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Table 1. Effect of transplant too deep on the growth of Chin-Shin Oolong and T7TES Xo.12 Tea.

R E ERFE X=HE b EER R & 7 = E R
Root wt. Leaf wt. Stem wt. / Root length  Shoot lenght Leaf No.
B R H D.¥W D.¥ D.¥ 1R (%) (25) (k)
Cultivar Treatment (g) (g) (g) Top/Root  (cm) (cm)
HLERE % B 0.79 1.07 1.21 2.89 690.7 15.3 18.3
Chin-Shin Control
Oolong TR 0.45 0.68 0.95 3.62 539.5 12.1 13.5
Dtransplant
too deep
BRI  HIR 3.68 4.16 4.63 2.38 2630.1 49.9 29.6
TTES No.12 Control
TEEEE:  1.94 5.24 4.00 5.02 1174.7 37.6 43.6
Transplant
too deep

& ENEERUENER  NEREBLNE (BR  BE 1 BEE=2:1:2)

Note : * Transplant too deep in this Experiement are cause by matural

submurgen of soilless medium.
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Table 2. Effects of transplant too deep on root grooth of Chin-Shin Oolong and TTES.
No.12 tea bush.

RERERE i 3 EH BEAAEHEREK

Root length on Total Root Ratio Root leng./ Imedium
PET bottle inner length
& O -surface
Cultivar  Treatment (cm) (cm) (%) (cm)
HLEHR ¥ R 347.0 690.7 50.2 230.2
Chin-Shin Control
Oolong TR R+ 249.3 539.5 46.2 179.8
Transplant
too deep
BFI2%F H R’ 551.8 2630.1 21.0 876.7
TTES No.12 Control
FEAE I R + 583.8 1174.7 49.7 391.6
Transplant
too deep

.« ANBEERUBFERCEREE - NERRLENE (B B%A I BRL=2:1:2)
 BRERRERERZ LA
Note : * Transplant too deep in this experiment is cause by natural submurgen of
soilless medium

x* The ratio of root length on PET bottle inner-surface to total root length.
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Table 3. Date of surveying
#EH Y )
Survey date
a 19894F 68 9H— 7HI11H

June. 9.— July.1l1
7TH21H— 88 1H

July.21.— Aug.1.
8H12H— 8H21H

b
C
Aug.12.— Aug.21
D 85g31E!—9 115
i Aug.31.— Sep.11
E 9&225—%0 28
Sep.22.— Det.2.
F 10H 14H—10A24H
Oct.14.— Oct.24.
G 11H 4H—11A15H
Nov. 4.— Nov.15.
il

11827H—12H 8H
Nov.27.— Dec.28.

I 12A 18H—12H 28H
Dec.18.— Dec.28.
] 19904 1H10H— 1H22H
Jan.10.— Jan.22.
K 28 5H— 2H19H

Feb. 5.— Feb.19.

WAL BF12% (£28) HELOEBHE (H28%) EEBEERRR
photo 1. Growth of TTES No.12 (left 2) and Chin-Shin Oolong
(right 2) which too deep.
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A2 EFD2HEEARE (£) REEBEEK (F) £BRR
photo 2. Comparison of the growth between transplant too
deep (left) and control (right) of TTES No.12.

RASHEOREEMBE (£) REBEK (5) £RRR

photo3. Comparison of the growth between transplant too deep
(left) and control (right) of Chin-Shin Oolong.
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Fig.1l. Root growth on the inner-surface of PET bottle of

TTES.No.12 in normal condition.
HIULHENEEME -




ERFEFRERSE 10 3% (1991)
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= —

Fig.2. Root growth on the inner-surface of PET bottle of
transplaNt too deep TTES Nol2 Plant.
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Fig.3. Root growth on the inner-surface of PET bottle of
Chin-shin Oolong in normal condition.
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BH-FEOREERHHEBETRR  EEHEBERELEERR
Fig.4. Root growth on the inner-Surface of PET bottle of
too deep transplant Chin-shin Oolong plant.
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Table 4. Effects of transplant too deep on root distribution of
Chin-Shin Oolong and TTES XNo.12 in PET bottle.

TEUTEBEIATREZREE(LS)
Root length in every 10cm underground
mo&' OB H
Cultivar Treatment 0-10 10-20 20-30 30-40 40-50 & &

FLEE« H B 31.1 84.8 81.6 76.8 72.8 347.1
Chin-Shin Control
Oolong
TS 57.8 76.5 62.0 29.0 24.0 249.3
Transplant
too deep
BFR129E HR 50.6 141.4 116.6 148.0 96.4 553.0

TTES No.12 Control
B, 122.2 183.4 124.8 95.6 61.9 587.9
Transplant
too deep

gﬂ[

ANEERUREFMEBCEEBE o

++ FHE—F

*+ Transplant too deep in this experiment is cause by natural
submergen of soilless medium

*+ Transplant one year
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Effects of Too Deep Transplant on the
Root Distribution of "TTES. No.12"
and "Chin-Shin Oolong" Tea Bush

[ .Effect of Natural Submerge of Medium

Chun-Ming Tsai' Iou-Zen Chen’

Summary

Root growth and distribution of TTES. No.12 ( a strong vigor cultivar) and
Chin-Shin Oolong(a weak vigor cultivar) were inves- tigated by using 50cm high PET
pot to which the plant was planted very deeply > with a natural submergen of the
medium,

The results are as follows :

The stem of TTES. No.12 was buried about 20cm under the ground. Ten months after
planting > the bush produceda double layer root system. The lower layer roots (old
root system) ceased to grow and extend. The upper layer roots were very shal- low
and fibrous. The lateral roots were few so the total root length were shorter than
the control and the growth of the roots were less than the control plant
significantly. The control plant had a tap root system and the root distribution
very compact. The roots grew into the deeper part of the pot » after appering on the
PET pot > with lateral root appearance in two part * one being in about 10-20cm under
the ground and another being in 30-40cm under the ground. The shoot growth were
better and top root ratio were smaller than the treated plant.

The growth and development of Chin-Shin Oolong root system were similar to that
of TTES. No.12.

The report also discusses the influence of double layer root system.

Key word : Planting depth » Root growth » Root distribution.

1 Assistant Agronomist » Taiwan Tea Experiment station.
2 Associate Agronomist » Taiwan Tea Experiment station.



EBHXEFEEMIO 15-22 (1991)
Taiwan Tea Research Bulletin 10 : 15-22 (1991)

&'ﬁ%ﬁi 3h pE ﬁj- N i- N ‘% _;}_é//
BRI 28 RBHHEAS 2 H 8

BamE mEA

] 2

AR~ BRAA 1991 AR BAH “HFhE” & “EX1 28R FATEREE

ZHE ERFEMRER 10 15-220

—AMEZEHHNERSER "FOLEH" K "EX1 25 —REBEXHESRITEIEE
RAE » ERBAFAFNAEAR  FBORHEEFREUEGERAEROAEERE LI
GIFEREERRE ) MREREZERAIDFEEEGREAESRCERE BR 1 25
R HEERAERTEREERETR  BERERZER L DIEER KR &%
BHARELLREROERE

TR R HRERRE

]

RY
FEFEEMECNARMEE A EMRERERFEENREE S % ERERHEMFER
ENESATHAR > BT RREERE 8L LAMTEREERYSEERNNE
B - > MERAFOREL  AILAFBAABNHEREEE 2 SRR EREHFER
EE-EARHHEL» ERFOVVIIVVERE FEWHER HhU I BANRRERE S F
REEEREBAEETY » B BRI A A R AR RS R R R R
ZA&ER o WA R T AR ZR T R R B MBS v 2 PR o R R A SR AR AT
FIAMEINBESAREE " UARFIBE - GEEERBEL  BANKRSRERA » K
BRTALEMAux i nHE BEZHEARKLEY » 8LEY > UBELSHEY"ER
EERERREVEARETIANLGNBRIBENME(Co—factor)"RBRNOHME"Y
EREITHEREER > MEEMEEXIEE - HIRRAE RO 4 RRTRAT AR I%H
HE - EERENRTH » HREGKRAAEHTFEREEOYEELENRE™ » F R ETE
HMABMEHRARAERT » AHERNEERF > BREVVERIRNFVESHBRUREELE
ZHT A A B S S A ot T 490 T B BT 2R R AR R R A O B o
FABNERREBMAEEEEHRRANL A SE “FOBHE” 8 “EX 1 25 H&HF

1 EBEAREUREPERER
2 EBEREURGEIHER



16
ERXEFRERS 10 5% (1991)

REZRRRAE » DIRERBYTETRE R o

MBS % |

—Z2H0E  RALEEEREEARAZCEOREERAGRERIIVEBTRZER+ B/ S E »
FREES A BHELT ©

“HERAREREZZEH > BESR (A)KEMBARE(LZEE » (B)RBERELZHE
(C)EMBERR (D )RBEE (HK) SMEAE  BEHENK » THEISAS » BKIE 504 -
B/ EHE 5773 1008k ©

ERBHFRRE  BWIERKREIPE IR > BBTEM » H - HMpHE 4.1 » 5 PR 8 HY B R R
PREE o {EEESEREETH A » HFHERAMABLEGAS ERHE S PEERERE ) LEES
ZERBERBAM(23)  RFBRE > DHEEES L > YEHLLAEE B3 0% EXEZE
BHEBE  RRELESEEHRESE

MARBPBTTFEI2AIBEAHE > HRAMAEZREVBERBE > YREREHBBAENEARE
BRBERIE R ©

AFHERERRELBESMEYE IR > ERNRER SN SE S E » RS RS
*HABl i s s REEHESERAERHESZ

5 R B2 51 5
FRBOBTHERABAFELREE YRS NEERIE stk AERBREFERE - F
FRE -RE - ZRRRZRE -85 HURNTRBREZHUR  fEFETOEREESR
T BB BRI IRR o

—HOSRESEEERIEERER SRR
1SR HFRAEAFAESREEBEREFEZERIINER—F%  REMUKEEARE(Z
BREREROEBEERIEET 7 - S %BRE > HABROMEBERELZHIEREG 6 - 5
% MURBEHERAKE6 2 %RREE > BEREL > TRELLSHETFHIGEREEE R
B HREEZ R EERESNE o
2 LRy BRABRAESREFBEGERFLERUR T FHRFEFRE - F¥ R
CHHFERBUEROEERREAEARELZEGR AR MR ESE » 2 REE > £
FHERESRLY - 25A8K18 - 1 AFEREBROEK]L SASBR  HESE6 —
SAG - WEABULREAFEIRRZIHGERAELERA » EFHEHIEMR RS RARK
ZBCEARR  FFIFFIRE °
SHTHS  HRABEAREEREEGERSERUNLR -7 MIRE - ERBEES »
B ERERFECEGOHBREGOEARECIKGE-_AESELOAESHE  SREY
CHEEARU LR EEEHMARSBES KRBT TRERRFE » K L& RN
B > W ZBARE Y] - MEEEER > FREFEBERMT - 5 H SRR S RIE o
CERTIRSAEEGREERERCIHE
1 REER ARERNERBESAERERIEELBNE -z SAEMEETEHE » KE
RERTZHERSRA  AERBETEBBE » HE B IEE RO TN E &
FREMBARBCZEEHRRIETES 6 % » HEHAEE » LHBKBRKFERER 4
RETEMTHEZE » AR EFTFERBERBEEGOEIESE > QEANGER  REXFFLEE

o



17
HEmBEH HFo bR B V" EX 1 2% FHHTEGRTREZIPE

2 EHS  ERAEAFESAEFBERERECERNEZFr > UFFREE - HIFET

=, HUEGOHESE  EFFREEZI0 - 240 REKGERELIEE2 4 - 2
AS > MERGEE?2 0 - 4 AFEERE  FIFENE  UEKOEKEL I - 5ERES
T EREEEERA]L 3 - 0K 2EEE BEFFREEZ20 - { AHBEFLE
HEE REFEFT-RAESHELERER BARGRAERSROMELE |
HPERERELRREE -
S THS  FRABAAESBEEMGEERSERNE=ZFT  RERRERE » HHEK
BEHEEHHMAESE  AXMUSABEERNFES  BESEANERORERT S
e WERE R TESAEE o

= SRR L

EX+RHEREREREBROEELCERESR > WERSERES 2 BHRS  MTEFE
BERBSEEEE MESEFFBETRE > REEBFTMNE » BRBEFEFER > &
LDEREEFHFEREELOEARELIHEREHROER  RFFRE - RESLERAK
(SR B FAik MEESBLAEEERERMERY CHRORERGEEAREL
THE BLRELBFRER  MEEARER  HEREZERFE

0 o
AWM RASGHE/NMEW - RE RS HHERE LY - HHGEH -

FE— - HERAEY “HOER B CERX TR FETEREEZEE
Table 1. Effect of stem maturity on the cutting survival rate of "Chin-Shin Oolong”
and "TTES No.12" tea plants

FLEHE BEX1 29
Chin-shin Oolong TTES No. 12
74 i}
RIEZR % HRZAR % IEZE % AR %
Treatment Survival rate Transformed Survival rate Transformed
survival rate Survival rate
A HBEMBRE BT 66.5 54.68 ° 86.0 68.58 °

Cuttings with green
slightly lignified shoots

B #EBBEARELZEE 77.8 61.88 ° 84.5 67.14 °
Cuttings with green
lignified shoots

C .E¥kaHfk 70.5 57.11 * 85.0 68.1°
Cuttings with yellowish:
green shoots

D Rtk (HEK) 62.0 52.10 ° 84.5 67.08 °
Cuttings with completed
lignified shoots(ck)

1 R REERIEE AR iss K B E M EEAERHEL °
2 EITEXFERERRAEZESRRDuncan’s * SWKHEFHE
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Table 2. Effect of mature degree of branches on root development and bud sprouting of the cutting of var.
Chin-shin Oolong.

)4 H HHF KK (om) ¥ E(g) HAEEEN) H®E(g) ERREKE(n) AEbSE(K)
X Average length  Average weight of Aveage number  Total weight Length of Calluses
Treatment of new young new young shoot of new young of roots per top roots
shoot per cutting leaf per cutting cutting
A B EMHEATILZHE 13.23° 1.81"° 9.3 " 0.70 ° 11.2° 4.8 °

Cuttings with green
slightly lignified shoots

B %k &akHibx ik 18.1 ° 2.53° 13.0 ° 0.95 ° 4.2 5.0 °
Cuttings with green
lignified shoots

C . s &tig 19.25 ° 2.75 ° 13.2 ¢ 0.93 ° 15.1° 5.0°
Cuttings with yellowish>
green shoots

D . R# &tk (#HB) it R 1.79 ° 10.2 ° 0.56 ° 11.3° 3.5 "
Cuttings with completed
lignified shoots(ck)

1 EARXFHSERFAH % TDuncan’s» 5%k IEFE o
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Table 3. Effect of mature degree of branches on root development and bud sprouting of the cutting of var. TTES No.12.

R’ i) #H ¥ KJZ(cm) # ¥ E(g) FFEER(H) ®E(g) EREFEE(n) HEAEKGK)
Average length  Average weight of Aveage number  Total weight Length of Calluses
Treatment of new young new young shoot of new young of roots per top roots
shoot per cutting leaf per cutting cutting
A % B A5 IS R AL B Ak 22.2 " 4.18 " 16.9 ° 1.16 ° 11.3° 5 °

Cuttings with green
slightly lignified shoots

B . % & & AH b Btk 24.2 " 4.29 ° 16.9 * 1.48 ° 1.8 " 4.8 "
Cuttings with green
lignified shoots

C. &% &k 30.2 ° 5.55° 19.5 ° 2.35* 14.3° 5 °
Cuttings with yellowish>
green shoots

D %% & (HR) 20.4 ° 3.72° 13.9° 1.35° 11.0° 2.3"
Cuttings with completed
lignified shoots(ck)

1 BAT% X F 4% & R F #%-FDuncan’s > S%KFEHE

3
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Effect of Stem Maturity on the Cutting

Survival Rate of "Chin-Shin Oolong"
and "TTES No.12" Tea Plants

Chun-Ming Tsai' Tlou-Zen Chen’

Summary
The prupose of this experiment was to investigate the optimum stem maturity for
"Chin-Shin Oolong" and "TTES No.12" cuttings. The experiment was concluded 9 months
after cuttings were grown in soils. The results showed that in "Chin-Shin Oolong"
cuttings with lignified green shoots had the generally better survival rate. The
cuttings with yellowish green shoots had the best shoot and root growth. In "TTES
No.12"» the survival rates between different stem maturity were not different >
however » the growth of cuttings with lignified green and yellowish green shoots was
better than that of cuttings with soft and brown shoots.
Keywords - Stem Meturity > Cutting Survival Rate.

1 Assistant Agronomist » Taiwan Tea Experiment Station
2 Associate Plant Physiologist » Taiwan Tea Experiment Station
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£ - ARBREREMKRRE  MERAERLZRRE—RE o
Table 1.Autumn crop harvest: ‘hydregen cyanamide trEatment
and winter crop harvest date in this Experiment.

" W % ] - B 13
Date _ ‘Mei-Shan Ming Jian Yang Mei
PR 5 BRI 9H 6H 9R 28H 9H 26 H
autumn crop Sep.6. Sep.28. ' Sep.20.
¥ f: i 2 9H 6H 108 78 98278
chemical Sep.6. Oct.7. - Sep.27.
treatment |
LHRBRIK 108308 11A 148 11H 198
winter crop Oct.30. Nov.14. Nov.19.
R 15 R B 54 H 48H ~ 54H
plucked period 54days 48days 54days

fERAR
-‘iﬁﬁﬁﬁiﬁﬂﬁﬁéﬁiﬁﬂﬁit21!9#?

% 2 BAS R » Tuﬁmaﬂ%ﬁﬁﬁﬁmmﬁ’ﬂuﬁﬁ%ﬁﬁ ERBELFNE
B o 3 b (L) 5 45 A S O S 0 LA B AR M BE SR TSN 0 T O - 5 %69 4 9 % MUK
BHOHRBT  ERLUESHRFAMTRERKS I AREREEL 1 - 3% BRENEHK
ZRERBE6IATWMERR] 91 % WMEANBAENEZR  UHEKSBIKHER (
Duncan’s multiple rangtast) SHFEIRER » 25 WHBEEZER o 0 - 2 5%H0 - 1 %W
REBEEEERR ) EERETHEY  c LHEAKRELLIO0 - 25%84 9 BRMERREE
BERBARKTEMERHEG6 0L (10 - 2%) » HEHBHLEERNE S %HE R
 HER 2 MR ZRETERE o MKEAEY M T MBI RE » H0 - 2 WRBEAEEE
R L EERRROEERREE B850 - 5% 4 9 U REREREMSERIGR
B ERILUERIEEM4 %R BEEEO0 - 5%84 9 %MEE %%Emﬁﬁﬁl-
%o T RIEHMENEEEREREERRENERTR o

EMROEME BN ARBSER TS RPN YE  SRTMERES
WS DRARMMBRE LA RARE » B I A0 o 4 o ISR o 6 R R B B B > T R 2 M A
DMSIEANSE 3 | XA WLBI ISR 11 - 92% B> 0 - 5%H4 9 BMBERO -
PUHIREBERE » 3RS - 95%K9 - 07%> Lﬁﬁﬁ%%?ﬁ% RIETEHRZE
REEETS LN BEMOERBEERS .

murm#%¢’7uﬁﬁﬁm&ﬁﬁmﬂ§%éﬁmmﬁmﬁm%mm’ﬁﬁxﬁig
BREAMBRE  BREFTHMBESEHO®HIE (JLH) REL (BRI 10 04AR) BB
MREBEERN® HEREH »MEBEFARKENIREERN4000p pmAES (HER1
%BEI 4 9 BWMBELES) REERRE > AMEFRBCRETNEERRE - RELAE L EHHREE
TENEERET  UREORE  BUE— P 28BN REMBOFAREEL o

ARLRRMER » SRR ETHER M RAKE > MR ERERET
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2  KEMBRHESREERZIER
Table 2. Effect of hydrogen cyanamide on the yield of winter crop of tea

e il £ i B g
' Mei - Shan Ming Jtian Yang Mel
7 v, 353 i X B iR By 2 ER -
treatment conc. yield -  index ~ yield index yield index
(%)  (g/bush) (g/m) (g/bush) '
LO%MEE  0.00(ck) 75 ° 1.000 590 1.000 33 1.000
49% 0.10 83  1.107 630" 1.068 47 - 1.424
hydrogen 0.25 - 91® 1.213 650" 1.102 - 85" 2.576
cyanamide 0.50 106° 1.413 600" 1.017 96" 2.909
FR3¥ (Urea) 0.20 8" 1.040 600" 1.017 79* 2.394

lm

i ETHEXFRHERAERTRES bHEEER

Note : Value within a column followed by the same letter are not 51gn1flcantly
different at 5% level according to duncan’s multiple range test.

3 M MR RARE LA R
Table 3. Effect of hydrogen cyanamide on the waste ratio of fresh leaf in
mechine pluck tea

mE i EX - B B  BE®REER  HEEK
' conc. yield index percent modified yield index

treatment (%) (kg/5m bush) ' of waste' (kg/5m bush)

49% ¥ 2 0.00(ck) 2.95° 1.000 11.92 2.60° ~1.000
49% - 0.10 3.15% 1.068 10.03*  2.83" 11.088
hydrogen 0.25 3.25° 1.102  9.87" 2.93% 1.127
cyanamide 0.50  3.0° 1.017 8.95° 2.73" 1.050
R¥(Urea)  0.20  3.0° 1.017 9.07" 2.73" 1.050

BE Eﬁ¢¥i$ﬂﬁﬂ#ﬁ?*ﬁ5%ﬁ¥§§

Note . Yalue mithin a column followed by the same letter are not 51gn1flcantly
different at 5% level according to duncan’s multiple range tast.
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R4 - RIEMEBESRNSFZEFEREFB LR
Table 4. Effect of hydrogen cyanamide of bud number and percent of bud burst of tea
bush in winter '

- 1l £ i3 R ¥
Mei Shan Ming Jian Yang = Mei

(= e L

BE M WEE  ESGHE  WEE  ENOHK  BEE  EREH

treatment conc. bud burst bud No. bud burst bud No. bud burst bud No.

(%) rate - per shoot rate per loocm’ rate per shoot
40%MBZ  0.00(ck) 100° 2.48 ° 100" 8.5" 77.5" 1.90°
(49% 0.10 90"  2.68" 100° 8.1° 62.5°  2.30°
hydrogen ~0.25 100° - 2.90° 100° 8.7" - 82.5° - 2.73°
cyanamide) 0.50 95° 2.70% 100° 8.5" 82.5" 2.03°
R (Urea) 0.20 100° 2.55" 100° 8.1 70.0° 1.88"

B ERPEXFRBERERRAE L $EEER
2~ HERDIPCRRN®R B —WFIEF RN
Note : Value mithin a column followed by the same letter are not significantly different
at 5% level according to Duncan’s multiple range test. '

55 - NEHSFERFEERRCER
Table 5. Effect of hydrogen cyanamide on of shoot new growth teh bush

L - TR i S
Me1 Shan Ming Jian Yang Mei

BE M HR BEEN BCEEM BR 0 OXAR 0 O ER H—FEN

treatment conc. shoot  leaf No. leaf No. shoot leaf No.  shoot leaf No. of
(%) length of lst bud of 2nd bud length length Ist bud

LO¥NBE  0.00(ck) 12.46°  4.53° 2.93 9.63" 4.00" 4.98" 2 48

49% - 0.10 13.17° 4.90™ 3.38" 9.45" 4.15" 5.75°  2.80"

hydrogen  0.25 13.48"  5.30° - 3.73 9.80" 4,23  6.48" 2.93"

cyanamide 0.50 13.85"  5.13" 3.50°  9.55° 430"  6.90" 3.13°

R¥E(Urea) 0.20 12.84" 4.73" 3.18 9,15 4.15°  4.78° 2.60%

At | EfTHFRXFRHMERETORARER 5 %E 2R

Note ¢ Yalue mithin a column followed by the same letter are not significantly different
at 5% level according to duncan’s multiple range tast.




_ 29
fBHAXEERLEEKZVE

6 WHENMEHBLOLERRFERZIER
- Table 6, Effect of hydrogen cuanamide on new shoot characters of "Chin - shin
Oolong" tea bush '

49% :lt . i KR

49% hydrogen cyanamide urea
0.00% 0.10% 0.25%  0.50%  0.2%
FEE (/. 900cm’) _ 76.5  72.7 78.1 76.8 72.8
bud density (unit/900cm’) | |
GRR(cm) 1 - 2 #ifE 0.118 0.118  0.123  0.118
diameter of |
internode (cm)2 - 3 #i5fA 0.140  0.145  0.143  0.140 0.140
 HiME(m) 1 - 2 € 0.760°  0.750° 0.745° 0.830"° 0.748"
length of - ' -
internode (cm)2 - 3 0 1.830° 1.740" 1.770" 1.950' 1.700°
Bo¥  B(wm) , 4.23 4.30 4.33 4.30 4.25
Secand length -
leaf ¥ (cm) 1.53 1.58 1.60 1.60 1.58
- width
B (0.1lum) 0.220  0.223  0.223  0.215 0.218
thickness x .
& W (cm') 4.52 4.75 4.85 4.82 4.69
area
M=  HE(m) 4.85" 5.03  5.08° 4.93" 5.15"
3th length | | | o
leaf W (cm) 1.95 1.95 2.00 1.95 2.00
width - '
B (0. 1lmm) 0.258  0.255  0.255  0.250 0.255
thicknss -
& M (cm') 6.63 6.87 7.11 6.56 7.21
area |

B L 1T BFLARXFRBERTRERREZRZE S BWREE KA o
2AMBE—L=ZRRMERHFR R o
Note : 1Values within a line followed by the different letters are significantly
different at 5%level according to Duncan’s multiple range test .
2 Material uses in this table is the standard bud from Ming Jian .
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sauvignon grapvines to cyanamide. In J. R. Weaver. "Proc- eeding of Bud Dormancy
of Grapevirnes”". U. C. Davis. p. 44 - 47.

2 4V¥icks* A. S.» J. 0. Johnson » E. Beocho» F, L. Jensen>» R. Neja> L. A.
Lider and R. J. Weaver. 1984. Induction of early and uniform budbreak in Vitis
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Effects of Hydrogen Cyanamide on .
Yield and Growth of Tea 1n Winter Crop

" Tou - Zen Chen®

_ Summary _

0.5%> 0.25% and 0.1% Dormex (49% hydrogen cyanamide) were sprayed on "Chin =
shin Oolong" tea bush after the autumn crop in Mei Shan 'Ming'Jian and Yang Mei » and
0.2% Urea and water'were'used'as the control . In Mei Shan and Yang Mei * the yield
are positive correlated to the concentration of Dormex® In 0.5% Dormex treatment °
the fresh leaf yield increase 41.3% and 191% respectively. In Ming Jian area ® the
highesht yield'is 0.25% Dormex treatment * it can increase 12% fresh leaf yield. The
yield of 0.2% urea leaf spray * have no significant to the control. The yield
promotion effect of Dormex are cause by the promotion of bud burst and the growth

after bud burst » but the influence of the growth after the bud burst may be larger
than the bud burst. -

% Assoclate Agronomist of Taiwan Tea Experiment Station.
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Kﬁlﬁ%%ﬁéﬂdoxopbyes sp.(Lepidoptera
Tortr1c1dae)1k§‘ﬂ ik
WA

: _ g 2

Wik 1991 REMW KM Adoxophyes sp. (Lepidoptera : Tortricidae)X K& #

Ak XX ERFRER 10: 33-39°

—#E24£1°C » RH 70x5%K 14 L:10 DZﬁ#F'F » IRIEFRIEMR ( Adoxophyes
sp.) UIAIEEZARETE » FRBRM2 (Agar powder 18g* Tea powder 50g °
Soy bean powder ©60g* 4N HCI 4ml > Vit.C 3g® Wesson’s Sa_lt 3g * Mold
inhibitors 18ml > Vater 18ml)Z ALF¥I R AL » {LIHAEB0% o 1EF —INbL R
BZWERAE  REZENEAE BISARZREARAT  SHR4YBZRFREM4EL
ME > (LIFEFIIRE 73.3% > ALEFIZESS 0% - KREXLRXBARBRFATHE » &
HA— A BATEE 54008 » SERTRIEZMAERIFT SO o

TR RERER - KEFE -~ ATHER o

By = N

RIBFE IR Adoxophyes sp REERMCEEERER L — > HMZEERERERB OB EAL
 EEVEERFMRLRR  XEBHRORBREZE » WK BEE (M 1972) - EREH
e EHlRMR AN WM Bl ERGHBEBCTIREBR Elﬁt%ﬁﬂﬁﬁﬁﬁ#&ﬁﬂﬁlﬁ?ﬁﬁiﬁ
BV AR EHEARKE MR ERERFEREER » MUAIKRYEHE » Eﬁﬁ&%)\ﬂ ’
bt 6 MR R DL T D6 W 5 8 T4 o

Tamaki (1959 * 1961) @LAH X Z KIEHHER Adoxophyes sp. BHEEEHENA A TH
P AR A IR o TR0 A S R o i B R R R~ P R O B N B K B BRI N 48 AT B R
WR > BHIRZFERERETT.ON (EAR»1962) » XMEKR (1966) BIB RS R R 88 b 7 o
R R ZIERIHILERIS 8% » MIMAFRRE KK, EXFRRMFNRA—BWRIMTRMFR
FEEER VTR RS I Z HIE M HaRE 100X o W (1988) B4/l R (1979) BIE J5 b LA
WEBRUZEBTAEFABATRESREBRGE, HRELEER, BERENENSYLARRERS
RERE, ETMESHBYPZRFT - ERBADATIERAFTESE I REREBRBEZTHERRR,

miTamaki (1966) BB A RES 5 1 » ﬁiiﬁﬁfc’:ﬂ"ﬁﬂﬁw o AB BB LI (1988) ZEHE A
EE I AERRY o

L N L L O kil " R

r AMEFREEBE
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MEETSE
“%%E%Zﬁﬁﬂ%
1 bk B TS0 G AT R AR 2 IR IR S B IR G EEWM%%%%’ R B AL 32 B 2 P
e, WCERIR > BRI TINRLISN EHERRE, UXANHBAED L, RESHKRTER,
REHEARREBE (120°C » 2hrs) ZRE (O®1.28% » BRIAH) §, @@aRLED
MEEBARTZATHN AT, Fir B @Rt ansR — Z RS Eﬂﬁ*%ﬁﬂ%ﬂiﬁﬁsuk ,
— DB RBR MK ATRETHETHR  ERLERBELELT » LRW (1988)
ZHERYN HEABRRANRSKEERMERIEHEBE (A% CP-604, 12.5X8.5X
3.5em) , BRYRACELARBRE ZPEHEME (LX5cm’ ) BHHER o
- F— @AERERERGHER AR ZRS
Table 1. Component of the artificial diets for the rearing of
-~ smaller tea tortrix ( Adoxophyes sp.) '

o - el ek il A e Rkl e e I il o

Ingredient Diet A Diet B Diet C Diet D
Agar powder 18g 18g 10g - 10g
Tea powder 50g 50g — 258
Soy bean powder 60g 60g — —
4N HCL - Aml 4ml — —
Vit., € 38 3g — -
Wesson’s salt 3g | — — o
Mold inhibitors 18ml 18ml | — —
Vater 400m1 400ml 410m] 410m]
BIO-MIX #9219 — — 80.5g  80.5¢

T e A A T SRR L — A - B .

a) Wesson’s salt (g) - NaCl*105.00g s KC1» 120.00g » KH,PO,* 310.00g ;
Ca3(P0s)2* 149.00g , CaC0s® 2100.00g +» MgSO0,(7H0) » 90.00g ; FeP0.,(4H;0) °
14 .70g » MnS0, 2 0.20g + K:A12(50,)(24H:0) » 0.09g . CUS04(5H20) » 0, 39g '
NaF * 0. 57g KI» (0.05g.

b) Mold inhibitors : D.¥. » 500ml ; Sodium propionate * 50g , Na—dehydracete*
6.3g . |

c) BIO-MIX #9219 : Casein * Ascorbic Acid® I-Inositol ®* Ground Wheat Germ®
Cellulose(fiber) » Salt Mix Wesson® Locust Bean Gum® Sodium Propionate °
Sorbic Acid * Methyl Para-hydrozybenzoate *» Aureomycin ® Fructose * Chbline
Chloride * Linsseed 011 Methyl Linoleate"Vitamin Mix #722

: Enﬁktmzm@ﬁdﬂ BEAMASARZEARZREA2 0 E— Y8, SREIEY > &
isgﬁuiu:RH7wﬁ%.ML1@%%#T,ﬁaﬁ¥%ﬁiﬁm% EEXEEZHRNH
ELZEHELHERCERILE  EFEAEREFESERY » SEeH S8, LFZE, HES o
“HRRESRSENECEE SXBE—IRZHBUERAET, BS(ESE =K HEEEY K
WEDRATZHEMEERK, I 10.0~19.0mg~ II :20.0~29.0mg ~ I : 30.0~39.0mg ~ IV :
40.0~49.0 mg ~ V 150.0~59.0 mg, AR RNAHERE (SBUEARASRTE » HE2S~
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%8 3% ¥ W% Adoxophyes sp.(Lepidoptera : Tortricidae)X X E® W & &

26 mg* ALZRA) B, FAMEL 2 X8 X5 cmZZEM (Eﬁﬁl&ﬁﬁ%%%%ﬂz&ﬁﬁ)
b, BELAEIN, 506%UNBRE R UNKE o '

= B TR 6 B I o2 AR B A Etf]ﬂAﬁiCl«)\-T-EﬁFﬁ%ﬁ?ﬂZrﬁzﬁ %mﬁﬁﬁﬁ%ﬂﬂ
3 ©

@AIﬁﬂﬁ’%’ﬁﬂﬂﬁﬁZﬁéﬂ B Eatz T EAFARARAET 8 > BlR— ﬁﬁ)ﬂ%tﬁ
RO 9 MfE | SR B R LR AR o

SRR
—$MBHIE TR -
DA THAATREAEROBZEROERT
' BT, REREROBUANTIHARRERIEHTER
| Tab]e 2. Effect of artificial diet on the rearing of
Ad@xopbyes sp

- Larval ~ Percent Pupal wt.(mg)
Diets . - —
stage(day) Pupated(%) T &
A 29.0ab 80.0a 42 .2a 25.0b
B 34.5a 52.3b  40.7b  25.1b
C 24.0b 80.7a 43.7a - 26.6a
D

24.5Db | 72.T7ab 43.7a 27 .3a

1). ref. Table 1

Results followed by the same letter are not significantly

different at 5% level according to Duncan’s Multiple Range
Test. ' '

HE-ETRSENMUBANAREESRE, AFRXEZ, CERDERBE o 1LIEHER L
ARCEHRE®E, DEfjEXxZ, MIABHEERE  -BIWHETNE ﬂ&ﬂﬁﬁl«l”ﬁlﬂﬁ‘r’ﬂﬁ%ﬂﬂ
 MIBEERAARBEHEE - BN EERBMBERCEARBIRBES, LBEAAALS
¥l 2 RAD Bt A Wesson’s salt, T BVWesson’s salt@ B RBFZHERE - FHEFZX
HMEMEREY AR 12 B 28 DER 28 CARARBEEMEY - &
RBZTELIBEREES) , B (1988) C64%#E®E, HUf -~ HIRHEIFKE o

“HIERMgRERRCER '

MEBTRERSRZER (FA—FABLE) , #XDLEERZEIES « HRUO%

—l
[ ]
[ ]
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#= . @EHFERKRENES ZLE
Table 3. Effect of female pupal weight on the oviposition

of Adoxophyes sp.

Pupal weight NO. Egg masses/”/ 1 ¥ Eggs/ 1. %
(mg) ¥ tested ' ' '

10.0 — 19.0 3 2.0%0.00 92.7+21.59

20.0 — 29.0 8 1.8+0.46 119.629.88

30.0 — 39.0 30 2.2£0.96 170.7+61.90

40.0 — 49.0 18 2.1+0.24 219.8+59 .64

50.0 — 59.0 4 2.3%0.50 269.3+77.37

h A ER—IRTHECRESEMAE ) BEPSEF (SRR o IR
TEEELETRAENASRE 2 M o HEX)ERIEB(DZMRRB ¥ = -15.6072 +
5.4556 X (r=0.6136) (M — ) EZEMM > WRAZEFEMEAS o

370 B

320 ' .
Y=-156.6072+5.4556X .

10 15 20 25 30 35 40 45 50 655 60
Female pupal weight (mg) '

Figl. The effect of female pupal weight oh

the oviposition of Adoxophyes sp.

EDUATRHEARE BB
HE-HRANARCUATTFEEFBIANRAEAR | ARNZREB6T » CHRBZ
RAR 25370 MAEZKBIEREREYEEZE  RENETENZ AANRERSER
ECHFBIHBHABRARR BTG S B » FLARME LRHE » RIS C R 85845
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R AT RRAEER .
FEREBUALABMARBRSAZERMREFATEROERN
BN, ATABASKEARRAREE _
Table 4. Effect of artificial diet A on the successive rearing of
Addoxophyes sp. ( 24i53__,1_°C » RH 70£5% » 10hrs. photophase )

;'No; larvae . Rupa rec0vered; Sex ratio  Pupated Adult emergence -
Inoculated ¥ 3 /" ++8  rate(%) (%)
10610 2448 2879  0.46  50.2 86.3
15105 4807 5535  0.46 68.5 87. 4
20590 7473 9533 0.44 82.6 85.6
29275 11753 13295 0.47 85.5 87.2
14900 5001 5801 0.46 72.5 81.4
7110 2371 2776 0.46 72.4 82.1
11083 3891 4276 0.48 73.7 84.7
0.46 - 80.9 - 85.6

18826 7010 8216

mﬁ-mxu&£ZAIﬁﬁAaﬁﬂﬁﬁﬁ%im‘gﬁﬁmﬁm($/%+s>mﬁ,
WE > FHK0.46 5 LHEUBE—RZ50. 2% BME > HBEET0%UL » B8 3 Rg{bifzs
B E » FHRTI8%  SHRRBLACEREEMETIIRE5.0% o WAL > LA TR
BREAXKROBBETRF » HEBE> BRAARAFTES SR LBEEGRRE o KN
Tamaki (1966) WRER > FEREBUATIFAHNATEHESA LRABATIHE > WK
(1988) XTHREFAREH 4 RERB/RERBEZFEBORS > HENEHRBLESTR
BEZllss o ZRBUAFANARAT ZHEHE - W =F% > SFNLBERESL TR UEY

HWE AFSBURAKERBE —RRBREHA ﬁﬂﬁ%%ﬂ?%ﬁﬂﬁ% R WERFE
24+1°C RH 70i5%BL10fJ\E#%ﬁﬂZﬁﬁ="Fﬁﬁ °

Female moths Collect egg 6 days | Mass inoculate
oviposit eggs | —— masses everyday —> larvae on diet
3 days | 30 days

Put pupae in Separate ¥ and
oviposition cage| <« — | Collect pupae ——> | & » and provide
for emergence | -_— . for institutions

W=, F24+£1°C» 70+:5% RE RIV/DEEEAB TR ERERARFAET CWHERE o
Fig2. Flowchart for mass rearing of Adoxophyes sp. at 24%+1°C » RH 70%£5%
and 10hrs. Photoperiod condition.
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ARFEHREEREHFEREREERRSI0ERH/A/ TA LAFRETENAT
RIEHRR SR L SHAMEBEFELGHERE - KEWRERREPRE BB EHE
iR EYIBEYE . MR YEBEDE YA 2 R AR JE T 1 o

&% )

EARERTHRER R RS R G EBER (NSC-76-0414-060-01 K& NSC-77-0414-P-060-02)
HEBREXKBREMNEHE., MFHE, T/AhENMIHBE c- XRBXEKE LS ﬁkﬂm%ﬁﬂ%m ﬁ%

WITERAFLE » EREE LMW o

2 3 IR
1%&@1%2mﬂiﬁ%ﬁ%ﬁﬁ%ﬁﬁ%ﬁomMﬁ%%&E%MEEﬁP7%>
2L 1986 . RGP A THR CEFEN o hEFERR 6 127-1320 ,
3 M4 1088, RIEBIER Adoxophyes sp. ATTRIZBGE o hERS 8 33-37¢
4 UBBF. EARES 192 NP HEORKKWMEE - HIGFE 26(4) : 31-34 ¢
5 ERES. 1962, WEM%MitA&%LL£b3ﬂﬁ%zhv$%ﬂwklﬁﬁ°ﬁﬁ§
6(3) - 248-2507°
6 ERES. 1966, WHEATERCIHLDANIEINIFBIEFPNAIFOET © JEE E
10(1) - 46-48 ° '
TEINCE., HE B 1979 REOES - HFRHEYZWHE PP.99-108 °
8 Tamaki*» Y. 1959. Studies on nutrition and metabolism of the smaller tea tortrlx*
Adoxophyes orana (Fischer von Roslerstamm). Aseptic rearing of the larva on
synthetic diets. Jap. J. Appl. Entomol.Zool. 3 : 286-290. ' |
9 Tamaki » Y. 1961. Studies on nutrition and metabolism of the smaller tea'tdrtrix*
Adoxophyes orana ( Fischer von Roslerstamm ). An essential factor for adult
emergence. Jap. J. Appl. Entomol.Zool. 5. 58-63. | | ' '
1 0 Tamaki» Y. 1966. Mass rearing of the smaller tea tortrix:? Addkapﬁyes 0rana
( Fischer von Roslerstamm ). on a simplified artificial diet for SUCCESSive
generation (Lepidoptera . Tortricidae). Apple. Entomol.Zool. 1: 120-124.
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Mass Rearing Method of The Smaller
Tea Tortrix ® Adoxophyes sp.
(Lepidoptera - Tortricidae).

Hsin - Kuang Tseng”

Summary

The artificial diets have been improved and handling procedure have been revised
to facilitate the mass-rearing of the smaller tea tortrix (STT)* Adoxophyes sp.
under the conditions of 24£1°C» 70+£5% RH® and 10 hours photophase with a minimum
expenditure of time and cost. According to the data of the larval _growth » pupation
and pupal weight® that the diet consisting of agar powder 18g* tea powder 50g °
soy bean powder 60g> 4N HCl 4ml> vit.C 3g® Wesson’s salt 3g> mold inhibitors
18ml » water 18ml was the best . The h1gher the pupae welght > the hlgher the

39

oviposition of female. Results showed that the sex ratio® pupatlon and emergence of

‘the STT among 8 generations were not significantly different. Accordlng to the

current flowchart of mass rearing® the production of STT was ca. 5400 pupae per

month with one manpower * and the cost of artificial diet was NT$59 per 1000 pupae.
Key word - Smaller tea tortrix®* Mass rearing® Artificial diets .

L L, TR . W P S il T, S e i

% Research Assis'tant, Department of Tea Agronomy. Taiwan Tea Experiment Station.
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'J AR TR S K 8 Ik i ﬁf]

k= ﬁ$@zﬁﬁﬂ

1] = -

WA %*E%W#m’waﬂmﬁaﬁmA%a%@ﬂz&m%’Aﬂ%%m%

4 10 41-49 o

— BRI ECARBREEEYERR > DR REEHENIR AT 8BS
MeEBEUHEANSAECRRE - £ ARERAE (CV) RETEERE (KE
EABER) BRZEE BEAREERRER/NBRCEFEE - MRETAK S
BMOEHECEREERICoMAKERAREE—SRHESRSMAEIERER
101 0°CeoAWERRLURBAMIB H1980FEF]1 98 9JEMEL0E
Frdls R B » AR YRRBFESER 8 BB RN o HFW
RS REE L BER A EFAERERBREFAERAZEHAR
TEIE R EEETHES I RAPEN  FBSHEUPRREEHERESTS
R LAP o

TRRIET  EAEAE -~ OB - A7 8 Bt - BRI o

B =

A MERENEN S S BRYEREEABESEY L mﬁm(hnwrww):%%(
Perry et al» 1987) » B (Hord and Spell» 1962) B#MEX (Arnold» 1959) & o k4
RPFHINERERRARBAROBREREEX-FIEYRENRERE I BOYE > BREME
W® (varietal constant) (FFIEE »1990) - R EMEERBEREKGLETRE » KO

FAEMRE -~ BEA (heat unit) » EREFMB (growing degree-day) & o
O REAHEENRN ST EREFARESREBER A% (renainder index method) » 7%
B K By 235 18 B IR 5 B AR B (base 'temp:er'ature)ﬁﬁﬁﬁi?tﬁﬁﬂﬁ (ceiling temperature)
BmERHE ﬁ*il«lﬂﬁf%$!ﬁﬁ%ﬁﬁ¥:ﬁ R Arnold (1959) ZBEFHEAERERE
2 HEER/AINMEYE (least variability method) REBR¥E (regression method) » BIE
BseBiR—Fylz A BEE » FIFWEE (process of elimination) RER/)\#MEE (MUCV

| AMEREBABR LS BHERER - HBE
) EMEREL R BEFE S
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RN > REZEREG) ERBEEFBEF o
 EELRAEBMREBE EENRBZ R B  RAA T RMTRE © R
R RES » B RRRCR LA FOR R » AAKRRRE N - LA THE S
e 47 R 2R YR RE AR LB SR M 5% o R » SRR R R R E R R MAH R EE o
— g LA B IR S T/ B o B EE I O TR R A U R At O FOB AL SRR I o
AREZENERSTH BEENE A EUMERE R A ERBRE TR RS LK IE - &
RBAEBFMZ EIRL SRR BRI RAPREN B

MBRDE - _

ABRBRFAEAZHBRAKS M MENARZRE o RBMMGREM DR R AL R
WERBALSH > WS 5 0 AR c HMBRHREREZEMRIET] » 5 5375 M B 3¢ + 8 it 2
FRBHET=ZFEHCETAREIEA L IEE12A15BE8%128.1588 4818 580 ~ 1
A158 ~ 1A258 ~ 2A58 ~ 2H 15 #7808 o YR Z MR 10K - 2EMBRMH_EA » &
BEH 5K SNEHBREMBIEFAR (1.5ARXUAR) B—1FE > H%IE 1.50R o #
EEELEEEY R (EF L0 - AXE7 0 XERMED) ~ FWHRE - TEFAEL
HFEAL - BEFE MR AREREAIEENRREPESHAENERZREERYZE
EREETHREGE - ZRREXRFRAR » AFX - A - KXRSRAUBIR o

AREFBLARREBNEARKUBEBRAMABIARGEFBEANZEFELEE BHER
1S © Dbase 111 Plus B HE® (command language) & Lotus SRR ARH EEMRAK
kl 0 SAS LM ARSNHECVREREZENUREERBE - 5% S MAEEZ £ R EMK
8 £ R i T R k48

Max+Min
— — Base)
2

GDD= (

lﬂiﬁ GDD RFBREETIE » Max & Min SRR BAF 4B 2B B RIEEFBaseRI
TR ABE o
*W%F?ﬁiﬁﬁﬂﬂﬁﬁ:ﬂﬁHﬂﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁcﬁﬁZT“ﬁﬁ%Zﬁﬁ o

o REA IR

—RIIRKRRECEREMER

im%%%%tﬁﬁﬁﬂ(Mmyﬁﬁﬁ)ﬁ@wﬁm%maﬁinﬁw5mam’£%
M BENME— » 764 ~ TTERBEZHFHBERMA IR 7407.2 » 7288.9%7074.6
ERETOFEEZRBRE TTEERIRE » BEERICEREZRIBEE 332.68 BH=ZEEE
ZHFHBESIM  THERARBEESFRERFERCLE IR —BEEZZBRFTFRE WY
BEZHHM-AEERE RBYE o R Barua (1987) MEARBFEMBI1SCTRE S L
SR> BREBTREPRRBIEREFBHRESIOR » KRR ERE » SEEESEH
“EHAE=MA (UARABH) CBREEBRIFC (F—) o
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25
— 1987
24 - 1988
..... 1989
23
© 22
wﬁ .
§§ :?1
=§ 20
G
% 19
Eﬂ 18 [,
EE ' - /.‘  §1 ;
= 16 F\/ & /NI A ,:T %
15 3 fiv _
14 v i
13 - : H

21 2 3 4 5 6 T 8 9 10 1 12

MONTH WITH 10-DAYS INTERVAL

M— ~ = AEEZIHAPIGEE
Fig 1. Mean temperature of 10-days interval from 1987 to 1989.

E— - AEHRBOIPI13CT HEK

Table 1. Number of days in which air temperatures were less than 13°C

WA Calculation based on

FE —

R 231 _ R
Year Min temperature Mean temperature
1987 | 63 16
1988 81 | 12

1989 ' 90 28
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Hadfield (1968) BB/FREAFZENXSFAEIIICHRZEZF L | FREIRARTERER

A —RERURHBE o
“EAR R R BRI R E

FIATEIBHEEAMEETRRFEHNKERY  HEFERFMIBH  BPESSERE
ZIBERE > ArHNEREEFERACENE (REFREFTAE) SREBFERMATAE
MERWE (M) cFIASASZ—RMMEMATE (general linear model) SFBRAR
BRI R HIR R R S M HMEERM I EMBBMH LU REEEZR (H=) » REEWH
RER=ZFHBILLIREBUTUNGHAIMURGEFTEARE KEDUR ‘

1233
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B— s ARERBREFHIEIER

Fig 2. Temperature summations of different developmental period.
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Fig 3. Temperature summation from plucking to next plucking
with different pruning date
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120
115

110
105

100

95
90

STANDARD DEVIATION

85;
80

75 _
0 2 4 6 8 10 12

BASE TEMPERATURE, C
B F 7R A IR A R Y A -
Fig 5. Standard deviations in degree at various base temperature

DEABEARNBO » 2540658010 1 2EFHREERBEZEMBEZCV
MR R EERRE MR ERRER 4°C () - ELRAR SR E R F R
WMFEAAERSC (HE) - MACVHEREMEERRERBAFTHETRNRAREE o &
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Table 2. Observed and predicted plucking dates of TTES'NO.BIbased-on a yield
forecast trial in Yeechi.

£ Year

1987 1988 1989

KEHREH BRI 8 Plucking date

Crop season  REEH#H FEREY NEEY HUESH NEEY FHWAH

Observed Predicted Observed Predicted Observed Predicted

#%  Spring 4/ 3/25 3/6 3/24 4/10 4/12
W3 Summer 6/3 6/5 6/2 5/12 6/18 6/8
AHB 2nd Summer 7/21 1/25 1/7 1/24 8/4 8/8
BK3R  Autumn 9/14 9/11 8/30 8/27 9/22 9/25
A3  Vinter 11/9  11/9 11/23 10/23 11/9 11/19

— - rlnklie bl i il il T AYAP=irinl

1987 > 1988&1989$Z£§§gﬁ%5}5.1ﬁ%@$2125 298 ~ 12A 285&1990$Z 1A 24
HeBARMBREAZEREZRAR  EAZHEHABH o

FIREMB LG R CREE » EHEXBEUHEFEFERBEHEME— ﬁﬁlﬂﬁlﬁ a0 =
BT (1991) fEHEM - HEMEZ L —EREIREH 4 8 0°C o AW 2 LY 4 B 3% 0 174 1 2k
HE—THREHEEA LEEBEAEZEEY Hﬁﬁﬁ%ﬁﬁ%ﬁﬁ%ﬂ@ﬁ%ﬁﬁ?%%ﬁh
PlEdiREE RIS (AUBEFELEREZ) - EHRRMESHEIEEFHHESTE
W Eh 2 8% » TRESTRE o KIBPESMLin et al (1991) Zﬁ%'#‘ﬁ*ﬁ o

2 5 IR
LSRR, 1991, KZAMERE. BARK—R XIHE HAME. ®X. F 11-17
H. |
2FFEE . 1990, EMBEMYRGEELMA, ABR%E . 38:138-14]1.

3 Arnold C. Y. 1959 The determination and significance of the base temperature
in a liner heat unit system. Amer. Soc. for Hort. Sci. 74:430-435. '

4 Barua® D. N. 1987 Tea. In: Physiology of Tree Crops (eds) *L. C. Luckwill
and C.V. Cutting. Academic Press *® London® pp.225-246. '

o Hadfield* W. 1968 Leaf temperature * leaf pose and productivity of the tea bush
Nature 219:282-284. _

6 Lin> M. L.» L. C. Wang and H. F. Ho 1991 Predicting tea plucking date using

- heat unit accumulations® a paper to be presented on International Symposium on
Tea Sci. ® Shizuoka® Japan *® Agu. 26-31 1991.

7T Hord»* H. H. V. and D. P. Spell. 1962 Temperature as a basis for forecasting
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8 Madriaga®* F. J. and J. E. Knott 1951 Temperature summations in relation to
lettuce growth. Proc. Amer. Soc. Hort. Sci. 58:147-152
O Nuttonson* M. W. 1955 Vheat-climatic relations and the use of phenology in
ascertaining the thermal and photo-thermal requirements of wheat. Amer. Inst of
Crop Ecol. Washington*D. C. . - _
1 OPerry* XK. B.*T. C. VWehner and G. L. Johnson 1986 Comparison of 14 methods to
determine heat unit requirements for cucumber harvest. Hortscience 21:419-423.
1 1Perry* K. B.*S. M. Blankenship and C. K. Unrath 1987 Predicting harvest date of
"Delicious” and "Golden delicious" apples using best unit.accumulaﬁiﬁﬁsi,ﬁgri.
and Fore. Meterq.'39:81-88 '
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PREDICTING TEA PLUCKING DATE OF CV.
TTES NO.8 USING HEAT UNIT ACCUMULATIONS

Lian-Chan Wang'* Mu-Lien L1n and Hsm-—I‘eng Ho'

Summary

Based on a 3-year experiment on successive pruning * a remainder index method was
used to estimate summations of ‘temperatures for a tea developmental period (
pruning/plucking to harvest) to predict the date of harvest for TTES No.8* an
extended cultivar used for making black teas in Taiwan. The coefficient of variation
was used as a measure'of'variability to determine the base temperature through the
process of elimination. The use of a 4°C base produced the least variation and was
selected as the appropriate base temperature to calculate the heat unit summations
for TTES No.8. The resulting temperatﬂreﬁiIOIOTZ as well as existing records of mean
daily temperatures (1980-1980) were used as a basis to test the feasibility of
~predicting tea leaf maturity using different data base of observed harvest dates.
The results showed that the heat unit sums obtained and historic weather data used
predicted well 1f applied to normal years. Heat unit accumulations predicted harvest
within 12 days. |
Keywords:base temperature » temp'erature summation ®* TTES No.8 » plucking date

1 Assistant Agronomist and Director * Yeechi Substation of Taiwan Tea Experiment
Station. ' '

2 Associate Soil Scientist "Taiwan Tea Experiment Station.
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Table 1~ Effects of Ethephon on flowering and fruit set of tea bush.

& X 12 0t

FKK - 22 ' L B M
TTEs No.12 '

B = RREMEE TR REN O EEN ERER EER RRN
treatment drlution flower fruit  flower fruit f]owef ' fruit

factors No. . No. No. No. No. No.
39 5% Mg 250 0.1° 0° - - - -
Ethrel. 500 0.25° 0.33" - - - -
(39.5% 1000 1.03° 0.36° 1.86" 0.4° 1.80° 0.40°
Ethephon) 2000 1.16° 1.00° 1.55° 0.8 1.55" 0.50°

4000 1.51° 0.58°  1.80' 0.7 2.35° 0.68"
$R (k)  water(ck) 5.58' 1.75"  7.15° 1.6" 2.70°  1.50°
ATHR Bt 5.96" 2.25" 6.90" 1.5 3.90° 1.23"

fruit thinning by hand

1 RPEFIREXFBTAERSBRANER U WERER o

2 - BEHAMBIHERE HEM - T TRME
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Table 2~ Effects of Ethephon on the young shoot characters of "TTES No 12" tea bush.

9.5 & K B OB £ K % ® B R
dilution facter of 39.5% Ethephon CK fruit

- 250 500 1000 2000 4000 (water) thinning

nnlnienilinkil ikinii kel

o
bud density 21.13%  19.86' 19.83" 27.00" 23.05° 19,53 31.08"
(buds/900cm® ) -
=378 14.10° 16.20° 17.40° 19.60° 19.20°  20.90° 20.00"
shoot length(cm) | .
3 H B - 5.10 4.60° 4.90° 6.30° 5.40°  6.90" 6.10°
leaf Number ' |
13 i 1% 1 - 28 1.30° 1.40* 1.38° 1.30° 1.43* 1.38 1.40°
internode 1st node
diameter 2 - 38 1.55® 1.58® 1.63“ 1.53° 1.68° 1.65% 1.68"
(m m) 2nd node , - '
i il & ] - 28 1.22* 1.33" 1.34" 1.12° 1.51* 1.20  1.49°
internode Ist node
length (cm) 2 - 380 1.78"  1.75° 2.04" 1.87° 2.66° 1.85° 2.58"
| - 2nd node |
BXK & (cm) 3.85°  4.18 4.60"° 4.40 5.03° 4.75°  4.80"
ond. leaf length _ - - -
W (cm) 1.85°  2.00" 2.15* 2.00° 2.23* 2.20° 2.10"
width | |
B (0.1mm) 2.18°  2.53® 2.63" 2.60® 2.50° 2.73 2.50%
thickness | -
EM(cm') 5.04° 5.85"° 6.97° 6.18° 7.86°  7.33° 7.07%
area - - '
B3 & (cm) 4.05° 4.55™ 4.83° 4.65° 5.73" 5.35"  5.33%
3rd leaf  length - N .
- %W (cm) 2.10°  2.28" 2.45"™ 2.38™ 2.75"  2.55" 2.65%
width . '
® (0.1mm) 3.10° 3.10° 3.20° 3.05° 3.05* 3.10°  2.95°
thickness _ o '
EM(co') 5.96°  7.28™ 8.36" 7.75° 11.05°  9.76" 9, 87%
arcéa |

B RPRGAREXFRTAERS RRAMERER% B o
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B #F X »
%bud nurst

*= WM E A BB EXTLRAB LAY FEREEREZE & o
Table 3~ Effects of Ethephon on bud burst and groeth of TTES Nol2 tea bush.

¥ R & K
shoot growth

e 3 B

B ¥ 1 g B B|—3F B_%F & e K B s
treatment dilutien lst bud 2st bud length leaf weight yield
factor (cm) No. - (8) (g)
39 . 5%%% MK 250 95 50 9.17 4.11 2.73"  0.23
Ethrel. 500 80 70 6.95 3.32 1.70  0.20"
(39.5% 1000 80 60 6.92 3. 40 1.76"  0.16°
Ethephon) 2000 45 55  5.33 2.81 1.40°  0.20"
4000 40 40 5. 04 2.25 2.12°  0.12"
$ IR CK 7K 20 25 5.02 2.60 1.44° 0.14"
AT B R 5 TE. 35 50 5.03 2.54 1.0% 0.10°
fruit thinning by hand
B IR o
R I o _ :
' O~ RE BFLRHERTRBFEERCE E o
Table 4 ~ Effects of Ethephon on the young shoot characters of "Chin - Shin Qolong”
"tea bush. | | -
39.5% & M W & B ® R OB R
~dilution facter of 39.5% Ethephon  CK fruit
1000 2000 4000 (vater) thinning
1 ] 1 - 280 1.23° 1.25% 1.25  1.30° 1.38°
internode Ist node | |
diameter 2 - 3 1.50° ]1.48° 1.53° 1.63" 1.78°
ég m) 2nd node SR g o
& i & 1 - 285 0.88° 0.96 0.91° 0.96" 1.14°
internode Ist node B
length (cm) 2 - 3#3 1.54° 1.62% 1.51° 1.78° 2.29°
2nd node |
B3k % (cm) 4.00° 4.58° 4.43" 4,93 5.18°
2nd. leaf length | o
3Ed§3m) 1.45° 1.68° 1.60> _ 1.73% - - 1.85°
Wi | )
E (0.1mm) 0.26° 0.28° 0.27% 0.29° 0.28°
thickness | | | - |
M (cm’) 4.08" 5.38" 4 .96 5.98* 6.72°
area
BB & (cm) 4.68° 5.08° 5.0° 5.58" 6.33°
3rd leaft length |
idﬁm) 1.78° 2.00° 1.93° 2.00" 2.33°
wi
E (0.1mm) 0.32° 0.34° 0.33° 0.34% - 0.33°
thickness o - | : -
H W (cm') 5.82° 7.11° 6.75° 7.82° 10.30°
area |

i RPETIREXFRTAERSBRAEEZRS%BE o
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Table 5~ Effects of Ethephon on the young shoot characters of "FKK - 22 " tea bush.

955 & M W O™ & ¥ 0 &% W B 8

dilution facter of 39.5% Ethephon CK fruit
1000 2000 4000 (wvater)  thinning
1 i £ 1 - 28 1.93" 1.88" 1.85° 1.83 1.90*
internode 1lst node - -
diameter 2 - 380 2.18" 2.18° 2.20" 2.13" 2.15°
(m m) 2nd node | | -
i & 1 - 28 1.23° 1.25% 1.21° 1.07° 1.25"
internode Ist node
length (cm) 2 - 386 2.22" 2.10" 2.12* 1.86° 2.08°
| 2nd node | .
B & (cm) 5.73" 5.53" 5.53"  5.38 5.10°
2nd. leaf  leOngth _ _
W (cm) 2.10° 2.03" 1.90" 1.95% 1.98%
width
B (0.1mm) 0.28  0.28° 0.27° 0.28" 0.27°
- thickness . '
7 % (cm?) 8.43" 7.84" 7.35%  7.33"° 7.75°
all€a - -
B £ (cm) 6.63" 6.73" 6.43" 6.15° 6.68"
3rd leaf  length _ '
W (cm) 2.70° 2.68'° 2.45° 2.35° 2.63°
width .
B (0.1mm) 0.30' 0.30" 0.30° 0.30° 0.30"
thickness
E W (cm? ) 12.53" 12.64" 11.02° 10.12° 12.27°
arca |

i RPEMTIREXFETAERSIBBAEERS D BE
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A B2 EMBR AR ERY T o
Table 6 > Comparison of 1lst and 2nd year yield of ethephon treated tea bush.

W (MR)EHH % of yield increase or decrease

a8 & 12 9t FKK - 22 L B M

TTES No.12 | Chin-Shin Oolong

RoE RS T7-T84  T8-T9&  T7-78%E  T8-T9F  TT-T8%F  T8-T9E
treatment dilution 1988-1989 1980-1990 1988-1989 1989-1990 1988-1989 1989-1990

'factors

39 . 5% ik 250 +31.9 +35.3 - - - -
Ethrel. 500 +38.4  +41.7 - - - -
(39.5% 1000 +26 . 4 +26.9 +15.8  +27.2 +6.0 +3.0
Ethephon) 2000 -11.9 + 0.2 +15.5 +19.9 +7.0 +4.1

- 4000 -13.4 -11.4 +25.3  +50.3 +12.8 +18.8
S (K) vater(ck) £0.0 +0.0  +0.0 +0.0 +0.0 +0.0
ALBR thinning +13.9 +17.9 +6.9 +24 .5 +4 1 +23.3

by hand
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Tablc 7~ Effect of the date of Ethephon treatment on the quality of TTES No 12 made tea.

il ——

ekl el i - . _

W i 3 2R S R & F Kk 6 F % b3t ® R & F K & F %k % ¥
treatment dilution appearance color liguor flavor total appearance color liguor flavor total
| factors
39.5% 5 i 250 7.0° 6.0° 13.5° 40.0° 66.5°  8.0° 8.0° 16.0° 46.5° 78.5°
Ethrel. 500 7.0° 6.0 15.5° 41.5° 70.0" 7.8 7.8° 15.8" 46.5" 77.8
(39.5% 1000 7.0" 6.0° 15.0° 42.0° 70.0° 6.8 7.0 15.3"% 42.0° 71.¢0"
Ethephon) 2000 7.0° 6.0° 14.5° 39.5° 67.0° 6.8° 7.3 15.3° 43.8 73.0"
| | 4000 7.0° 6.0° 16.0° 41.0° 70.3 7.0" 7.5" 15.5" 44.3" 74.3"
HE (K) vater(ck) 7.0 6.0° 15.5° 41.5° 70.0" 6.8 6.8° 15.0" 43.5"° 72.0"
AIEHSE  thinning - = - ~ - 6.8 6.8 14.8°  43.0° 71.3°
byhand

— — e l—— — A Ay - iy, E———— - el niesinie A —— e —— o L —— - - —

WL OBREF S KERFRIHEL0% > 10% ~ 20% £ 60% ©
2 RFEAAIERXFRHRAARIBRERANZA RS U MARE o
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Fe/\ - MERPEHTEKEK-22RKBRERH T
Table 8~ Effect of Etephon on the quality of FKK-22 made tea.

B OE 00 OREEE ¥ R B8 B Kk & T % ¥ E & ¥

treatment dilution appearance color liquor flavor total
~ factors '
39, 5% I 1000 6.0 6.0 16.0 38.0 7.5 73.0
Ethrel. - 2000 6.0 6.0 16.0 39.0 7.5 74.5
(39.5% 4000 6.5 6.5 16.0 39.0 7.5 75.5
Ethephon) o
WR (K) water(ck) 5.5 5.5 16.0 39.0 7.5 73.5
ATHRR thinning 5.9 5.5 15.5 39.0 7.5 73.0
byhand
100
=
X
<
=
= 50
=
E‘E
O
days atter 0 ] 16 54 39
treatment | S
Bl ARBENEE] 2MAEHTILE « 250X and 10000X Ethre]
Fig 1. Effect of the concentration of O 500X Ethrel
Ethrel on the % of flower thinning Y 1000 X Ethrel
of TTES Nol2 Tea bush. A2000X Ethrel

14000 X Ethrel
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CC:TTES No.i2

% of vyield fluctuation

+100

lxrk—y

- 25

treatment  ABCOEFG ABCOEFG ABCDEFG ABCDEFG ABCOEFG ABCODEFG

ﬁggﬂﬂeg{lm ist{Aotumn)  20d(Wimter}  3sd { Spring } Aih(1stsummer ) Sihl 2nd summer)— Total

W3 - RIKHMTERBHRMAFTERBAIVE
Fig 3.Effect of flower thinning by Ethephon
on the seasonal yié]d variation of

tea bush. '

CBE LA 2506%F  39.5%8Mk s 250X Ethrel

B: 500f% 39.5%& M > 500X Ethrel

C: 1000f% 39.5%2&4 » 1000X Ethre]

D : 2000f% 39.5%& U » 2000X Ethrel

E: 4000f% 39.5%22 U » 4000X Ethre]

FIA I B TE

fruit thinning by hand
G . CK
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BENEZRATRRAKES » TREFXE LER/NS 0. 4AFNTEE » RO BTERE
% o EHEEKRENR > RUMEOZARMKESTAAR  REERBRARE > RBE
BCUTHBHREERE o
AMERES » HEM ENGREWRY » AANENEERE > BAAARERRKR
, WASLE 0 4D TR » THBEREK - SRR ENER » ARBNELE
o B FIRYMEE AR 12 S A A MBS 305pn > W0 BHAEFKK-225 BB AMAE 100ppn o
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# 9 : 35-44. |
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Effects of Tea Flower Thlnnlng _
By Etherphon on Yield, Qualltyand Young
Shoots of Tea AgronomyCharacters

Tou-Zen Chen * Chian-Hoai Fong’ and Lian-Chuan Vang’

- Summary

Ethephon witl concentrations ranged from 39.5 to 1580 ppm effectively thinned
most of the developing flower buds"espec1ally removing the buds with diameter less
than 0.4cm. Ethephon applicatlon 51gn1fcant1y decreased flowering and fru1t set of
tea cultivars® such as TTES NO.12 > FKK-22 and Chin-shin Oolong. If tea plants were
treated with low concent~ ration of ethephon (less than 95ppm) * the number of
buds bursted > getative growth and leafy yield tended to be increased in the
following crop,» whereas sligtly inhibitive effect on tea shoot growth was observed
for the high concentration treatments (higher than 790ppm) . Summer flower thinning
apparehtly increased tea production of autumn and winter crops in the current year.
Yield 1ncrease was also found in the crop seasons of spring® summer and the second
summer 1n the next year. Flower thinning partlcularly induced vyield increases of
autumn crop ® winter crop and the second summer crop that were flower-bud forming »
flowering and fruit growing stages ®* respectively. '

Spraying ethephon after tea flush reulted in lowering made ~tea quality. However
> - 1f the ethephon was applied after plucking the bud development of the tea plants
was fairly even which would contributs to the improvement of fresh-leaves and
made-tea quality. The optimum concentrations for flower thinning using ethephon were
395ppm for "TTES NO.12"» a StrOng'-vigor cultivar and O98ppm fOr 'FKK-22"and
"Chin-shin Qolong" * cultivars with less'plant_Vigor. ' '

1 Associate Agronomist, Taiwan Tea Experiment Station. .
2 Associate Agronomist, Taitung Substation of TTES, Luyeh, Taitung, Taiwan.
3 Assistant Agronomist » Yeechi Substation of Taiwan Tea Experiment Station.
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— AR RREN O ERRKEBZIEERD Iuﬂﬁﬁﬁﬁ%%%AﬂﬂﬁﬁﬁmﬂT
FAREEECRE  BRERER  EERKERTTEREBLYFAER » KL
K-Ti-Oxalate Rl @ BB (& o-dihydroxy! groupZB¥R) HHHERYE

( Chroma) MR K o X EBERKABHETEREAX » YPTRIEEIIOm BER

K » LA Flavognost BRBAIBRGER » BEERUATSREEBLY »r Rk H KB
HERSTEARKRE LT » LACatechinKkEpicatechin HES{LRBEZIE
BOLHHREERBRBEEOLRLEE  MELR—3 » BRE K490 BRE/ARKKEKE
R EERKERKEBRISTERARREDALEBRCEY - LEAEHIHEREGSH
Al ENRIMEZRIN AR BEEECRE R —W B 2 HBIE o

ZREE . LK -~ KE -~ o~ AR '

]l =

BRTEE %A RBAERBAREELREETETEA L — - %&ﬂ(@.ZEﬁEﬁE%
EEREBHURBLAFPNZIE —HR > HETMUEERERESERALRITFMN » BERKE
ZBEMHAETER - BRURFEEINE > IHERFIREBKERTRLBEL—ENRE » Rifn
BFZREBEKABAR—®BRTFROBHREL— o

ERNRBAKBEIANTHRE > BECHRSSEENBILR KBRS BRET R (Roberts
and Smith® 1961; Takino et al.*® 1964; Wickremasinghe * 1978; Owuor et al. » 1986) °
BRIREBHARAIR KBRS ETEIRERER ( Theaflavins ) HRALEE (Thearubigins) FI
R LW Z RSB AERERRARER LR EMBRFR o Tk KRS 2
2% » Sakamoto (1971) FEBCGRHERSER O LEBMERREKRER T EELR flavone &

11%%%*&5&%%%&@%%&
2 B 1L A B & o B BB T 9T B B
SEMERKSREBEE
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flavono {bL ERTER R » §§AEE%7J<@&§}Z§}WEUE’§|%E ( 1988) ﬁt:@%ﬁ%:@EEPZE’fE
y MESR KR 2B ERMERE—FEN o

ERRBKEFRARXTHAEECEREAZ— Eﬁﬁﬁﬁﬁfﬂﬁﬁ BE -~ REZTE
D RTIANRERASERE MEAESH AR —MENNENEE > ARTREERAR L ZREH
» MR EMTERXBEREMHE (Hue) » PERRESZER »BF - ﬁﬁﬂ%ﬁlﬁ%’l‘ﬁ’l‘ﬁ
( Multivariate Analysis ) REEARRRHBEEH T/E ( Powers > 1981) » KL AHRE
RENEREN 1 BERKEEERSZHT. *U%é%ﬁ‘ﬁﬂﬁ%%%ﬁﬂﬁﬂﬁ*ﬁﬂ?zﬂ%ﬁﬂ'Iﬁ‘lﬁﬁ
BEREZTITHES. @%H%ﬁﬁ%ﬁﬁﬁﬁﬁﬁF%ZﬁM o

- MBEERDA _
—HBHE 2R EE_FENEMNEERTERE (EEFLEHE - EX 25 - BLOKT)
MR HITERR > DEMBIREETENNBBRAEBBERTY - Bk - LRSS
RE o -
ZREKEBZHE  FEAKBZHZE LA Nippon Denshoko Kogyo ND-10010P B =& RIE » #lE
HERDRBBRZRKI® » ﬁtﬁﬂﬁﬁ%&’gﬁﬁﬁﬁﬁﬁiﬁﬁ“?@ s BIIN#E 7K 150m | RF I 547 2
HMHEEE > BREBBABRBLULAEZHETEXS N 2EFXLLUAMKRRKF » REX=100
Y=08» Z=-118K EE#E{H o .
=ZXRFERSW (Hall et al. > 1988) : REBESEZOH » IR EI100n] 3 A KSR E
PR » ZBCARE PSR » 100 EEIE BRI > WMEHEBI0nIM10n] IBYK (Isobutyl
methylketone ) B4R} HIRM105 54K » S ENEY b W 2n 1 M0 4n1 ZBE R 201 Flavognost
o RFIR 15958 B AN EH M E625 nuZ B K{E o BlankPAIBMK ¢ ZEE=1:1(v/v) B
» Flavognost B M LA2%diphenylboric acid-2- amino ethyl ester@ﬁﬁAIOOm]Z;ﬁfPEE%‘é
» ZREBRBINAFlavognost B M# » TAXFEHAGEM RO IE o
UE LS ot (BEE » 1988) : BMELESMZ AT BILAVanillin-HC1 » Ferrous
Tartrate ® Folin-Ciocalteu * K-Ti- Oxalate B HFERES TR HBEHEE » SRR
HEEERMR o '
AEEM . FBRAZEEMFERETRELEEEENUARE  FEARLRERRR
B R/ RHTULEER ©
AEEH S - S BILL2IB 478 (Discriminant mﬂww)ﬁﬁ?ﬁﬁﬁﬁﬁ%ﬁZﬂﬂﬁﬁ
» RAR S IEN BT R A EH IEZ AHRN o MM &R SASHRHE o

- %%Eﬂznﬁ
— AERR KB OESTREEIN -
- % — ﬁ¢ammﬁﬂﬁ%%&méﬂmeﬁﬁﬂﬁ%ﬁm%%z Wy R SRR o e L
ERTRRBKETHRE » | ERARTRSDEHAR » REUHE ; HvENRARXS A
#8 (Hue) 23 > a EERBRLE  AHRR&E  MEEHRRRES  ABRES . AL
MEENEEE > BIFIEFLIL a0 bMERMRAERE — GOHRIE  HERIL 2 bEMATHRZ
SEREEE R CERE ( AE=( (AL (Aa)+(AD)YHY) » FRBLUMABSEHRL
RS AEERA  IBETERE KERMKZEERA »tan'a/b B—EEZEM » BNEN
REECREREEZRT » fi(a™b)"’: BREFXBZHEE (Chrona) ° HE—SHER
BR o mEKKEZtan a/b EBEFEN D (CV=2.8%) » EBREEKKEEIEEYRBE—
o MHEBE » ofEBE > BREBERKEEENDEGOZME o AEKVERYEZ MRS
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Mo — B > RN EEAKERLU VERERERETHEAE  IERKEZER
DA 2RI ER DM ER — EEER o AR ATE R RS — R R K& A R K e
B—B > MABLERNGEHUEREER DARZBE » KEL > a0 % > BT
RAKGESBR (CV= 4.9%) REWK - FRATARERNER 3 HlERARIRER
FRAREERRETTES T » KB KE—H (BEF) BE20% LE > RAFESZREYRN -

BERBEREDERRBKAHEIKEE » AMRELERMHEARRZIMARE » TR - M%Fﬁﬁﬁf}
EREAKOEE o

A ARRERERBRACBEST

%ﬁ.ﬁﬁﬂﬁt?ﬂﬁﬁﬁﬁ%Tﬁzmé*M%ﬁﬁﬁﬂ%*éﬁﬂ’Tﬁﬁﬁﬁﬁ
Rk > ROBERLERAEARFARNMTPERGAM AR KARALBERLIEEREESMN > It
EEES®MERE ( Roberts and Smith® 1961; Sanderson et al.? 1976; Takeo and
Osawa® 1974) o REHEARLHRBRAE (Catechins) < BB (HL) BREEW » Bl
EARXRTERE—LY) > BEAFBATECEEHRARRZIZKEY (Diners) (Takino
et al.® 1964) » MIRALEEIB —polymeric proanthocyanidinsZ I EIREY (Brown et
al.?*»1969) - U VRBERARKAZEERIN » NHEIALRFRE Z K E Wstrength »
briskness * mouthfee B ®EVIBP$R (Roberts. and Smith*» 1963; Millin et al.» 1969) < LA
FEBERRILEBRIFAGBZECHERAECHHSWETK » WMTakeoKOsavwa (1974 )
PHLRCRKREEBEFRABESRESHARN AT EFRZALR » Hal 1F A (1988) RILANTAL
HREFEMBRESFREARSEFAALRSHE » Hilton and Ellis  (1972) » Hilton
and Palmer-Jones ( 1975) R OwuorF A (1986) HIF2BIEMNARARESER LT EME
ZBPR o BB MK KBRS ZWI » Sakamoto (1970) RIEHEARESEZ 47 » Sakamot o H 4
RETERRKEBERBERRT R flavonol B flavonelt & WATEM » Sakanotod & & HH =
208 flavono | 2218 flavonelt SV EERREIRE D c EREMERVHE RSB EE
RUEFBERKET > ERBHRNWER BRI TTEERIEERTEM (Sakanoto > 1971) o FH
MEERKAZHVTREEWAEAREK (1988) HEMALERMNEBE b Rk ZWE
MEKTHERER ) BERREOFTETRAEDFELEREER AR KBREEER KEH
BRI TERREBRELAYHARR HREEERSFHSE o '

H_BABEAaEHAUESBETINRAREER CRE Fﬁf%ﬂ’fﬁ%*%ﬁbl%ﬁi%?‘l‘ﬁ}*ﬁ ( #
Aot ) ETARN dHEBEZSOWES  SEAFAREEERE--QELR - (X EXLUBESHE
AMEANLBHER (S8EXESER) » FlEEH S TZESL100% NP THE » HERTEE S
MR SRR, F—REARRERAB LU BER » KPR MEREBERE - HE
B A SRR R P B T DA B RO B 1 S TR T ) BB A R o R LB UK B R T
BEMRENENHSEREERETIALRR  HAGEHENRITRE-BPRECERE
W ARTR—REMEZ AL RMTAMKEBRSZERRN » AIDERE—B I o
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»— HAERRBKAOZEBEITWRERSIT (37TE%EE) , :
Table 1. Analysis of the color of 1nfusion for PaOehung tea by Hunter
- color difference meter and sensory evaluation (37 samples)

tan"a/b (a “+ )“’I Score of

L a b AE | | color of

' ( Hue ) (Chroma)- “infusion
Min 82.17 -6.63 15.13  15.83  -1.47 15.53  11.96
Max  95.50 -2.80  31.03 32.87 -1.29  31.32 14.68
X 9090 -3.96 23.51  25.42  -1.40 23.86 13.62
SO 3.33  0.91 3.33  3.89  0.04 3.36 0.67

cv 3.7 22,9  14.4  15.3 2.8 41 4.9

. $ﬂﬁﬁﬁ&%ﬁﬂﬁﬁ@ﬁtﬂ%ﬁﬁ

Table 2. C13351flcat10n results by color difference measurement after stepwise d1scr1m1nant
analysis for different kinds of tea

Predicted Group Membership
Actual No. of _
Group Cases Green Tea Paochung Tea Paochung Tea Oolong Tea Black Tea
' (Venshan) (Tungding )
Green Tea 8 8 0 0 0 0
100.0% 0% 0% 0% 0%
Paochung Tea 8 0 8 0 0 0
(Wenshan) .0% 100.0% 0% .0% .0%
Paochung Tea 8 o 1 T 0 0
” | .
(Tungding ) ' 0% 12.5% 87.5% 0% 0 .0%
Oolong Tea 8 0 0 0o 8 0
. 0% 0% 0% 100. 0% 0%
Black Tea 8 0 . 0 0 0 | 8

0% 0% - 0% 0% 100.0%

Percent of. "grouped” cases correctly classified . 97.50%
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Z“aBRAKERTZSW |
. HRBREEK (1988) HREBRAAKERITEAKERELEWHER » THRFIREL
BVERVESHARFB KA ZHEE (Brightness) REEM ( bE) RWA » LIREHK
£ R4’ (Roberts and Smith * 1961;0wuor * 1982; Takeo and Osawa® 1974) » BEEE
RR—BOREER MARKRABLEYRAXRBBANBIREY » RERKSERLEFRK
EBXERSRERKAAR » KRB ER  ERKEIRE- T LT EERBESETREAEF
EZEE- )

. B — 5% R E W AR KR T R EMOEN » BBz BRERKEP450nn~
510nmAE — M B R Ik » AR — RO 5 36 1T T O 1 S 3 R ) MBS A BT 0 490nm /R BY N T R
o AR o W40 2R REEX  HAREERX KGEHEARGEHRERBZ
BHAEE— N o BoSAIRAFFRARSEAARCEHNOEIAANRIT » HBRAER » XHESR
Ry aEHAAEMEREERMEERERECEHAMN  LRARKEE LLEDRELLIRK
CREFDEERER o '

1'derivative

 Absorbance
4

350 400 500 600 700
Wavelength

i — . BRI R RO

Fig. 1. Visible spectra for Paochung tea infusion

MARKEERKERKAERIERETRARETELEYWHAER » BRIMLUFlavognost
HEE =B AR BN --LER ) RHURRLRZSN © Flavognost AR — s+ HR K
HeRsWBAEHN > BHRNEXERECAYKBRERGEARCHBMGE » TP
625 WRERAEN > AR —MELXERCYRIE > ARERNAREHERZBK
o HEZARRER  IRERMFRBMEERREELTR FlavognostRME® » A
1625mEBAEN (—REBAHTRERE25mm RBABERR) » TEBEBRAKRREZARME
AU BERTERSERRRELEY  RESRMPEEM » RFRETHK o
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HE =5t BRERTERSERERELED Elﬂ:’@.ﬁ%?ﬁéﬁéﬁiﬁﬁﬁéﬂﬂ%
WR RN W%iﬂﬂ%iémﬁﬁﬁ M Rl 8 3 — B 53 o

ﬁ“‘%iﬁ%lﬁ%ﬁﬁZMﬁ
‘Table 3. Correlation analysis of theafldv1ns content w1th color
difference measurement

Correlation coefficient
Color Index —~

Theaflavins
L | - -0.714 (P = 0.007)
a 0.811 (P = 0.001)
b | 0.680 (P = 0.011)
AE 0.795 (P = 0.002)
tan'a/b - 0.779 (P = 0.002)
( Hue) ' _ '
(a®+bp*)"* 0.744 (P = 0.004)
( Chroma) -
ff#'hh“‘"h._‘
! N
o / “<_ Vderivative_
L 4 - -
& / T
/ |
a , Black tea
9 /
< 1
'l Oolollg tea
/
;
}
|
f _
' Paochung tea ™\
T —"
550 850 780
Wavelength

W=, B~ BRR LR lavognost RBE A2 B EEH
Fig. 2. Visible spectra for Paochung tea® Oolong tea and
Black tea with Flavognost reagent
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Sakamoto (1971) W MMEEMIREIMEFEER IR T RflavonesHflavonol sEA RS » 1D
RAARRTRABERERREFBMMBEEEDHELTERERZHEEERRS » BTLLBEI
Polyc~ lar-ATERFE M FE MR » TSP B 4600 2 B YL E W 4> 20-30% THEHH o Nakagawa (
1969) RIBAITAFRRPRAXRT RXE Z TN » ZoRRBIM AR XN 270-280nm BH
BEEZRX > TP TEXEXRREN > ATTHERE—BREME s ARREBE D ECNREEEA
~» HAE380-390nmiE B HEE 2B o NakagavaFI R R\ » THEME AXRNEESA LB ZE K
R ITRAE » 20&Catechol group (Epicatechin®@Catechin) WHXXWERE FTEH 380 -
390 nm REBEZEN > W& Pyrogallol group (Epigallocatechin B&E pigallocatechin
gallate) BRFRMAIR BRI » NakagavaRBHRAXRTIBEABE LT EAZHE o

E> L ={E# ( Sakamoto % Nakagawa ) SIF#ER > FAERIEM Epicatechin B
CatechinZ MRIEBEWE 80ppn HBNEHES 24/ RE  BEXRT R TR » F
RSl TR KAt  c BEERE_HMER (BE_KRAEER) REEXREPRTRXEZ
B W8k o MR » CatechinBEpicatechinB B LR EPI0MBEFT —EH R Uik » B
HEBEAHMBEERBBEBEBMARER - c LEARBEHAEY —BRA LB EHE » IR
HABKIRE—-HaH BHHLEEBYE SEXKAKGRSTHEREHARREADHA LR
IR » ERERBALENRMT > AIERSENESR o (FERBERLY > BB —ESCatechol K
Pyrogallol  groupZCatechin®* T B RFZRXBELY PV M— R &Catechol » —R &
 Pyrogallol groupZCatechin=tHBRESFTHR) (Takino et al. > 1964)

ECHC

Paochung tea

Absorbance

350 550 750
Waveiength

W= . EC~ CHRME 5 B3R T B YL Mk 5
Fig. 3. Visible spectra of epicatechin (EC) * catechin (C)
standard and infusion of Paochung tea
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MEERRELESMBEKBZME

ﬁﬁﬂﬁEﬁ%ﬁﬁ%?ﬁéﬁéﬁﬁﬁ}#E%ﬁﬁﬁ'fh%ﬁffim ﬁﬁ—IﬁEﬁ%%ﬁﬁEﬁﬁ’ftﬁ
-ZE%ﬁM ﬁ?ﬁﬁTﬂﬂﬁmﬁﬁ@E%$@ZMW HomEROBN > AERNIITE
REr NETFTEABAEEREHEEYEFHELE - ME~ AMERPELREFE ZHM o K
LIKTO¥E (K-Ti-Oxalate) FrAIBZRERAVER P EER®E JHEMAREK (72 51/0.657580.661
) » KTORFT A 2 BB LW EE RS o-dihydroxyl groupMART » B THEBHR KEH
é)ﬂiﬁﬁﬁ%ﬁ&iﬁi%*ﬁ'ﬁﬁ.'th%% o XFTE (XE R &Freed o-dihydroxyl groupZ
ME) RFCE (FERBHEFMBCERE) AVICLE (EERARTEE » €S Pyrogallol
groupZ SiR R ) FTAl@ cHREAEEbEMRRBRE KB ZIEAHM » AR REBU/NR L
KTOEATHIE R ES > REBE R Epicatechin®CatechinEBIRILBRZEVM T RET B
BERIEEBEERD o AVICLEFTARS B ML LFCEATAS B » LT AR R LS
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Table 4. The relationship between color measurement of Paochung tea
with phenolic compounds and scores of color of infusion

Colorrof
FT FC VHCL KTO VHCL/FC

' Infusion

L - -.380 - . 455 -.542 - . 624 522
P=.010  P=.002  P=.000  P=.000 —  P=.010

a - .279
- - — P=.047 -

b .338 440 .489 657 -.559
P-.020  P=.003  P=.001l P=.000 ——  P=.000

AE 424 .522 501 701 - .540
P=.004  P=.000  P=.001  P=.000 P=.000

Tan'a/b | | - ~.296 432
(Hue) - _— - P:.004 P-.000
(a’+p?)" .332 448 480 661 - 548
(Chroma) P=.022  P=,003 P=.001  P=.000 P=.000
a/b - . 429 . 296

»— . Means P>0.05
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_ Color of Paochung Tea Infusion
I . Relationship between Phenolic Compounds and
Color of Paochung Tea Infusion

Yung-Sheng Tsai ’ Andi-0 Chen’® Ru-Hwa Chang’

Summary

The relationships between phenolic compounds and color of Paochung tea infusion
were investigated in this study. A number of 37 samples from differdnt producing
area including three main kinds of varieties suitable for Paochung tea products and
two seasons were subjected to phenolic compounds * color difference measurement and
sensory analysis. Results showed that there was a highly positive'relationship
between phenolic compounds and color of Paochung tea infusion measured by Hunter
color difference meter. Stepwise discriminant analysis was applied to measurements
of color difference meter as discriminant variables to classify various degree
fermented tea 1ncluding black tea ® Oolong tea *» Paochung tea and green tea®a 100%
correct classification into each group was observed in this trial.

Using Flavognost reagent as a method to detect theaflavin content in Paochung
tea*»OQolong tea and black te@®’ there was a negative reaction in Paochung tea
infusion » but positive ones for Oolong tea and black tea. An aqueous solution of
epicatechin and catechin prepared by a concentration of 80 ppm respectively and
combined then standing for overnight for autoxidation® there was a highly agreement
~1n visible spectra with Paochung tea infusion scanned from wavelength 350 nm to 700
nm. Furthermore * Paochung tea infusion exhibited a remarkable peak at 490 nm in
visible area’ it was exhibited similar spectra with those catechins solution which
had been auto-oxidized. From those results’ it seemed that products of catechin
autoxidation were most responsible for the color of Paochung tea infusion.

Keywords . Paochung tea * color of infusion® components * discriminant analysis.

1 Associate Biochemist *» Yuchih Substation of Taiwan Tea Experiment Station ® Yuchih
Nantou 55551 » Taiwan. '

2 Professor » Department of Food Science. National Chung Hsing University® Taichung
40227 » Taiwan. ' '

J Assistant *» Taiwan Tea Experiment Station ® Yangmei * Taoyuan 32614 » Taiwan.
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Table 1. Effect of season on the color difference measurement
of Paochung tea

Season * L a b AE

Spring 903.35  -3.60 ;;T;;_ 22.29“““_“
Summer 89,23 420 5.4 27.56
F-Value a4z 2eh 2916 .
Sig. of T ~ 000 1480 000 000

R, TEFEHEERFIARNCEIANST T
Table 2. Classification results by color difference
| measurement after stepwise discriminant analysis
for different seasons of Paochung tea

Actual No. of ‘Predicted Group Membership
Group Cases 1 2
~Group 1 | 15 14 | 1
(Spring) 93.3% 16.7%
Group 2 22 4 18

( Summer ) 18.2% 81.8%

P — NP . ke i ey o ]

Rercent of "grouped" cases correctly classified : 86.49%

-

ZAESEMNR B KGR AN GIST
. RERAREARCRBEARSABEFRTIR ) BEEHZATAAKENRZQERE KGOS
AR HRER  AFORHAER T -HMURZEERE KEEELRTHRETEEK
W FE (L*b> AF HREE KWMER) » ERBHLRAHNAER T -HMAKEEE k2R
cHELEHRREFRTMELE ) AR OARTHRIAEREKAYUPERSRER (b EE®H)
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M (L f8/h) o HEEMEBLSYESRBE®E/AEMME (FE > 1990) o FIORIR K25
SRR HBEERREORTEAB TR AR RESN » HMEHMEEEHEE LH 28R
> WERMERARLREMXARLCREARS>FHEZR » HKEGHEER > EUEZHA®
(HIERESTZEH o HIEAFNRIIEBEALTRAFEGSNERLE AIEXEENTHEEXEEE
BRERKEBER o o .
o ' B TAREEERKEAHAHEZESR
Table 3. Effect of variety on the color difference
measurement of Paochung tea

Variety L a b - AE
b a a a

C. §S. Oolong 91.77 -3.87  22.80 24 .46

“ ' b a a a

TTES 12 91.61 -3.97 22 .86 - 24.70
| a a b b

C. S. Dapan 88.00 -4 .11 25.99 - 28.53
F-Value  4.660 0.177 3.060 3.750

Sig of F 016 .838 .060 .034

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

RM, FRMEEERFANGEZH B2

Table 2. Classification results by color difference
measurement after stepwise discriminant analysis
for different varieties of Paochung tea

Actual No. of Predicted Group Membership
Group Cases 1 2 3
Group 1 169 3 4
(C. S. Oolong) 56.3% 18.8% - 25.0%
Group 2 13 6 5 2

( TTES 12) 46.2% 38.5% 15.4%
Group 3 8 2 S . 5
(C. S. Dapan) ©25.0% 12.5% 62.5%

= B ———

Percent of "grouped" cases correctly classified . 51.35%
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#»hH. TERENHEERFEBELERSIZER
Table 5. Effect of season on the nonvolatile components of
~Paochung tea

Components F~value Sig. of F
ASP | 3.18 -
Theanine | 4.16 - ,049
GLU 1.33 —— e
PRO | .66 —
GLY 2.60 —
ALA | .63 —
CYS | 7.98 | 008
YAL .71 | —_
MET 01 -
ILE 5.61 —
LEU 5.99 012
TYR 1.54 —
PHE 1.66 —
LYS 3.75 —
HIS .16 —
ARG 7.75 - ,009
Total amino acids 4.55 .040
FC = | 11.70 002
FT 2.19 —
KTO o 17.15 000
VHCL 14 .31 001
EGC .52 —
C 1.87 -
EC 01 | —
EGCG J.11 —
ECG 3.03 —
Caffeine 5.59 024
Theobromine 22 —
- Theophylline 9.73 o . 004
Soluble solids 2.74 —
Soluble nitrogen 9.59 004
Total nitrogen 28.36 ~.000
Total alkaloids 1.58 —
Sucrose 08 —
Glucose | 1.64 —
Fructose | .10 —
Al .02 —

* . FC* FT» KTO» VHCL are phenolics determined by Folin-
Ciocalteu® Ferrous Tartrate®* K-Ti-Oxalate and Vanillin-
HCl methods. C. catechin?® EGC: Epigallocatechin® EGCG :
Epigallocatechin gallate » ECG: Epicatechin*® EC -
Epicatechin.

+x . Means Sig. of F higher than 0.05.
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BA. TRAZHRERALRERS ZHBISH
Table 6.Classification results by chemical components

after stepwise discriminant analysis for different
seasons of Paochung tea

Actual No. of Predicted Group Membership
Group Cases 1 2
Group 1 1 14 ]
(Spring) '. 93.3% 16.7%
Group 2 22 3 19

( Summer ) ' o 13.6% 86.4%

Percent of "grouped” cases correctly classified : 89.19%

bbbkl ikl el .
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Z1

15

Z2

- ®oee Spring
24 T Summer

B— FRSDORXEARELERSHFEY

Fig. 1. Visual display of each pricipal components of
nonvolatile chemical for different seasons
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Table 7. Regression results of colo of infusion scores with
color difference measurement

Models | R F Sig. of F
1 Y=8.54+0.58b-0.015b* 0.68 14.47 000
2 Y=8.33+0.576 (a+b’)""-0.015b’ 0.70 16.13  .000

3 log Y=0.958+0.019 (a*b®)**-0.0005b° 0.72 16.41 .000

estimated
-

sSensory

. EERKABESFREAEHAERSROWIITEMGE

Fig. 2. Standardized scatterplot of estimated and sensory
scores for color of infusion (model 3)

5 o
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RINE o XHEESTRBBSNEMASNET » BHEERRZKEEES 2T 628 2 HE
R S RRFARET > SER KGRI REEMHE VEE - REMRATHRYMRZMNK - BB
BRIEBARLSRREEMNF - AFAXAREBRERFUERELEFEWR » AR
HAESHRES - &8 - EESRKEFTRAZLBR » ¥ - ZENEREKN » SR amEs
WRTBERERTARIHEA > HEARBERETR » R KBRS RER RSO IE KR

HETRRE  WEEE - F KRS ZESHAFTRETT
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Color of Paochung Tea Infusion

II. Classification of Various Kinds of Paochung Tea
by Discriminant Analysis

Yung-Sheng Tsai' * Andi-0 Chen’® Ru-Hwa Chang’

Summary

A number of 37 Paochung tea samples produced from different seasons and
varieties were Subjected to color difference measurement then classified with
stepwise discriminant analysis; Results showed that there was a higher percent of
86.49% correctly classified for those samples of different seasons ® but a lower ones
of 51.35% for those of different varieties. Principal component analysis was applied
to nonvolatile components to select independent varibles then discriminated on
- samples of different varietiES"it showed that a higher percent of 89.19% correctly
classified compared with on color difference measurements. Relationship between
sensory evaluation of Paochung tea infusion and instrumental analysis® it showed
that only about 50% of variance of sensory evaluation was able to be accounted by
color difference measurements. Color measurements of b and chroma ( (a™b%)"®)
were most responsible for variance of sensory evaluation of Paochung tea infusion:
it seemed that a non-linear relationship was existed between sensory analysis and b
value.

Keywords : Paochung tea ® color difference measurement * discriminant analysis. )
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Table 1. The conceniratiqn of major constituents of tea in the extract of tea during extraction at
various temperatures.

Ct(g/L)
Extractiont ————— e —— — -
Time (min) 70°C - 80°C 90°C

S) CA PL CF AL SD CA PL CF AA SD CA PL CF AA

N . e i , - L e il il

5 1.77 0.264 0.436 0.085 0.070 2.21 0.352 0.779 0.137 0.085 2.61 0.453 0.890 0.205 0.121

0

1 2.41 0.386 0.681 0.158 0.108 2.61 0.443 0.939 0.192 0.100 2.96 0.530 1.061 0.244 0.133
2 2.78 0.472 0.921 0.183 0.116 3.06 0.574 1.208 0.224 0.121 3.31 0.593 1.282 0.257 0.141
4 3.12 0.569 1.122 0.214 0.120 3.27 0.620 1.367 0.248 0.127 3.45 0.645 1.417 0.271 0.149
6 3.28 0.592 1.159 0,225 0.133 3.36 0.637 1.429 0.258 0.141 3.62 0.671 1.515 0.277 0.151
8 3.33 0.613 1.355 0.234 0.142 3.44 0.656 1.514 0.267 0.145 3.64 0.682 1.527 0.287 0.157
10 3.43 0.627 1.404 0.246 0.146 3.46 0.664 1.527 0.271 0.151 3.71 0.684 1.539 0.304 0.163
12 3.45 0.628 1.441 0.259 0.151 3.53 0.667 1.551 0.275 0.156 3.75 0.686 1.563 0.321 0.165
15 3.50 0.630 1.451 0.264 0.156 3.59 0.669 1.550 0.285 0.165 3.79 0.690 1.560 0.324 0.167
20 (C=) 3.55 0.638 1.466 0.268 0.160 3.62 0.673 1.563 0.288 0.167 3.82 0.692 1.576 0.328 0.173
30 3.56 0.635 1.465 0.267 0.163 3.64 0.673 1.564 0.280 0.169 3.82 0.693 1.568 0.323 0.171

60 3.95 0.639 1.468 0.269 0.162 3.6]1 0.668 1.562 0.283 0.163 3.85 0.689 1.570 0.329 0.169

+Batch-type extraction of 2.0g.tea sample powder with 200m! water under stirring.

- Ct < Concentration of certain constituents in tea extract at time t.

C-~ - Concentration of certain constituents in tea extract at equilibrium ( 20min.
in this experiment ) .

SD : Soluble solids : CA: catechms’PL polyphenols CF « Caffeme AA : amino acids
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Table 2. The partition coefficients of major constituents of tea at
various extraction temperatures.*

Extraction Temperature

Tea Constituents 70°C 80°C 90°C
Soluble solids 0.5250(100)s+  0.6061(115)*+  0.6192(118)++
Catechins 0.5361(100) 0.6734(126) 0.7955(148)
Polyphenols 0.5085(100) 0.6282(124) 0.6486(128)
Caffeine 0.4647(100)  0.4840(104) 0.5318(114)
Free amino acids 0.8611(100) 0.9950(116) 1.2630(147)

* Batch-type extraction of 2.0g. tea sampie power with 200ml.
vater under stirring. '

*» The figures i1n parentheses were the index numbers of partition
coefficients at various extraction temperatures ® taking the value
at 70°C as 100 of each constituent.
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Table 3. The infusion'rates*0f maj0r'COnstituents of tea at various

extraction temperatures.*

Extraction Temperature

Tea Constituents - 70°C -~ 80C - 90°C

Seluble solides

11.6422(100)**  12.7222(109)++ 14.2079(122)

Catechins 14.2901(100) 15.6122(109) 17.8840(125)
Polyphenols 10.1429(100) 13.3302(131) 1411573(140)
Caffeine 8.1000(100) - 9.7244(120) 14.6184(180)

Free amino acids

7.7915(100)

8.6728(111)

9.7123(125)

* Batch-type extraction of 2.0g. tea sample powder with 200m]l. water

under stirring.

»» The figures in parentheses were the index numbers of infusion rates

at various extraction temperatures® taking the values at 70°C as 100

of each constituent.
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Table 4. The fraction of soluble solids extracted from tea® and its
~ concentration in the extract at various stages of
continuous counter-current extraction.

Extraction Fraction Extracted Concn. in Extract (mg/ml)

Stage= Temp(T:)' Black Tea Pauchong Tea Black Tea Pauchong Tea

70 0.58 0.3  5.23 12.44
0 80 0.62 0.47 443 12.61
90 0.60 0.53  7.66 17.11
70 0.57 —ue 142 -
1 80 0.56  0.3¢ 2.0 -
90 0.52  0.50 6.23 -
| 70 0.46 - 5.94 -
2 80 0.46 0.32 10.73 -
' 90  0.31  0.37  21.91 -
0 0.38 - 10.57 -
3 80  0.35 0.24 21.03 -
90 0.13 0.24 37.32 -
- 70 0.22 0.16 16.46 -
4 80 0.27 0.15 34.26 -
90 -0.14 0.12 53. 64 -
70 0.12 - 24.66 -
5 80 0.10 0.21 56. 02 -
' 90 -0.17 0.12 92.01 -
70 -0.06 0.05 34.41 -
6 80 -0.04 -0.03 101.36 -
90 -0.25 -0.06 189.17 -
0 _ 76.59 67.87
8 8 183.03 91.65

90 _ ' 198.86  164.70

-+ See Fig. 1 for the extraction stages.
**x—  : Not determined. |
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Table 5. The percentages of catechins*® polyphenols® free amino acids in

soluble solids in the extract® and the ratio of absorbed water at

various stages of continuous counter—current extraction of black tea.

L i

- Extraction _' 5 Ratio of*»*»
Stage* Temp('C) Catechins*» Polyphenols** Amino Acids*» Absorbed water

70 11.28  31.55 5.16 4,34

0 80 1242 37.25  4.5] 4.21
90 11.62 4021 6.27 1.24
0 16.90  38.73 § .45 550
1 30 15.76 33.99 4.93 4 .80
' 90 10.27 3387 594 4.24
70 12.29  35.19 7.07 3 .54
2 80 11.65 3402 8 48 449
90 11.14 36.28 5.20 . 3.78
70 1211 36.33 6.62 3.99
3 80 11.46 35 . 85 6.09 4.03
90  9.80 36. 17 555 3.89
70 13.79 3275 6.38 3.03
4 80 11.88 30. 94 5.72 3.11
90 10.74 27.74 563 3.47
70 12.85 26.80 5.52 2.99
5 80 9.07  25.21 5.18 2.37
90 11.13 26.03 539 1.51
70 13.07 19.73 6.57 1.57
6 80 7.2 2212 550 1.57
90 7.52 19.31 3 87 0.77
70 .10 17.27 5. 14
8 30 6.69 17.11 4.56

90 7.64 21.45 4.14

* See Fig. 1 for the stageslof extraction.
+* The original percentages of catechins*® polyphenols® and amino acids in
soluble solids were 6.51% > 21.89%°* and 5.93%° respectively.

Weight of water absorbed
*xx Ratlo of_absorbed vater = —m—m—m—m—m—m—m/m™mm™™———

Dry weight of tea sample
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Table 6. The times of extraction equilibrium reached for the major

constituents during 16-18 min. of continuous countefcurrent

extraction of pauchong tea at various temperatures.

Extraction Temperature

Tea Constituents 70°C 80°C . 90°C
Soluble solids 1.07 1.33 1.58
Catechins 3.31 2.79 2.53
Polyphenols - 1.62 1.53 1.71
Caffeine 1.24 2.05 2.07
"Free amino acids 0.83 1.00 1.47
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Studies on The Extraction of Soluble Solids
and Major Chemical Constltuents Tea

I—Mlng Juan

_ Summary _
The partition coefficients of soluble solids ® catchins *» polyphenols » caffeine
and amino acids between swollen tea leaves and the aqueous extract ® and their
infusion rates at various extraction temperatures (70° —90°C)were studied with the
application of Spiro’s mathematical model. The -efficiency of continous

counter-current  extraction of water soluble constituents from tea was also
discussed.

The results of this study were as follows:

1 The concentrations of soluble solids® catechins® polyphenols * caffeine and free
amino acids in the aqueous extract of tea increased with the increase of
extraction time® and an equilibrium was reached after 20 minutes of extraction
regardless of the difference in extraction temperatures between 70 and 90°C. But
the concentrations of water soluble constituents at equilibrium increased with the
increase of extraction temperature. For examples® the equilibrium concentrations
of soluble solids at 70° »80° and 90C were 3.55°* 3.62°* and 3.82 g/L°
respectively. ' - '

2 The partition c-oeffilcients of soluble solids® catechins® polyphenols® caffeine
and free amino acids between swollen tea leaves and the aqueous extract increased
with the 1increase of extraction temperature? 11d1cat1ng that the increase of
extraction temperature can result in a higher extraction ratio or a higher yield.
According to this study an extraction temperature in the range from 80° to 90°C is
recommended for the extraction of water soluble constituents from tea.

3 The stronger astringency of tea liquor brewed at a high temper- ature of 90°C is
due to the higher i1nfusion rate of caffeine and polyphenols * main components
responsible for the astring- ency taste * at higher extraction temperatures.

4 In batch type extraction® it required about 20 minutes to reach an equilibrium
between swollen tea leaves and the aqueous extract. However » when a continuous
counter—-current extractor was used to extract water soluble constituents from tea
» 1,47 to 2.53 times of extraction equilibrium was reached within 16 to 18
minutes of extraction at 90°C » indicating that the efficiency of extraction by
continuous counter—-current extraction was 1.5 to 2.5 times of that by batch type
extraction. Therefore® the continuous counter- current extraction method is
suitable for the extraction of water soluble constituents of tea in the
manufacture of easy— open canned tea drinks and instant teas.

Key words: tea® soluble solids ®» extraction

* Associate Agronomist * Taiwan Tea Experiment Station



ERAXEFEEMIO 109-114 (1991)
Taiwan Tea Research Bulletin 10 : 109-114 (1991)

AR ASTE R A RO AT A

b i B *

BY = _

AN DT BBE M E R -G+ /R SR A W B R B AR B L B A B R BB
BRIV ERBY—F Bttt/ \EAA—HEEETAERBE=+HLE  EEABE IR KL
FARBREBERLCBARENIMEBRBIZHEATHEREREERS TN ERARKE

RBEHMERRE - N~ T RRFRERARBRATRBSE Tﬁﬁﬁiﬁﬁ’ﬂnﬁﬁ )
B - ﬁﬁ.?ﬁﬂtlﬂt#ﬁﬂﬂﬁﬂ °

_ HBARE
1 FRRIEHS T RN
S S UCEH I RN B RSB REHE TSR o
IRBABMREERRBUEETERS '

FEFAHERESITERGERERMITER S MEREHETR - REH ﬁ*ﬁﬁ%%#ﬁﬁﬁﬁ%iﬁ#ﬁ?
KT ©

3 Iﬂﬂ%ﬁﬂl&% = Zli%ﬂﬁm

AR EL O AR RMIFRERE IR - KRR RAFEARZALS > L
R E A R LRI B R » R RE S o

b &8 =

1 REWERENHELEK
EMERATFEFRRLEBEBREAN_BEFRENSFARRBRM: (RE—) RENE
i (REZ) - HR-HEENSFEHERENFEREZHBEHR DL EER | IBKE
e RN 2R B gy N CE AR R AN AR » HEEZE M T R B FUR M BOE T o B AE 88 3 H k2
HZ BB EBE RS EY o -Farnesene e FHEFEEHAPD EICDEHHF » ZERRER/REA
+HEN LA TES » HERIPDH (E)-Nerolido | ERMB TEFHETRAKSE/HLERK o
-Farnesene * MAB K A EEFHNETRBERFAREZIER EEREEN A ERKWELLVE
(B + 2% ) #n‘i‘:ﬁﬂ_lﬁﬁﬁm WM SWRAERER  LEREREDVHIRF LR

MM EARRURBEIHRER



110

E3
v
72

|

W B &K
!

B 1 e
)
i

!
0 A A
!
Z, Bk 2 Y

ERERFRENRS 10 B (1991)

R— - RETRARBRBEIRE

¥ (1002%W)

R (2 0EM)

L E:90°Cs 50 0FmE

— K BEF 7K —

ﬂ
L -E:60°C> 500

B (BFE50~55C . RZE®E 20mmHg)

Wit (BE- 18~- 20°C)
B
= fu Al

(3 [E)

L

ZBREH
!

;__——__——__'_\ _

i 4 “ K

WAKBIBROARR 7K (FFEL PR )

!

R (R

!

B 2 AR )

MEMEZE (39 5C)

3

i AE

' =



111
A ARFETREBRESFA>ITHEREL -

R FRIEE R EGE 8 NI E

3 ¥ (100L%)

B B (20 HE)

—>EWFAK 90°C»1000F7EPE
SRR (3 0 5MEK)

(VABE : Bk 10 0767 )
¢ _

=t -1::F7% It
I

SRATRERA (R
!

B (SR 2 PLIMAR )
| .

HEBEZ €85 (4 5C)
!

R WH F MW

2 AT RS T A 5 )

EEETRHLURS ~ Z B ~ 5 RS R [ 6 1 B VA R R BB AR VB VAW BV
B D A 4 MR ORI R S » BUR SRS B BB (B S ) B EE R R Rk
L TR ZBERE N A E (SRR EAEERE o oA R RS (
SRALEY ) WA o SR BTV HERY B M S MR S BE 2 T B » (B VRINE Z BE M S M AT T
BLZRAESNFERNLERE TELEXATRANES » BhSEERRS KT AR
HEREARE  MERERRRS » BEBRATHEXEEHNAELERE o
3 RERKEETRRS |

LMEEXEERELS  KETRERSHAREE » HE - SWCEERERS L8
 EMEBABERSBERNEERARABERRANE R UEA NS ERES 1
0 0 AHAREMS 2 1 0848 » RHAL/EEMS 1- 1 080 » BEAE LRSS BB 8
HEBEARELERHEERARM o '



1172
ERFRFREERE 10 3 (1991)

4 BERMEETFRAKRS -
BEKXSIABRKS80~100-~120-~140R160FMEENFE FITHATRME

RAOER » BUUSEEL1 0 0 EUTE  BRRO/ZRET KR HEBERAZET]L 2 0 BULAF

RBEDFEFRANNMETR  BHBRERAE]L 4 0 B LRIEEZRIK o ®OTHERIR

HESROTERSR—  ~T- —RH=/4FER (Pyrazine) R— M =/%1AM (Pyrrole) kK

FE -~ ZEWEY c WERAEMASHERRE 1 2 0 EL RN » 5 BEETT M-

X~ RIEEE -EARE -MEBAE -EFE - XELZESHSEAFHENRE - At

HEAMERAETEEEH ] 20 E  HERAMETRANWEERKEBREER®ES 0 ALY »

BREAEB] 0 0 FMEXRBREBERRUERAETRAEMEEEFETREE100- 12 0Fo

5 Kt ®E LR -
FHREBGHE SFfARREEBEPEMISREERAEVRBRWERB2E » AT RFTER/O

BT -

- BERFEFAEMEBEHEMBRES TLFIA o

- BEABRMHKEEARUBREHE  FEXRXEBREERBEERUFBRE - = HEBK - RKE
BRIXFVESHFHBAEEXTAREN s 7HEREFARRERAMREPRXARAKSTH
B LR RANEN - RRIBFZER o _

GEERBEBAMRK (MRE) ARERYD » BEREREREREIN  RERECESHEBERE
1 2% AAREREBEEERTRERRK ©

- BHMERTEREEZEMEXRERN » HEEZWHTERR —BRREMRE ~ BEEH » TR
BESAR —ENTS - #HEEREMAMA R RFARLAREE » LEFBRERYER » LUK
HECEIRFXR ATHEREFR - RBRKEHAEREREKEANBES®H - ERFTXEMBK
BEREBHEE o

B REPMERBERMMAREELBEMEEFIENEHRERE SRR T BB RZERF > A
B ERETLBRRER AT HEESZ —HLFR o

2 i
—RBRBOTERER  TRAKEGHNESEERHEEAENUS O FALASH  URBH 1
0 0 ELUBRBBEREFNMESR  MERALBERENXABRETH AR EAOMZEE (10
0- 120) EXEELEEAETMRELE®RLE o
TUBAERFEFABSEY » B (REUAR ) FEXELNEERBRESHYT » WE
PR R RES TR A > RESNSEHRE » B ESMNBREEFLZEBT/Eo
SEMBERRBEA - REXBRTRASEERE SR A (M) R E R MK
MEI R E MR o MNRERBEBTEAY (REH) LIMENRRIF R R 2% 5 4 78
» MR & B SRR o




113
LR LRSS F P S

ﬁEﬁﬁﬁﬁH€Sﬁﬂﬂﬁrﬂkﬁiﬁﬁ%ﬁﬁéﬁ

1 RESHAN _ 2 3 & | 2| 4 B | ASEIFE
0 | BRMEREXEY 0 ot % B O 410
= % | % | i i | RBISRBRE
5 , P HZx 7 R
OHHERER | W @ & | 0 0 TEERET R
| - o | RMES W 3R IR | -
I — T - — —
| 8 | B+ AEARBE—H | 9 Lt+HhEL | 0 FBR .
X | O SERFMA ] HO00:000T
| EE+AEREASTE A+H BB
et E— —— —— — e 1
— ~ SR -
BIREL H A B REHBIEROTEMRIE—E o
= s NAEER - ”
HREBRE HAHBREHEEROTEN » REBRIZHRKLKE FREBE
RYVBEIRXMEBHAER/IRERBZEHEETRETIIHIE .
1 ~ FERECE S KN R B AR R DR BEHE TR
A , 2 ~ MERHEEMTE MR RAHEIT S REREER » RIEARMEE R ITRE

TERWHE T RS ©
WHIEHERERERPMEER - N > K8 - RREERR ERFEHBRWER
$§H2En7ﬁ5$%ﬁm%ﬁﬁ~ﬂ~%ﬁﬁﬁ%$ﬁﬁﬁﬂﬂ
E__ JU.
1~ REFEREM TR .
ggﬁmﬁﬁmﬁﬁmﬁm@ﬂﬁﬁmﬁﬁ Lﬁﬂmﬁmméﬁﬁﬁ%ﬁi
f »)
2 ~ BERTRABT T FEETH
RN ERESRMERETR R » BRI ISR AT 584 2 B
| BRESRFFERNEERTE c T REERTFRANER » BRHSBETRRS MK
;iﬁ§w$W#ﬁﬁﬁ y MBI HRBERS » AR ATHERESTE
3 RERREERRS : |
ERAEBRBEFTRR,-RABANSE - ABARREESER NERE 9 DLSEF]
o ggﬁlmﬁﬁ100ﬂ%¥$%%210ﬁﬁ’ﬁmﬁﬁﬁﬁﬁl—lo
- 4 ~ BERMEERRS -
BUZBEE 1 0 0 BUTEEFTRBRSERTA  SHISHRERAZE1 2 0 BERIF
RIRREY A E RS ER » BERAE1 4 0 BLALRIELEER o &
AR RMEERNTERSEB 1 ~ 4 —— B =/3%® (Pyrazine) K—%&
| ZMH (Pyrrole) REFE ~ ZENEY o BERHBRENXREER
| #100—12 0@t BEERLEA o |
| /g~ EERREEIH . '
B | 1 ~ IRBRBROTERER - ERLIERENEELERSESAEDUNTEAES
RE »Us®H]1 0 0 EULRNEELFEFVMEETR | MERLEXRERX |
gigéggmﬁwmwﬁﬁ(l00—1205)ﬁ%ﬁE$mW§W&
i) O

| | 2 ~ LIBAERFTEWITHEBEL » 25 (REWURE) BEEXRKENHA &

ZEAE) > MEMBRIKESTTLH A » DN HRR » [BT5HER IR

l | | l&lﬁm%ﬂﬁﬂlf’ﬁ °

3 ~ MR - BRERWAE - BREEEAE (RIERT) LINED R
| MR mBEERELNEMREH o

%

kel S




114
EMFEARERSL 10 % (1991)

£ " | BB | — ~ RS — R
® | - B R ISR
S B | B | wWERAEEe |
- i , pro|
2 = , # | | B | = BRZAEER B R
REE | #% . | B HA RO AN A
&= | | | | .%a |
o | | = .
.. I




AERAEFREHRIO: 115-127 (1991)
Taiwan Tea Research Bulletin 10 : 115-127 (1991)

o B RS B AR IR Bl

_ REHT R
THENHRETRREHEFERE %‘z%ﬁ
SR
% =

EHW 1991 FO KA MBZZEALERE - TAEANERETEETEHLSERXAE
ZEHE > ERRXETREER 10 115- 127 ©
_ELERAEERNEERE  REREERETASREE/] » BERW S KR 5
B> BUASRERBSKGENE » YA —ARRBERABEEER
HERWARETRE  SRET  SFTEWHETEE » EFERBE 4~5 RBR%K
 BRBENE » IRNRARERS » WHASYEREI~SKBX - EEXREAAH
 KEBREZERTWER > EXRETHERE > MEEM 1.2 ~1.589 » BTk
R2.1~2.7A% o B/ BMRREEBRIT o BMRXERBI % » XFEHFE
IRE{E22~24% » B ~ERXRFYURIWETH > ABMECRELEER - XFETHFE
EENWRBERMEY » K~ LRFHE > BRERWHEGHLBWHE » YRS
XE o KBMBEBMH » W EABREERY » IR LRSI THHES - AEE
HE2R o DENEOREAEENE - SXTLAHERTNE » EXR B RS
F/INE 40 ARTFRFHYEIS SAF » ERFEMERSS 1% LEWRARNFHE
20 2AFF » G2 EMER3Y . 8% c TREXBNTENENABERESR LXK
MR FAERERERTPIRES  SREOHEMNEEHOEERAER o
“hREE B OB B - WERHS
' Bl -}
ﬁu%ﬁﬁﬁ?%ﬁﬁ BRSNS EFERSE » B R S AR TR 53 5
FHEHAR  BABEYANCEXBRESE  SHERFEZENRE  EEREESR
MITE o MRIMITE B ITREEE > BEIAEMEMN 40% Db BRESHENE MY o SEERERP
THRBEENREZ REARNBRNAIRA  ERNSHERFRERR > UBREEEBIR
BrITRER BEFERENEE T AR » XAEUATFREEEE » BRI AEGR
e B B 15~20AFES » WEAEZBEE], 5000 758 » BNBI5~100T/EX / A » iE—
RXEOEE T  -BEH» SERTAE» I—REEEENAWEREN » ARKSBERERKR

* BMERENABRERER



116 _
AW EEFARERE 10 % (1991)
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Table 1. Comparison on thé growth of height and width of tea bushes.

& B B
' growth
o OE =R WEBE SENHERW & = K
Treatment ~ After prunnig _ Before prunning Total growth
last year current year

MOE O T N R M OB M W M T
bush bush bush bush bush “bush
height  width height width height  width

A REIK » MITRHK 54.2 106.8  59.5 111.8  5.3" 5.0"
(P.¥.-N.P.) S , - _

B EENE - MTRHK 54.6  104.8  60.0  108.9  5.4° 4.1°
(P.S.-N.P.)

CAZENHE = =EWR 549 1043 61.7 1114  6.8° 7.1'
(P.W.-S.P.) .

D.AZNHE » = SWWM 533 1035  59.9 110.3  6.6° 6.8°
(P.S.-S.P.) ' '

B RhEERANEERE  BRRR% %R EE KM
Note : The same letters are not significantly different at 5% level,
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Fig.1. Comparison on the growth of plant height & width for different treatments.

AZENE » SRFETH

Prunned in winter and normally pluck for each seasons.(P.W.-N.P.)

B.EFRARMK » ERFMTIKR

Prunned after spring crop and normally pluck for each seasons.(P.S.-N.P.)
C.EAFEME B ZREFER » REIFTRITYUHR

Prunned in winter and slightly pluck the summer and June crops. (P.W.-S.P.)
D BABRME -8 - ZEXKFHER» RERXRFZHITHR

Prunned after spring crop and slightly pluck the summer and June crops.(P.S.-S.P.)

BMRAEAZEEBREREA/NEREERTEAONG  HERME > &5 IF AR S
ERE MARAKE > IAEWRRWN > SEOUBRRKES o 2R EC.D. MAB T A
BEARAAEBZRSE  REE2ENBERFTR > GRETHERERE—FLENAB. WA
HRF R EHENNEEET » EEML.2~1.504  BEERFEE » BEER2.1
~2 TS AIEREREZE KM o HRKXKB/) > MAEABOERIOBRRE BEREER
RMENES > HERESE > ERNEFRE - IR » DU MIES » X #4558 % HBRAE
R R 400 R RGO 0 B SRR o

=B B B R T R B R L
ARBUEBHISTERE  £FMEER1I2E TARTENE  SRAEERBRLLERY
B 15FERBAR » T6ERESTRIK » EFEREBANEE > IEUBRERBHLLTIH
ERRKA~8K » MERSEERKBMME= o
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Table 2.The time of prunning and plucking.

(R /HB8)
AEB | kK TR R
June Autumn Winter |
Crop Crop Crop
7728 | 9161 11711
/21| 9711 11/3
7/27| 9181 1179
/221 9121|1173

7 H M K REH (B R E R
Slight prun—- | Spring | Summer

Treatment ning time Crop crop
754 | A.C.| T4 12730 | 4/17] 6/10

(1986) | B.D. | 75. 421 | 4/21| 6/4

| ]
765 | A.C. | 75. 12/°26 | 4/17| 6./5
| (1987) | B.D. | 76. 4./22 4/22| 6/1
ERFEEEB LB

FERRBET » BL30X 30cnBFE »
Eﬁ’*3‘ﬁﬂEEﬂE%S%ﬁEE?ﬁE¥ﬁﬁﬂ?ﬁ%ﬁﬁﬁﬂﬁﬁfiﬁﬁfﬁ :

RE-THRBEFERFERELR

Table 3. Comparison on the density of tea shoots for different seasons

i #

Treatment

A AEYE  SEETHRE

(P.¥.-N.P.)
B BEWK » EFRTWRR
~ (P.S.-N.P.) .
C AFMH» =~ ZRB/HR
~ (P.W.-S.P.)

D MEWH » =« SEZHRKR
(P.S.-S.P.) '

B RPERARA/IEEERE » BRARIYERERE KMo

- S S
Spring
crop

87.1°

117.9°

- 93.9°

118.9 "

B FEOIEHF A

B R

Summer
Crop

95.2°

73.5°

87.2°

69.1°

88.8°

Note : The same letters are not significantfy different at 5% level.

(shoots,/ 900cmt)
ABEE K X & %K
_ June Autumn Vinter
- Crop Crop Crop

101.5*  75.3°% 90.0 °
89.8% 70.8" 99.1*
95.4°  74.7° 97.3"

- 69.6° 96.9

119
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Fig. 2. Comparison on the density of tea shoots for different seasons.

ALZZEWE » ERFHETHR

Prunned in winter and normally pluck for each seasons.(P.W.-N.P.)
B.ENRENWHE » ERFEHETHER

Prunned after spring crop and normally pluck for each seasons.(P.S.-N.P.)
C.A2FEYWHE~-B - ZERFHEH » REFHETHR

Prunned in winter and slightly pluck the summer and June crops. (P.¥.-S.P.)
D.EZRAENE~-FH - - ZERFTHEHR» REXFTERTHKR

Prunned after spring crop and slightly pluck the summer and June crops.(P.5.-S.P.)

REBENWREVEREFHERRLK  VARFHE-—ENREEIA  KBEEX RN
AT R » HRFBRE/) > BUFHERRD » FEHE > ERE  BER R REE
BIRBIMAHRR o RBBEZKE -0 47 > BBHEWKERE » KERGTEREERI D
RR > UBD MAHSFERWH » AILYWENACAERTE » FE24% *B.D.EEARERY
Bk BREBEEINBEERE 71F/900cm'» LERB_EZFNACEBED22% » SRBERYF
BERERRK_-~ZRFR IXRNEECHIMBBEEEZR - EFFIRFEBAIZRFEH MY
REMAEZER o

U B 5 E

FRREE - REBER/DE » RBEROFRN 0508 F—HERRAEMBEZ—L=K

REINEATE  SRERTRZEHCEFEMNTE
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Table 4. Comparison on the weight per 100 tea shoots for different seasons.
g/100 shoots

A A B R ¥ 3R aVzl= K *® L R
Treatment Spring Summer June Autumn Winter

crop crop crop Crop Crop

A REME O SBRTHRM 77.2° 69.6° 70.7° 57.2° 66.8°
(P.W.-N.P.) '

B BEMNK - SFMITHRM  74.27  70.1°  74.0° 63.7° 7.4
(P.S.-X.P.) ' , ' '

C 2FME » =~ ZFHEHR 77.9°* 70.7°  68.5° 58.6 " 69.8"
(P.¥.-S.P.) -

D BEME » =~ ZFBIR 73.1° 72.5*  70.7° 62.7" 78.2°
(P.S.-S.P.)

i RPBERNREXFRERTIRBI D ERE K o

Note + The same letters are not significantly different at 5% level.
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Fig.3. Comparison on the weight of 100 tea shoots for different seasons.

AZFENK » SRERMTHER

Prunned in winter and normally pluck for each seasons.(P.¥.-N.P.)
B.ERFXREBYWE » EREMTUR _

Prunned after spring crop and normally pluck for each seasons;(P.S.~N;P.)
CE2FEURE -H_ - ZEXRZER REFHETHR

Prunned in winter and slightly pluck the summer and ]une Crops. (P}W.*S;P.)
D BRERWE -B - =Z=REFR » REXZFZWMTHE '

Prunned after spring crop and slightly pluck the summer and June crops.(P.5.-5.P.)
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EXANEFEURS TR CIRBEERE » 5397764 » KEBHNE. DB BEE -

ZEH 13.TAE BRAD MAENEXAEY > MARPENENWRABMEMEEEE - B.D.
BRENRERAUHE  EROFEERZZHEE MR A CEBEWHE QHEERBE > 2E
HUEREEEER LRXBEFETHR.I0W  BERTT.LOWEE » HHAETELHLAFHHK
B - EAWMAZFEFEOHLEFUWHEERE YEEZERNHEE KR MEXNDRERTER -
ARNWEHRE REFFERAUYMNERERSERIFNESR XERRBREBEE IR - ZWEREFRY
BEHE U AEEFEVNE > FEXFESTREVIS AR RESENWE » B - - ZF R
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tea leaves for different seasons.

AZFEIE » ERFHTHR

Prunned in winter and normally pluck for each seasons.(P.¥.-N.P.)

B.BRREIE » ERFMMITHHR

Prunned after spring crop and normally pluck for each seasons.(P.S.-N.P.)

C.EFEHME T ZRFER » REFHETHR

Prunned 1n winter and slightly pluck the summer and June crops. (P.¥.-S.P.)

D.BREWH -~/ ~ ZRFHR » RERFETHRK

Prunned

after spring

June crops.(P.S5.-S.P.)

crop . and

slightly-

FDB:

1 Y D

Comparison on the quality of first grade mechanic plucked fresh

pluck the summer and
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ACRERSENE  BRBREBERE » RFBREEERKX— » —R A HLERER
B.D.RHE » HEIWT K
64.6% » BFA.C.EEBBITI.8% » AABRFLURNZEZZFR » SRBUHAEARFEEREREW
B8 — R ok WREY 2= AU AR B Ry EK A o

7N IR AR R

HE64~66% M o BRI D. BERIKEE —FR » —Hinik

%ﬁﬁ%%ﬂ%ﬁﬁﬁ%@%ﬁiﬁ!ﬁﬁ%mmﬁ » ZEBREERIIRE » ERPRE
BRERNRML BRE-LAEE » RE—

Table.b. Comparison on the character:stlcs of tea shoots.
B H ﬁ._ﬁiﬂﬂﬁ - () 5 B % ¥ 5 % ER SoBH
Treatment 2nd lenght of 2nd diameter 2nd leaf 2nd leaf 2nd leaf
_ internode of internode length  width thickness
A. 1.788° 0.165° 5.418 " 1.953° 0.026"°
% B. 1.838° 0.160"° 5.670 " 1.985" 0.025"
* C. 1.873° 0.165°® 5.320° 2.060° 0.026°
D. 1.693° 0.163° 5.320" 1.898° 0.025"°
AL 1.940° 0.173° 4.710°  1.763% 0.027°
¥ B. 1.223° 0.163"° 5.103° 1.910°  0.028°
*® C. 1.973° 9.170° 4.358 ° 1.718° 0.026°
- D. 1.075° 0.165° 5.153*  1.878"% 0.028°
A 1.463° 0.165® 4.973°  1.980°¢ 0.029°
A B. 1.483" 0.163" 5.013"° 2.105° 0.029°
H C. 1.680° 0.168° 4.768°  1.885°  0.029°
D. 1.598* 0.155"° 5.365" 2.225° 0.030°
Y 1.485° 0.155° 4.455% 1.893°  0.027°
X B. 1.525° 0.160° 4.808" 2.015° 0.029"°
*& C. 1.398° 0.155° 4.280 ° 1.910° 0.026°
D. 1.490° - 0.163° 5.005° 2.298"  0.029°
A. 1.180°* - 0.165° 5.045% 2.053°*  0.028"°
% B. 1.390°* 0.163° 4.875%  2.220° 0.028"*
& C. 1.275* 0.163" 5.233° 2.165" 0.028 "
D. 1.345" 0.165" 5.153° 2.213° 0.029°*

T

BASTHBESFERFHERLEK

Note : The same letters are not significantly different at 5% level.

AW » ERBMTIR
‘Prupned in winter and normally

B.ERFRARWK » SREMTUR
Prunned after sprlng crop and normally

CAEWK B =

Prunned in winter and slightly

D.BFBUK ~ B

Prunned after

June crops.(P.S.

pluck for each seasons.(P.SJ*N.P.)

ZRFH - %%iﬁﬁﬂﬂ

uﬁﬁﬁﬁ %%%?ﬁﬁ%ﬁ

Spring
-5.P.)

Crop

and

slightly

pluck

pluck the summer and June crops.

the

pluck for each seasons.(P.¥.-N.P.)

SUMMET

and

M“ﬁwﬁ y FAEH AR » SUBRAE T B BE 15 B A
THEIGEENRFAERNER  RERWNBAMHATR

(P.W.-S.P.)
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 EFARRESEERWERE S RRE AT KM c WK AHE KRZE -G
B SoGHEREE AR EEE SR c SFAURE KRR B BEEAC.D. MARESHN
R o ' -
E3S 2.3 1.

FRIARYBE/NE » 875 6= EEEEHK - KEAREREE » A.C.BE S R
DE—ARREAGET AR » 5.0 REBEREAR AMERMER » REXBRMIT 52
MR HFRFARES XS XWERMB AR

L~ TRIRBERSFRWERB B D /400 RRIT
Table. 7. Comparison on the vyield of fresh tea leaves for different prunning and pluck
method in different seasons.(Kg/40m length of tea bush)

7 # B * ¥ & N A B - G S £ R

Spring crop Summer crop June crop Autumn crop Winter crop

Treatment EREN EXEE EE B ZEERIEE ERIEEK
Yield Index Yield Index Yield Index Yield Index Yield Index
A BEIR  SBRITAR 15.5°(66.8) 15.6°(219.7) 18.5°(149.2) 12.5%(112.6) 13.5°(95.7)
(PW.-N.P.) - - -
B FHRUK: » KFRFTIIER  25.0°(107.8) 10.3°(145.0) 13.8°(111.3) 11.8°(106.3) 14.7°(104.3)
(P.S.-N.P.)
C BFWME» =~ EFHB  16.2°(69.8) 12.2°(171.8) 15.7(126.6)14.1°(127.0) 13.2%(93.6)
(P.¥.-S.P.) ' _ - _
D BB =~ SFHIR  23.2°(100.0) 7.1°(100.0) 12.4°(100.0) 11.1°(100.0) 14.1°(100.0)
(P.S.-S.P.)

i RPHEENREXFRERTIRE D ERBFE KR o

Note : The same letters are not significantly dlfferent at 5% level.

AZENE » ERFETHR

Prunned in winter and normally pluck for each seasons.(P.¥.-N.P.)

B.EREME » EXRFRITIKR

Prunned after spring crop and normally pluck for each seasons.(P.S.-N.P.)
C.E2FEWE B - =ZREFHFHR » REFMTHUR _

Prunned in winter and slightly pluck the summer and June crops. (P.W.-S.P.)
D.EREBMHE - B EXBBR > BEXBROTYR '

Prunned after spring crop and. slightly pluck the summer and

June crops.(P.S.-§.P.)
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Table. 8. Comparison on the yield of fresh tea leaves and income.

B H MNERE SAESE SNERSRE SNUMSKRE B B HREFE ERERE

AR X X X A
Treatment Yield in a Yield in a Yield of spring Yield of spring index Total i-
year for a year for , winter crop , winter crop ncome in
plot one ha. for a plot - for one ha. a year
Kg/plot Kg/ha  Kg/S*Wcrop  Kg/S+W crop %
A 5.6 11,340 29.0 4,350 100.0  38.4 914,625
B. 75.6 11,340 39.7 5,955 136.9 52.5 1,005,188
(. 71.4 10,710 29.4 4,410 101 .4 41 .2 897,750
D. 67.9 10,185 37.3 9,995 128.6 4.9 1,011,375
> o5
- > : *’
n s
i}ﬂ 20 3 Z i 55 :
. | = N
TR Egﬁm - (I8
' = L = = -
=~ 0| E B | =1 = =L
= bLHB="N = i B |
> sy 2 A = Eo
> JLIEMIIElL =

Spring Summer June  Autumn Winter
X gy Seasons

E7 - FRABEXRERRERLR
Fig. 5. Comparison on the yield of fresh tea leaves for different seasons.
i I B/NERTEEIOLR '

Note - The length of treatment plots was 40 meters.
AZENK » EFRFMRTIR

Prunned in winter and normally pluck for each seasons,(P.W.-N.P.)
B.ERRIE » EXRFMRMITHR

Prunned after spring crop and normally pluck for each séasons.(P.S.—N‘P.)
CABME - B - SXTER > BETREWR '

Prunned in winter and slightly pluck the summer and June crops. (P.¥W.-S.P.)
D.EBREBRYE ~-FB -~ ZERXRFHR » RERXRFMETHR

Prunned after spring crop and slightly pluck the summer and June crops.(P.S.-S.P.)
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Technical Improvement Mechanical Plucking 1n
"Ching-Hsin Oolong” Tea Garden

Effects of Plucking Periods
and Depths Ol Tea Yields of Different Tea Crop Seasons

Li Ching-Liu"

Summary

Tea shoots of Ching-Hsin-Oolong cultivar became thinner after being plucked by
power tea plucker for serval tea seasons, it influenced the yield and made tea
quality apparently. The results of pruﬁning time in winter and after spring crop
showed that the plucking time would advance 4-5 days earlier for the treatment
prunning in winter in comparison with no prunning treatment. As for the treatment
that prunned after spring crop would cause 4-8 earlier day of plucking time than the
treatment prunning in winter for summer autumn and winter crop in that year. Tea
bushes got 1.2-1.5 cm of height and 2.1-2.7 cm of width of annual average growth for
the slight plucking of 1st and 2nd summer crops, it’s feasible way of plucking for
the smaller tea bushes. The density of tea shoots decreased 22-24% after slight
prunning, 1t took 2-3 time of plucking to get balance and thus by then, no
significant difference between the treatments. The weight per 100 tea shoots
increased after being slightly prunned, 1t caused the significant difference for
autumn and winter crops that prunning was held after spring crop in comparison with
prunning in winter. The total yield of spring and winter crops are important to the
farmers to produce partially fermented tea , 38.5 kg fresh spring and winter tea
leaves (53.7% of annual yield) were plucked in the treatment plots that were prunned
atter spring crop; however, 29.2 kg and 39.8% were found in the treatment plots that
were prunned 1in winter. It is evident that prunning after spring crop may increase
the yield of spring and winter crop and i1t i1s also advantageous to the profits of
tea farm management.

Key words : Ching-Hsin-Oolong ®* tea leaves plucked by power tea plucker. prunning
time. |

* Assistant Agronomist * Taiwan Tea Experiment station.
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Table 1. Mean values and ranges of 26 characters of Green Tea grown grown iIn
each season.

m

Summer crop Fall crop
Mean Range Mean Range
101.06b 45.55—152.00  96.39b 43.50—147.00
0.17 0.14— 0.21  0.16 0.14 — 0.20
0.20  0.16— 0.25  0.20 0.16 — 0.25
1.27b  0.82— 1.73  1.22b 0.92— 1.38
2.04ab 1.49— 2.41  2.80a 1.38— 3.2
1.93ab 4.65— 5.99  4.69b 3.17— 5.87
2.05b 1.63— 2.50  2.03b 1.40~ 2.60
0.27  0.22— 0.29  0.27  0.25— 0.28
6.13b 3.88— 8.04  5.60c 2.35— 7.94
5.02 4.52— 7.26  5.86 4.17— 7.86
254 1.81— 3.077 2.57 1.86— 3.12
031 0.28— 0.34  0.31  0.28— 0.33
10.10 8.91—13.17  9.81  4.53—12.44
46.00b 37.50—62.50  39.92c 32.50—42.50
137.81b  60.00—192.5 124.33c 62.50—177.00
58.83a 25.00—95.80  53.44b 25.50—90.00
7.10  5.07—10.27  7.12  6.37— 9.93
3.13  2.26— 3.85  3.14  2.38—13.95
5.48  6.20—4.30 571  3.50—7.50
18.42ab 7.85—238.30  15.36b 7.45—31.35
2.28a 1.85— 2.67  2.28a 1.92— 2.92
14.55  7.24-24.16 14,56  7.62—21.33
73.83ab 54.00—81.50  78.78a 58.50—88.50

84.44ab 56.50—92.50

89.06a 70.50—98.50

charac Spring bl
-ter | Mean Range
A| 102.80a 53.00—147.50
B| 0.16 0.14— 0.20
C| 0.20 0.17— 0.24
D| 1.36a 1.11— 1.81
E( 1.86 1.38— 2.43
F| 5.04a 3.02— 5.75
G| 2.24a 1.94— 2.72
H| 0.28  0.24— 0.30
1| 6.80a 4.09— 9.25
J| 5.80  4.31— 5.49
K| 2.61 2.14— 3.38
L| 0.33  0.27— 0.35
M| 10.85 5.75— 13.71
N| 50.67a 42.00— 70.00
0| 168.28a 76.50— 240.50
P| 54.50b 45.00—293.50
Q| 7.18 5.15— 10.21
R| 3.22 2.36— 3.95
S| 6.12 4.65— 8.05
Ty 18.52a 9.05— 35.0]
U| 2.23ab 1.79— 2.4I
V| 14.86  7.72— 23.39
V| 68.50b 64.00— 93.50
X| 79.06b 75.00—103.00
Y| -0.6la -3.20— 1.70
Z! 3.10a 1.93— 4.37

et = U D R T B

haracter codes -

. 100 shoots weight
. 1st 1nternode

. 2nd leaf width
. 3rd leaf length
. 3rd leaf area

. 100 mature Leaves weight
. mature leaf expose

. mature leaf area
. CTal value

ength

NELO AR

-1.02a
3.35a

-1.75— 0.15

1.84— 5.88

Note : 1.Comparisons among in GT group (a.b.c) and (ad>bdc)
2. Means followed by the same letter * or those followed by no letter are
not significantly different at 5% level s no mark are nonsignificant.

- 1st internode diameter
. 2nd internode length
. 2nd leaf thickness

. 3rd leaf width

. Sprouting density

. mature leaf length
- mature leaf interpose
- bush height
. PPO activity

PRI =3

1.86b

-2.18b ~-3.40— 0.60
1.03— 3.09

. 2nd 1nternode diameter
. 2nd leaf lengh
. 2nd leaf area

. 3rd leaf thickness
- Yield
. mature leaf width

. mature leaf length
. bush Diameter



134

EREEFRERS 10 % (1991)

Table 2. Mean values and ranges of 26 characters of Pouchong—0olong tea
group grown in each season.

Spring crop
charac — '
~ter Mean Range

0.16 0.15— 0.18
0.20 0.18— 0.23

1.36 1.02— 1.74

Summer crop

~ Mean

Range

0.17
0.21

1.36

2.33a

1.66— 3.33

4.82

| 489 3.21— 6.26

2.27a 1.58— 2.75

H| 0.29 0.26— 0.33
7.20a  3.38— 10.16

J| 5.69  3.59— 7.3
K| 2.65 1.71— 3.34

L| 0.34 0.30— 0.38

R

!
N| 41.65a 32.00— 76.00
0

0.29

6.47b

5.80
2.60

0.34
10.75

A
B
C
D . .
EI 2.04b  1.25— 2.54 _
— 20f  ¢c.0da T.007 9090 c.cPap nevm e
G
"

0.37— 0.34
3.10—10.19

3.59— 7.96
1.61— 3.43
0.30— 0.38

4.61—17.28

37.94ab 28,00~ 69.00

~ Fall crop

Mean ‘Range

113.82a 55.00—180.50 109.03ab 48.50—178.50 105.29b 46.00—172.00
- 0.15— 0.21
0.17— 0.25  0.20 0.17 — 0.25
1.02— 2.08'

0.17 0.15 — 0.22

1.40  1.27— 2.08
2.18ab 1.29— 2&78

3.95— 8.49  4.74  3.40— 6.49

2.07b  1.43— 2.60  2.08b 1.38— 3.15

0.29  0.27— 0.22
6.14b 3.15—11.29
5.80  3.79— 7.76
2.66  1.76— 3.28
0.33  0.30— 0.37

M| 10.85  4.50— 16.69

10.70  4.86—16.96
33.06b 24.00—42.50

126.47a  65.00—189.50 109.35b 69.00—160.00 98.03b 72.50—143.50

61.12ab 32.00—101.00 59.59b 32.50— 101.50

P| 64.76a 48.00—110.50

[

R|  3.45  2.08— 4.49
6.52  4.05— 9.45
19.36a 11.70— 27.95

68.06b 80.50— 87.00

1 o0.14p -6.30— 3.20

7.30  4.67— 9.54

q
R
S
T
U
V| 16.89  6.47— 27.65
W
X
Y
Z

| 4.40b « 2.39— 5.99

7.14  4.63— 9.49

3.34  2.14— 4.25
6.06  3.95—11.60

17.49a  8.25—30.70
2.15 1,92~ 2,57

15.85

T R e T —— e

2.13  1.87— 2.54

6.15—26.03

7.05  4.53— 9.52
03.32 2.14— 4.32

5.57  3.60—7.50
13.39b  7.25—24.45

2,14  1.92— 2.56
15.58  6.06—26.42

62.71b 55.00— 88.00 67.38ab 50.00—75.00  71.35a 53.00—82.00

72.88ab 52.50—74.00  77.18a 56.50—83.00

1.26a

-2.45— 4.50
5.74a  4.35— 7.58

0.52b -2.50— 2.25
. 4.11b 2.04— 5.5

Note - 1.Comparisons among in POT group (a.b.c) and (a>bdc) -
2.Means followed by the same letter » or those followed by no letter are
not significantly differentat 5% level : no mark are nonsignificant.
J.Letters i1n the table are characters’ the same are in table 1.
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Table 3. Mean values and ranges of 26 characters of Black tea group grown in
_each season. '

Spring craop | Summer Crop " Fall crop
-ter | Mean Range -~ Mean ~ Range Mean ~ Range

il e s S T

 A| 145 552 88.00—238.00 142.93ab 83.00—263.00 137.57b 76.00—212.00
B| 0.17 0.14— 0.20 0.18 0.16— 0.21  0.18 0.16 ~ 0.20
c| 0.21 0.17- 0.24 0.22 0.18— 0.24 0.2l 0.19 - 0.23
-

1.42  0.93— 2.27 1.51 0.80—22.42  1.48  0.85~ 1.88

B
F|
6

2.01b 1.42— 2,37 2.56a 1.75— 3.43  2.53a 1.73~ 3.57
6.19 4.44— 7.92  6.02 4.90— 7.58  5.85  4.43~ 7.78
2.68a 1.60— 4.29  2.49ab 1.74— 4.04  2.47b 1.67— 3.37
0.25  0.23— 0.30  0.25 0.21- 029  0.25 0.2~ 0.32
1| 11.02c 4.78— 24.76 10.25ab 4.82—23.26  9.50b 4.55—19.51
7

2

©7.14  5.45— 9.27 7.28 5.22— 9.12 7.08 5.05— 9.77
29— 9.27  3.07  2.26- 4.86

.97 1.81— 4.27

0.29  0.27— 0.36 0.29  0.24— 0.3¢  0.30  0.25— 0.34

16.56  8.36— 34.98 16.33  8.19-33.15 14.89  6.75—26.85
N| 40.30a 32.00— 52.00 37.66ab 30.00—48.50  33.05b 25.50—42.00
0| 188.75a 76.00—325.00 104.95b 67.00—307.00 146.16b 62.50— 258.50
P

84.18 37.00—154.50 80.61 45.00—133.00 79.50 40.50—135.00

ool S

o
O
2
(Lo
o)

96— 12.22  9.14  7.13—-11.97  9.09  7.28—11.97

R| 4.24 2.87— 5.39 4.03 2.87— 5.83  4.04 2.92— 5.84
S| 5.8 3.80— 7.85 6.40 2.90—-8.40  5.35  2.90—10.30
7| 14.47 17.75— 24.05 13.31  §.05-29.70  12.30  4.20—30.25
| 2.25 1.83— 2,60 2.30 1.81— 2.73 229 1.77— 2.6l
V| 26.58 13.56— 52.64 24.50 14.55—42.96  24.35 14.16—46.12
v| 69.68b 59.50— 97.00 74.48ab 51.50—85.00  79.36a 55.00—91.00
x| 75.65b 71.00—109.50 80.73ab 61.50—92.50  85.27a 67.00—103.00
Y| 1.07c -2.30— 5.10 4.19a 1.20— 6.55  3.02b -1.00— 5.80
7| 6.88c 3.99— 11.99 11.09a 5.41—15.46  7.80b 3.78—11.37

Note - 1.Comparisons among in BT group (a.b.c) and (ad>bdc) -

- 2.Means followed by the same letter » or those followed by no letter ar

not significantly different at 5% level s no mark are nonsignificant.
3.Letters in the table are characters® the same are in table 1.
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TR R R S MRS - 9T 30~50% 0 H LSRG RER > R F &
BREETRREMEERAZRL o
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Tabled Heritabilifies of 26 characters for each gTOUp

E 46.70  45.61

45.40

64.73 62.86 69.44

BT
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~ Spring crop ' Summer crop Fall crop '

- character e | ; — .
- |6t por BT 6T  POT BT GT  POT o
A 91.89 95.14 97.55  92.38 94.20 96.67  97.61 98.35 99.08
B 87.16 59.43 78.83  70.59 52.10 45.38  76.52 70.11 57.77
S C 86.78 67.16 80.39  80.26 42.75 60.82  70.28 62.33 50.45

_ '. _ o<,

D 74.84 53.97 78.25  50.26 48.86 61.47

37.36 40.36 56.41
D e8¢ 9997 78.20 W 9920 8% 07 9790 4996 0.7
: 42.89 41.72 47.25

 ——

2.Letters in the table

are characters ®* the same are in table 1.

33
47
90
44
56
69
42

.89
.59

30

48
41
.37
.58

14
61

93
31
.62

30

90

98 .
92.

94
52

75.

77

70

62.89 71.39 74.34
86 .
88.
89.
81
86 .
8.

75
58
85

78

41
14

28
90.
99 .

41
o6
64
24

.09
.63

07

34
95.
97.
97
93.

61
36
37
00

.80

F o [55.19 72.02 83.71  69.51 87.76 91.73

¢ |56.82 67.99 89.13  76.14 84.50 94.69  62.49 70.
H | 64.66 64.11 76.76  52.73 70.90 81.30  44.77 74.
| | 56.40 61.98 91.56  62.72 77.75 95.31  45.85 65.
] |62.57 76.56 85.14  90.60 94.12 94.70  65.14 75,
K |61.55 70.01 88.43  90.13 93.86 97.37 61.00 76.
L | 63.60 63.47 82.84  66.70 84.39 94.43  13.26 70
! 52.47 69.97 91.43  89.66 94.60 98.36  58.93 78.
N |95.54 97.11 89.52  95.85 97.05 88.32  95.41 97
0  [98.35 96.17 99.12  98.11 96.18 99.35  98.97 97
P |96.91 97.68 98.80  97.76 97.42 98.80  96.96 97.
@  |95.12 93.34 96.48  96.16 94.27 96.33  91.30 88.
R | 91.55 94.23 97.49  92.73 91.90 96.62  83.48 87
S 43.18 68.29 45.00 36.70 37.85 32.82  36.67 40
T 95.56 89.20 80.78  92.12 86.69 73.10  85.65 61
i 87.85 80.51 82.41  90.37 84.54 88.47  89.32 67,
v [91.65 93.87 98.25  91.39 90.66 97.20  80.22 86.
¥ 98.09 97.51 97.68  97.41 95.26 96.39  97.91 96.
X 96.92 92.77 97.50  96.63 92.22 96.71  97.07 93
Y 70.22 85.72 72.70  49.65 92.81 91.65  61.04 85
7 23.64 37.52 81.93  37.90 22.28 85.52  35.20 48.

Note : 1.GT : Green Tea: POT: Pouchong—Oolong Tea: BT : Black Tea



138 -
EMREARERSE 10 % (1991)

ZREBTET B 260 08 14 R 2 28 5 U AE B -

' Eﬁﬁﬁﬁﬁﬂﬁ’%ﬂﬁiﬁﬁT5%Eﬁ££H$ﬁﬁ y TR PO B ch & FIRE » —
BREREEERETETRRZEEER > UERMERRIHR c AERBREERE XMW
HMEBHRANAMES RERERESKXFTHIEFE - BoMER - B oMER - B oM
EMEESHBER - BEMEN - FEMEERSEREFHEAN  XERRTHE - §F
R R RS R B R IE A DR o T MR B R G B O AR B R R SOHE R (EE A
BEHE - AXARRESRIYEELTEHEN  AHEEE Y EROER > RTF HAELHE
BRE MR R BRI R o
' Exﬁm#ﬂmﬁ%ﬁ&ﬁﬁ¢zmﬁﬁﬁa,Eﬁ%ﬁﬁ@@%ﬁﬁ¢mgiaxm
B EAN BEAFBHRBEANEEREFHEIEAEM Mﬁ%ﬂ%ﬁ!t%m HREZ K
ANEIR » IR BB R o -

EMRARREBRART > EESRHURBNCTLEARKERNLER PPOEESER
 EEETHEWN EERRKFPMEAMTEE > AELRXBERBEART  BREX - EXK
B > CTalfEEE PPOVEMIEREFEANM o

— RS BEHI A AR > 2 PPO EMWERE(1,2,9,14,15) & RIEAELL K BB
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1 BR3E o 1986 RETEHALEBZOIPHE CSEHEAREWFERHE 5. 109~115
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B PP. 66~88° 3 RIEMo 1980 R A MWBRER (L) pp.502~563 0
{ BIRE - BER 1970 SREBRKARMFRERRES c SWEREST 6: 1~26°
SHEEE ~ 1986 RMRAREXFBERAO MM BR o PEREE 3. 24~260°
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Relationship between the Yield
Fermentation Ablllty and
Agronomlc Characters 1n Tea Plant

Sheng-Shlun Yang' Fu-Sheng Thseng'

SSummary _ _

Forty eight tea varieties preserved i1n the germplasm bank of Taiwan Tea
Experiment Station were used as materials in this study. Those varieties are
classified into three groups based bn the suitability manufacture » namely Green Tea
(GT) group * Pouchong-Oolong Tea (POT) group and Black Tea (BT) group.

The 26 characters were measured and statistically analyzed to study the
correlation between agronomic characters® yield and fermentation ability for the
~ propose of clarifying the yield components to provide basic information in varietal
improvement The results were summarized as follows .

1.The means of most characters differed significantly among groups and within
group .The range of means were found rather large within group.

2.CTal value and PP0 activity exhlblted low hHeritability in GT group and POT
group but relatively higher'iﬁ BT group .Heritability of other character was found
rather low and was affected by variety —group and crop season.

J.For the phenotypic correlations of the GT group and POT group ° the yield were
correlated positively with sprouting density® tea bush height and tea bush
diameter.In BT group * the yield were correlated positively with 100 shoots weight
» bud leaf area: tea.bush-héight and bush diameter.

Keyword - Tea Fermentation Ability » Agronomic character » Relationship -

1 Associate Agronomst ’ Talwan Tea Experiment Station * Yangmei » Taoyuan ® 324 »
Taiwan °

2 professor » Dept * of Agronomy » National chung Hsing Univers'ity ’ Taichung > Taiwan
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