56 .7

o6

54 .6

. 3

72 .5

73.8

65.0

67‘5

53.6

55.1°

60 .4

42 .0

RS LR M R A KR A R I

80.0 59.0 48.8
77.5 52.5 50.0
75.0 52.8 50.0
86.3 64.3 52.5

75 7% 105.6% 102.42

75.3% 111.32 104.8°

76.92 105.8% 90.8°

b C

42.0° 65.4° 43.1

Tahle 5. | C ompari son of Some agronomic characters of tea shoots of
Chin-Shin-Oolong at the 8th consecutive plucking treatments
- (hand plucking as baSé)
B ( HSRAES ) P23 s ¥ B EH¥HE k&
' Treatment Density Length Weight of Yield
( kind of machine )  of shoot of shoot 100 shoots '
YARRAE
Plucking machine by 162° 78b 92b 1209
two men' . .
BEARRAE _ .
Plucking machine by 170° 76b _ 82b .11_.6;.:1
one man
. @fluiging chears 162° 74° g2P 1247
v ROsE) 100° 100% 100 b

Hand plucking
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Table 6. Comparison of some agronomic characters of tea shoots of TTES
No.12 at the 8th mnsecutive plucking treatments ( hand plucking

- as base ) |

BEEE (B ER ) IEEE ¥ R BH¥H o R
Treatment Density Length ~ Weight of o
( kinds of machine ) of shoot of shoot 100 shoots Yl-e-ld_' ,

AR | -

Plucking machine by 285 31b . 53b 1852
two men .

CEHARBRF .
P lucking machine by 260a 23b 54b 169°
one man

Tluci{ng shears 2863 30b 56b 1593_
IO 100" 100° 1002 100"

Hand plucking

# 1. EFXRSPBHEHEMBE T _REBEEEEREBLK
,Table 7. Comparison of some a_grommic characters of tea shoots of TTES
No.8 at the 12th consecutive plucking treatments ( hand plucking

_ as base ) _ - .

R (MmN ) REEE ¥ K CE:Z 4 B B

~ Treatment Density Length Weight of Vield
~ ( kinds of machine ) of shoot = of shoot 100 shoots |
@ANBRRE . ' o
Plucking machine by ~ 227% 80 88 206°
two meh .

HARR R _

P lucking machine by 2232 80b 87 1‘91.b
one man | )

Tlucglfing shears 229° 83" 88 189"
A 100°  100° 100 100°

Hand -plucking

HEA BE AT IR K9 63
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Table 8 Comparison of average of some agronomic characters of tea
shoots of different varieties ( manual plucking as base )

o 25 RFEE F K mHE 0 kB
nnﬁ_ Density Length ~ Weight of o
Varieties | | | T Yield
| ‘of shoot of shoot 100 shoots |
ﬁ*b,%ﬁﬁ 165 76 85 120
Chin-Shin Oolong - '
R 12 88 277 . 30 56 171
TTES No.12 | |
bt 227 8 ' 88 195
TTES No.8 - N 1 -
33| 20
280 o » o A R Plucking machine by two men 280
270 A A A ¥ A A Plucking mag*hine by one man d 210
260 U m o ¥ Plucking shears 260
250 9 A D ¥ ®R2W TIES No.l2
240 & A M #LKBMW Chin-Shin- Oolong

@ A @ E %8 % TTES No.8

180
170

169
{80
140
130

S8 i X XY O St

105

SRt AN

21 6 2 1 8 N 3 6
19651986 1p 4 @ 17 19B5196 e

R e SRR B R R R T F SRR R S

Changes of some tea Shoots agronomic ' characters of three Varieties with

consecutive plucking treatments ( man'ual plu'cking as pase)

o
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ARFERE Density of shoot BaEIWRE Yield of shoot

C 3 & Length of shoot D E3FE Weight of 100 shoot
3 (WATLFIREHERMER (2 | /R FBREH BERs 1T F 5k e
B#%nnﬂﬁﬁ B

SHERR BB HET » LA TERBRIF » —R&HA# T EE 87 % » MRS BER(S 55
~62 % + FRSEMA SRS RML > LFORERAVE  BEX 2 MK ERSURTILE
RN SR BEE AR ZER » ERTRAERFHR T ASEHEZ KE LRI » HFIEER
9. '

£ 9 Tnﬂédﬁﬁﬂﬁﬁ‘ﬂi%mﬁ%ﬁmﬁf (BEL: %) -
‘Table 9. Tea shoots quality as affected by different plucking treatments (Unit %)

CHEBERGE
| . . B ‘Area and Varieties
A TEH BRI A  EERETRE  EFRERAE
ERI12H O EX8H i B
(EmER) - Wuheh, Hualian Luych,Taitung Meinung, Tajtung
Treatment TTES No.12 TTES No.8 Chin-Shin- Oolong
( kind of machine ) Grade

BB BB ERE R ZRRE RS — R SRR =R
1stG 2ndG 3rd G 1stG 2ndG 3rd G 1stG 2ndG 3rd G

8 A 2 B SNIR
Plucking machine ~ 54.6 27.1 18.3  57.0 17.4 25.6 58.9 18.6 22.5
by two men '
B AR
Plucking machine 61.0 22.3 16.7 ' 56.4 18.6 25.0 58.4 12.1 29.5
by one man
Plucking shears
ALFR
Hand plucking
2t . %ﬂﬁ%ﬁﬁﬂﬁ EIE%%HRE 100 2 %é% 'y FREARS 10 ?(Zzﬁﬂfﬁ °

56.7 30.4 12.9 60.0 21.0 14.0 61.8 16.5 21.7

8.5 7.2 6.3 66.9 16.9 16.2 87.1 5.7 7.2

.mﬂ%&ﬁmm; _

K=ERK L RBRAERE " FOBHEEREX L BRSERN SN AL » EXASHNEIIA B B
BEREE RS FRERERNRAEAVER » KERRRE  AFRE 0 LABYLLEER KRR
FMPEER  EARAPAVERY » RUELEMZ UA BRI » 2 MFKIOo
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% 10 $H1ﬁé1ﬁ$ﬁﬂﬁﬂf«ﬁ?ﬂ%ﬂ:ﬂmﬁ(ﬁﬂ)

(DA EETE hAD BN AT BB RE ek R

RQIFRNBMFR=EFEXKETBEHNCBERTHME

B R 5T 20 B B

Table 10 Comparison of made teas quality derived from dif ferent plucking --s_easons'and treatments
( scores ) ' _ |
XEAE NEEFE B B # X E KX RBBAE K X £ K
oo B - HERAE SR ) - SR 2nd |
Tea T reatment  Spring Summer Summer Fall Winter
Area Varieties Teas crop - crop  c€rop Crop crop
( kinds of machine )
T mAgEXR»R -
Plucking machine 81.6 72.0 71.5 78 .5 81.5
{1 RR by two men | |
W AT EALRY  OME  HAZEREAR _ _
Wuheh, TTES Paochung Plucking machine 81.0 71.8 71.0 78 .0 81.0
Hualian No.l12  tea by one man '
® 3 80.5  71.0  71.5 78.5  82.5
Plucking shears | -
ALFR 81.7 71.3  72.0  78.5  83.5
B o H-_a;_nd pluf::king . n N .
A G AR 2 _ _
Plucking machine  79.5 74.5  73.0 785  79.5
2 ER by two men
BEEFRIE HE8HE AL R HAGEHABEFH !
Luyeh, TTES  Black  Plucking machine 78.5 75.0  72.0 77.5  79.0
Taltu,ng No.8 fea by one man
=¥ 80.0 74.3 72.0 77.5  80.0
- Plucking shears ' ' ' ' a
ALFH S |
Hand pluc.king 79.5 74 .6 72.5 78.5  81.0
B AR A IR A1 -
Plucking machine 81.2 78.5 77 .5 78.5  80.0
2 R RR by two men o
CERXE FORE GEX BEAGEANRAR N |
Meinung, Chin-Shin Paochung Plucking machine  81.3 78.5 77.5  77.5 81.5
Taitung -Oolong tea by one man .
- g B - o
Plﬁcking shears 8.0 78.5 76.5 78.5 81 .5
ALFR 3 |
' Hand pluckmg 82.1 79.5 78.0 79.0 | 82.0

R — K & K IR - iiﬁ&#%ﬁﬁiﬂﬂﬁ%ﬁﬁ%!ﬁﬁﬁﬁﬁm ?ﬂﬁﬁfﬁﬁgﬁ{ifZﬁ%&ﬁ

- WRWE o BRREABME—EHRZHTRER - kiR

= RS R R NUR + B0 7R 8 U M R IR T 4
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FREERE  BEEERER 10 - 15 49 » FHREEERE20 ~ 25 256 L » TSITNE 28 R4 0E
Ml BARRER o

£ 1. TEARBEEAFATAEBEESEEREHE (B 29)
Table 11. Comparison of canopy increments of tegitre#zms affected by different plucking treatments

( Unit: cm )
o E K5 R
_ | Area and Varieties |
e A T BRI 2 T R 35 M 3

- A ER120 % 8 0 B0 FHE
( IAENE ) ~ Wuheh,Hualjan Luyeh,Taitung Meinung, T ai tung

- Treatment TTES No.12 TTES No.8 Chin~Shin~Oolong

' % RN EERR KK NEN SRER WHE UK SRER

- ( kinds of After Before Increment After Before Increment After Before Increment
machine ) pruning pruning year  pruning pruning year prupning pruning year

B LB EE KA E X E EE OKAE EE ERE K
Hight Hight Hight  Hight Hight Hight  Hight Hight Hight
Width Width  Width Width Width ~ Width  Width Width Width

| IR FRIP Y
 Plucking machine 62122 72130 10 8 64 120 76 128 12 8 52 84 68 89 16 15
by two men | '

B\ 338 RIS

Plucking machine 63 118 73125 10 7 6 120 74129 2 9 52 83 67 8 15 16
by one man .
o8k B '
' Plucking shears 03122 75128 12 6 65 120 74130 9 10 52 83 67 8 15 16

 AIFH
Hand plucking

68 121 - 91 130 23 9 66 120 94 130 28 10 52 83 78 90 26 17
X A ERERER =2 BE '

B 7K I 76 T B — - AR E ﬁﬁ%&%kﬁﬁi!%?%%%ﬁ#ﬁﬁm&ﬁﬁﬁ'u$ﬁ
B4 ERA » RETERNER > EHEEAREEUSRL RN » BARRIZER » RRATHYS
R R SEEE  KERBRARERE ) RAFPBEIETRAR » BOEFERPFE » IlWER -
eI FARASE  RERRKES - Bt MARSRBAR 2 RRBRE » mEKECEEHE - KRS
FE A o MEIUIBS o RS DATE RS AT BER MBI T RENVR SR E A BSFEE L EERE -
ERG AR TR o B RRINE » B0 0T N R M o

% B

FRBATEERAECERAD=5 » RROHE RS OF 5 FLBREE R RSN  @BBRHN
LER L XBEBE » AS BEFRRMLHE RRRAT ~ TN O » 8% R BB E M RS
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B ~ ZEUFEERRBAE > RRGRER BEEH - RFOB -~ ERFEENNHES - FRBELUR
FUE 1T » TR ERFRBRBREERBBORE » A BURBR MR ESENEARE R § LI

B 5 T ROEERER » Wi LB o
2 £ XM

LIRHREE . 1963 - ¥ . BEEWE7 @HE3IH o

2.ERE S RERF . 1971 - BREFR ZRERBHR - RBBREFR 52 585 o

SR - 1975 HHERBERRE BR - RTBH o

4IRAE . 1978 - WHMBEBREE2HAERE - BTEHE 4 E -

S.EMATRRRBES ( 62 — 704 ) ML BN EMEERED o

6. MMM ABFEW ., 1980 . &R P91362 — 91383 © :

THRATL - 1982 . bk EE M PToLSURE - B W R 1 9 o

8. (IS M~ B~ BEATL . 1983 . M ARE TREHEHERE - BERLEFHRGE2 %o
0. M 64 ~ Z WM - BRAHK - 1983 - FHRAEEWEMMIRAZ % - AABER
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A Study on Technical Evaluation of Converting Hand- Plucking

Tea Farms into Mechanical Plucking Practice in Eastern Taiwan

Y ing-Kung Chen1 and Ching-Kuan Chang2

Summary

For the purpose to study the economic benefit, Operatioh efficiency and feasibility of
mechanical plucking practice on tea garden in eastern Taiwan, three tea gardens, 'respectively,
of different varieties in Hualian Hsien and Taitung Hsjen were selected to conduct the field
trials in which several mechanical plucking methods were compared with manual plucking method
during 1985 to 1988. The results are summarized as follows.

1. Mechanical pluckings tended to cause changes in certain agronomic characters of tea shoots
such as an increase of the sprouting density, but a decrease of the length and weight of
100 shoots in all three varieties. The changes were more obvious in TTES No. 12 _than'
that in Chin-Shin-Oolbng; and less inTTES No. 8 which belongs to Assam big leaf vari-
eties. . '

2. After three years’ consecutive mechanical plucking practices, the growth vigor of new sp-

' routs became so weak that the plucking operation had to cease, and proper pruning was
needed to restore the growth. '

3. Made teas from mechanically plucked tea leaves were found to be more loose and crude in
appearance, light in liquor color and taste as compared with that of manually plucked tea,

~and this was ‘e"speci'ally more -obvious for- the crops of late winter and early spring.

4. By mechamcal plucking, whlch needs only 1 — 1.5 days fha to harvest the tea leaves , it
is possible to keep the maturlty of plucked tea shoots more homogeneous, solve the problem
of labor shortage and decrease the cost of tea production profoundly.

5. Converting manual plucking tea garden into mechanical practice in eastern Taiwan was found
to have the af-oi'enlentionéd.' ‘advantages, however, it can be realized only when proper tea
'f.arm.managements ( choice o-f-_r.i-'gh-t tea varieties, good soil fertility management and keep-
ing the growth vigor and"proper_, shape of tea tree’s canopy ) as the basal consideration

are maintained.

( Key words: _hand_-praluck.ing' » mechanical plucking )

i ——

l,and 2, respectively, Assistant engineer and Director /Agronomist, Taitung Substation, Taiwan

Tea EXperiment Station, Luyeh, Taitung Hsien, Taiwan, 95501. R.O.C.
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L EWEARHRBETRA
2EBMERKBEBUE

BriBaA « AMANEE M - 1089 - *mmmﬂﬁﬁﬁMﬁﬂﬁﬁkmﬁﬁﬁﬂHZMl

ERALGRARE 8:71~82
ERRRBITERORAAR, FAFERRME, AL AREHTNN 8 X E% AR
o E MU TB BB T AR, N R R NN KRR SR L -
BMRBY AR NB L AR ZERAKXE RZ B0,
LY YR TE
LABrHEM AT B, Mﬁﬁﬂﬂiﬁmﬁmﬁ %ﬂﬁ’\lzocu_bﬁtxgﬂ pH {i B2 100
cu$mMﬁﬁmﬁga(@1/m¥m$) KBTFE BB, B EE R
M, A R E R R, ' '
2B EAEI20C AT, XBHRAE (AL ) BEFBL, EREEFE 140°C Y L2
PRERERE, KBEE, RERE 100 CHUTRE2 ~10K, KBHAa RA b
RAE MBBRES, KOBRERA, MERAEKEI20°CHUE, B a RAb B
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kMR, H K BB SR K 2 s BB R 4 120 C
(BREBF : PR, M, Wb, K& )

., -
- ~ A =

BEAEVELTASBENOEARLRE OEK » GHOEATE ES A% w5 1L ARE (
EAEE  FEbk~ GRE BH~ WILE ) RENKE ~ DEOIRE ~ F /TR & BRI 15 5 7 SR
CRDOMALEEABES MU~ ZMERERFREURE (WL 520 10 B KA B
Hes) o
EREARLRBOEAINEREEES |
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B (HIBREE) FFER » BHF -~ EREBBREEBEEEHERE » HIXTRHE 885 880tk
R Sk 0 PR R e VA K T AR 0 » DI HE ERUA SR _

BB~ FAREREERECKE XLEBERBRAE BERNZABERASERTNE » SR EME
B » 0 2 SReP 0 R O SR M e i B 2 sk F (10205)  BIBR AR A SR E R
2 hngk B UKEE o .

BRI B U AR I T AR o e DA B A RS — B S o T A0 BE R B A 1 B
R R BT SRR A o BURE ST RN B R o (RS R B TR A i R R
R EE R o AWREHN R EFFEBIERS » EREREDZ B RBRZ WA EREBMR S
(BE) 2B BB AEEHR

= HEERSS

(—) REs g _
HEERARRTLOSBYURRFMUGN QK
(=) REHERE
(DBt HES R 80 » 100 » 120 » 140 » 160 C ©
QIR DB 29496 2 8 5 10 /\F o
(= ) L8B3k
' (DML8 53 17 F R R DR 1B _
Wﬁﬁutﬁﬂzﬁ}b‘fza@&ﬁaﬁﬁﬁsﬁﬁ( 20 B)BERN3—-5TC z:‘%mmﬁm o
QMBS S RAEE _ -
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ﬂ 0
@%%ﬁﬁ%iﬂﬁﬁm
ARl E TR B Swain &Hllns (1959)(8) HJ B » R R ARBLRACER R 1/ N6E > 28
B > WY RS » Dlvanillin WHEE > QRERE 500 nm BXE » BUFBROHER
REMAEEDE H HOREE » ﬁﬁﬂﬁﬁ%ﬁ*ﬂd@in

Y. = 66 .83 xl — 0 15eecenserncesceicecariennceses veseesnes(])
;T:QEI:? Y, . Concentration of catechins in ¢ g/ml
X1 - . Absorbance at 500 nm.
@)% TR AR B

AT R R EAR T AR B CBTRE » 1 1070 58R » [ KOAEANE | hXEES
ek o I HERR REEME  HERME > LUEESRSRES » FREY & 540 nm &
BB ﬁMﬁﬁﬁ@#ﬂ@mﬁﬁEﬁ&M*%ﬁE’Hﬁiﬁﬁ%ﬁ¢%ﬁiﬂ

Y = 612.97 XZ — ], 4O seereseciiiiiriiinin, sevessvannens (2)
-V == Y, . Concentration of polyphenols in ¢ g/ ml
Xz . Absorbance at 540 nm, -
(5)8mBE BN & Il 7€ 1=

(a) o6 BUEmE®

B0 AL AWK ( EMETK ) REMAEN L/ LRARER > MHBES £
100 7t 25 E 0.8 2 38 PVPP EERRBHEYS TEME » [AWhatman No, 41 M#EEH
S EBEZE 100 ml o FIBE 276 nm 2 RK @ 0 BLUSBROH HEEEEH KR 2 RE » B R
BHEREFH K o
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Y3 :—.7.,2-1- 86 X g ~ 0,69 wooeerrs Ceneseriesuenitistiniane (3)
Keh: Yy » Concentratiion of caffeine in ¢ g/ml .,
X, 1 Abgorbance at 276 nm,

(b )mﬁtﬂﬁmﬁfiﬁﬁ ( HPLC )
ﬁ‘a@rﬁ;ﬁﬁjﬁ%&%ﬂ&’ mmzmﬁl (N ﬁMﬂHPLCQﬁ » 481 0.452 m il §E

B e
HPLC B{FGHR
WA UVRREE » iR 276 nm ° .
53 M © #-Bondapack C;o(3.9 mm X 300 mm)o
BE#E : CH, CN : CH,COOH : H,0=5: 1. 94 o
FEAR . 20 #l.
Mk : 2.0 ml /mino
HRIEEE « il
O X BESRHE L
BEIURE 1.0 ﬁﬁmo%ﬂfﬁ?%mﬁ%ﬁw% » ZXHY 1 dxﬂ%ﬁﬁvmﬁﬁm W e i E 100 2
T RWER SEP-PAK C, o P34 #T A HPLC 45347 o
HPLC #{FGRER -
BRISR © Waters 410 Rl #Rfja8 o
Sr#iE . Sugar-Pak 1 ( 6.5 mm X 300 mm ) °
BEE . 2T K(E1E2AIAS0 %%EDTA ) °
AR, 20 pyl e
3 ¢ 0.4 ml / mine
HIEHE © 90 Co
(4 ) ZR&KEESE
FRBE3 A LA150 mb K & RAR BB ( IhREFRY 5 SrEE ) 6% 0 4G H BB A B8 FRe Bﬂa‘éﬁl?%zk
B REREABREEREG DNl eaEs (H ARG TH &Rt MM » ND-1001 DP &)
HiE RBRL » a» bE» Eﬁﬁfﬁ%xwﬁﬁﬁmALaﬁa,abﬁ&Eﬁﬂ
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EREBMNEILREE BER0 > N EBRERSF B o
(AR)KEAEETREEE
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HER: K10 » a5 10 » zkﬁszo » B4R 30 » BEBR30 » &3 100 © VIR AR M FAK o
(&) a2 E
R EMT2ER ( randomized complete block design ) W AT s AT o 26l -
SIEREE % 3K BLUMEES S5 HEY: ( Duncan’s multiple range test ) 45 MER M= 2
RELE O g o

= mRAE

(—) FRBSAEASUNE AR LE

@ LURFIB A ( 80~ 160 °C ) SA/RFIRSRY ( 2 ~10/NF ) B » SL50 B M FE S RIN % L Y
7o B AR 80 'C Bk 10 /NF LA 100 C B 2 /INRELL AT (LTRA » 05 B B SR AREOE 18 o bR
B RO PO > e TR (120 C » 4 /NREEUE ) EI50 TR IR AT R 50 0 K T W6 AR .
B €78 o HIRBE R 140 C > MEBE 2/ > AZEE BEVAAT M 160 C RS2 NS » AT
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BERE  BEAERMBRCZES » BLRE FTHE
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Ll b REABENRICER  CR2RREE

- TRABAABERSRERZ120 CLER  HEREEEHERFBERIRB - LRERLK -
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~ Table 1. The scores of sensory evaluation of tea roasted at various temperature and time
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The tea used for roasting was stick-style Pouchong tea,
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7 g%}tlﬁe e}i“e& Ifj‘(e Flavour __ |
" Treatment y co?o - uﬁ';?._r A?oﬁa ’E*gg; rTotal
Unroasted( ck) 7 7 16 22 24
80 C— 2 hr 7 7 16 22 23
80 C— 4 hr 7 7 15 23 23.5
80 °Cc— 6 hr 7 7 15 23 24
80°C— 8 hr 7 7 15 24 25
80°Cc— 10 hr 7 7 15.5 24 26
100 c— 2 hr 7 7 15 24.5 26.5
100 Cc — 4 hr 7 6.5 15 24 25.5
100 'c— 6 hr 7 6.5 15 24 25
100°c — 8 hr 7 6.5 14.5 24 25.5
100 'C— 10 hr 7 6.5 15 23 24
120 C— 2 hr 7 6.5 13 22 24
120 C— 4 hr 7 6 12.5 21 23
120C— 6hr 7 6 12 20 21
120 C — 8 hr 7 6 12 18 20
120 C—10 hr 7 5.5 10 16 17
140 C~ 1 hr 7 6 12 20 21
140 C -~ 2 hp 7 5.5 11 17 18
140 C— 4 hr 7 4.5 9 14 14
140 C— 6 hr 7 4 8 14 14
140C— 8 hr 7 4 8 13.5  13.5
160 C— 1 hr 7 5.5 9.5 15 15
160 C— 2 hr 7 4 7 12 12
160 C — 4 hr 7 3 5 10 10
160 C— 6 hr 7 2.5 5 10 10
160 C— 8 hr 7 2 4.5 10 10
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the quality was middle-grade.
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Table 2. The analysis of variance of the values of pH» A a » Ab and AE

Treatment

Un roasted( CK)
80‘c— 2 hr
80'°c— 4 hr
80°c— 6 hr
80°Cc— 8 hr
80 °c — 10 hr
100°c— 2 hr
100 ¢ — 4 hr

of tea liquor during tea roasting

Ab " AE

pH Al AN
6.14a(a)  8.70 a(a) 2,57 hi(ijk) 13.67 hij(jk) 16.47 ijk(ijk)
5.99 c(bc) 9,70 ab(ab) 3.10 iCijk) 15,70 g(hi) 18.73 hij(h)
6.05 bc(b)  9.47 ab(ab)  2.93 i(ijk) 16.27 g(h) 19,07  hi(h)
6.02 c(bc)  9.23 a(ab)  2.87 hi(ijk) 15.40 gh(hi) 18,20 ij(hi)
€.04 c(bc)  9.00 aa) 2,77 hi(ijk) 14.53 ghi(ij) 17.33 ijChij)
6.04 c(bc)  9.53 ab(ab)  2.87 hi(ijk) 15.17 gh(hi) 18,17 ij(hi)
6.03 c(bc)  9.30 a(ab) 2,70 hi(ijk) 15.10 gh(hi) 17,97 ij(hi)
6.02 c(bc)  9.40 ab(ab) 2.70 hi(ijk) 15.53 gh(hi) 18.37 hij(hi)
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5.52 Im(i)

h(j)

10.20

100'c— 6 hr  6.02c(bc)  8.80 a(a) 2.57 hi(ijk) 14.67 ghi(ij) 17.37 ij(hij)
100°'c— 8 hr 5.99 ¢(bc)  9.30 a(ab) 2,53 hi(ijk) 15.73 g(hi) 18.47 hij(h)
100 ‘c — 10 hr 6.02 c(bc)  8.73 afa) 2.58 hi(ijk) 15.47 ghChi) 18,00 ij(hi)
120 c — 2 hr 5.91 d(d)  9.27 a(ab) 3.33 (k) 18.283  f(g) 20.77 gh(g)
120c— 4 hr  5.85de(e)  9.00 a(a) 3,20 i(jk) 19.40 f(g) 21.63  f(f)
120°c— 6 hr  5.84de(e) 10.67 ab(bc)  2.87 hi(ijk) 23.73 e(f) 26,20  £(£)
120 ‘c — 8 hr 5.82 ¢f(e)  10.63 ab(bc) 2.53 hi(ijk) 23.80 e(f) 26.20  f(P
120°c —10 hr  5.74 gh(f)  11.33 bc(c) 2.37 hi(hi)  25.33  e(e) 27.87 £(£)
40°c— 1 hr  5.76 gh(f) 10.27 ab(abc) - 3.07 i(ijk) 23.77 e(f) 26,10 £(£)
140°C— 2 hr  5.73 ghi(f) 12.67 dc(d) 1.83 gh(gh) 29.13  ¢(¢) 31.8  deld)
'140C— 4 hr 5.66 ij(gh) 14.27 d(e) 0.30 f(f) 30.17 be(be) 83.37  d(d)
140C— 6 hr  5.61 jk(h) 16.57 e(f) 1.30 e(e)  31.57 ab(ab) 35.70  c(c)
140°c— 8 hr 5.60 jk (h) 18.70 £(g) 2.70 d(d) 32.10 a(a) 37.30 c(c)
160C — 1 hr 5.67 hij(g) 12.77 dc(d) 1.23 g(g) 27.20  d(d) 30.13 e(e)
160C— 2hr  5.54 kl (i) 20.13 f(h) 3.13 d(d)  30.47 abc(b) 36.67  c(c)
160 C ~ 4 hr 5.54 k1 (i) 25.27 g(i) 6.77 c(c) 30.77 abc(ab) 40.37  b(b)
160C— 6 hr  5.46 m(j) 29.03 h(j) 1 9.17 b(b) 30.83 abc(ab) 43.33 a(a)
1 160°C— 8 hr 30.00 a(a)  30.60 abc(b) 44.13  a(a)

The mean values followed by the same alphabet are not significantly at 1 % level with

Duncan’s multiple range test, alphabet in parenthesis are those at 5% level,

%3 RERTERE RS SEBECERIEBL (¥ %DW)

Table 3, The change of tea chemical components during roasting ( Unit : % DW )

Caffeine
Treatment Catechins Polyphenols ~———————— Sucrose Glucose Fructose
HPLC A276 _ _
Unroasted(CK)  8.52 18.83 1.8  1.51 252 2.2 0.93
80 °C — 2 hr 8,31 18.58 1.64 1.67  2.59 2.16 0.81
80 C — 4 hr 8.22 18.34 1.63  1.583  2.57  2.12 0.87
80°C — 8 hr 7.94 17.48 1.56 1.63  2.33 1,97 0.62
100 'C — 2 hr 8.04 18.83 1.61 1.71 271 2.04 0.71
100 C— 4 hr 7.83 17 .60 1.64 1.60  2.71 2.01 0.72
100°C — 8 hr 7.68 17.36 1.63 1.58  2.64 1.84  0.65
120 C — 2 hr 7.52 20.67  1.57  1.60  2.25 1.43 0.70
120 'C — 4 hr 7.27 19.68 1.58 1.62  2.40 1.45 0.57
120 C — 8 hr 6.47 19.93 1.55 1.58 2.05 1.28 0.54
140 'C — 2 hr ©6.40 22.01 1.61 1.8  1.89 1.15 0.44
140 C— 4 hr 6.23 21.77 1.60 1.87  1.92 1.27 0.36
140 C — 8 hr 5.80 21,65 1.71 2.04 1.55 1.19 0.30
160C— 2 hr 5.54 20.54 1.73 2.05 1.32 1.21 0.36
160°'C—4 hr 4.57 20.18 1.69  2.24  0.38 0.91 0.27
160 C — 8 hr 17.85 1.64 2.44 0.17 0.79 0.29

3.75
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F4 RENTFERBELS EHEER oLt (B nmole / 150 21 )

Table 4 The change of free amino acids in tea during roasting ( Unit : n mole/

150 21 )
Treatment LyS Thl' Ala Leu His Ty'l' NI-L% Glu Val Phe Arg ASD G]_y Ile ’.nlemme
Uhroasted (CK) 1:08 3.27 561 071 055 161 977 19513.% 3.0z _ 16,32 0.67 2,62 37,65
roasted { (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
80°c— 4 hr 1.23 282 545 091 1.9 1192 18,96 3,33 trace — 16,69 069 3.6 38,01

G (114) ( 86) ( 97) - (164) (123) (122) (197) ( 9) (102) (103) (132) (101)
100°C —4 hr 094 2.80 4.0 0=62 0,33 148 853 14,00 2.9 271 _  13.23 0,50 2.48 30,47
_ (87) (86) (8) (&) (59 (92) (87) (72) (88) (90) (31)(74)(95)(81)

, 098 1,9 441 15 1063 8.035.47 8,23 0,72 3.87 15,67
120 C—4 hr o5y ('60) ( 79) (99 (109) (41)(163) 2% L3 (50 (108) (148) ( 42)
140C —4 he 052 128 22 090 11,10 369113 _ 597 079 1,47 5.66

_ C ©(48) (39) (39 (56) (114) (19) ( 33) C(37) (17) (56) (15)

: _ 18 95 143 2.8 1,8 1,02

160C—ahr — ( 32) (98) ( 7) T T (18) (160) ( 3)
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Ef fects of Different Roasting Temperature and Time on

Chemical Components and Quality of Pouchong Tea

1-Ming Juan,' Ru-Hwa Changz and L ein-Fa Chang?

Summary

The quality of Pouchong tea produced in low-land tea plantaion is lower than that
nroduced in high- land. Usually roasting is use_d.tol improve the aroma and taste of low qualijty
tea. Up to now, the technique of tea roasting still depends largely on experience. In order
to get the basic informations for setting up a scientific and automatic controlling

method for tea roasting, the effects of raasting temperature and time on chemical compon-
ents and quality of Pouchong tes were studied.

The results of this work are as follows:

1. The pH values of tea liquor decreased gradually with increasing roasting temperature
and time. The pH values of the tea roasted above the temperature of 120°C were
significantly lower than that of tea roasted below 100°C. The taste of the tea roast-
ed above the temperature of 120°C became sour, and the higher the roasting tem-
perature, the more sour taste of tea. _

2, The brightness ( AL value ) of tea liquor did not change significantly when the
roasting temperature was below 120°C. When roasted at 140°C or above, the bright-
ness of tea liquor decreased significantly and became some dull. The color of liquor
(Na,Ab,AE value) did not chance significantly when the roasting temperature was
below 100°C. When roasted at 120°C or above, the values of Aa and Ab changed sign-
ificantly ,' and the color of liquor changed from yellow-green to golden-yellow,
orange-red and even red color. ' | |

3.1t is speculated that theMaillard reaction of the interaction between amino ‘acids
and reducing sugar, as<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>