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Table 1. Variation of dry weight of "Chin-Hsin Oolong" cutting shoots
during storage.

KWW E Ty E
Dry weight of stem Dry weight of leaf
H¥

Bkl Rt frikes i LR ISP 6] frfsik MR ERB
days of % (2~32) (A5) (~38)  (B)/(A) % (2238) (2238) (238)  (B)/(A)

storage of dry Before After (B)-(A) x 100% of dry Before After (B)-(A) x 100%
wt storage(A) storage(B) wt storage(A) storage(B)
(g) (g) (g) (g) (g) (g)

0 41.6 7.20 7.20 +0 +0 38.1 22.81 22.81 +0 + 0
1 44.0 5.87 6.12 +0.25 +4.3 37.4 14.15 13.93 —0.22 —1.5
2 49.2 5.37 5.32 —0.05 —0.9 40.8 12.96 12.74 —0.22 — 1.7
3 47.6 6.90 6.88 —0.02 —0.4 45.2 16.65 16.65 +0 + 0
4 50.5 5.14 5.54 +0.40 +7.8 47.6 12.39 12.04 -0.35 — 2.8
5 48.8 5.34 5.45 +0.11  +2.1 47.6 12.67 11.31 —1.36 —10.7
6 47.0 5.39 5.85 +0.46 +8.5 41.9 13.01 8.72 —4.29 —33.0
7 44 4 4.87 4.94 +0.07 +1.4 37.1 11.72 8.66 —3.06 —26.1
8 44.0 5.26 5.28 +0.02 +0.4 36.8 12.67 8.76 —3.91 —30.9




ERXENERERFE 14 | (1995)

#F 2. AF 12 HERAEEIT BN E B

Table 2. Variation of dry weight of "TTES No.12" tea cutting shoots
during storage.

K YE Ty E
" Dry weight of stem Dry weight of leaf
i
H# B4k et B EE Horkh S it s HERE sl
days of % (AF) (2A5%) (%) (B)/(h) % (A%) ) (A3E)  (B)/(A)
storage of dry Before After (B)-(A) x 100% of dry Before After (B)-(A) x 100%
wt storage(A) storage(B) wt storage(A) storage(A)
(g) (g) (g) (g) (2) (g)
0 42.1 11.14 11.14 +0 +0 35.1 20.64 20.64 +0 +0
1 42 .4 10.89 10.98 +0.09 +0.8 35.3  20.16 19.95 —=D.21 — 1.2
2 46.5 10.91 10.84 —-0.07 —0.6 40.4 20.22 20.18 —0.04 — 0.2
3 47.3 10.23 10.34 +0.11  +1.1 43.9 18.97 18.18 —-0.79 — 4.2
4 47.5 11.34 11.54 +0.20 +1.8 43.8  21.01 20.48 —0.53 = 2.b
5 49.9 11.20 11.02 —-0.18 —1.6 49.6 20.76 20.42 —0.34 —1.6
6 48.2 11.01 10.60 —0.41 —3.7 44.1 20.42 19.32 —1.10 — 5.4
7 45.5 10.19 9.83 -0.36 —3.5 37.8 18.86 15.00 —3.86 —20.5
8 46.3 9.46 9.89 +0.52 +5.5 39.3 1751 15.84 -1.67 — 9.5
9 50.1 9.27 9.26 —0.01 —0.1 50.7 17.16 15.38 —-1.78 —10.4

TR O F E R R B
FOEEEEEERR 2 K& ERFA 80% ZE A EENREAZMEEE - 58
5 RKiA#E 17307 REBERERE L4 B2 SBERIHK 2 & 4 B RBHE
2% h o BEPHFEEPRREAEHS o Bikh 80% ZEErEMERIRE - £6#F 1 HEA
WA — o (AR HIRE RSB iEE o kA bEYRERE » ERERERK
AH DA% o BEEERTBHRERE > TR EIRERIBM LK - KT TR BB K
EEENREEAERFBEE 2H IR HE 40% (F 3) c 6% 12 BHEfErks - i
AR LG R ERE BT L RSEORBREREL | HEASRIRE LSER - L
HD R IEE B > B2 12 SR MEnERH B WOMIEESEH LS
BHEY, RBEAEREAK (R 4)-°

# 3. WErREFMEEOEEEREEER KL EYHESECEE
Table 3. Effect of storage on carbohydrate and nitrogen content of
"Chin-Hsin Oolong" tea cutting shoot.

80% 7 I T i M W o1 2t %

%;g% 80% EtOH soluble sugar(%) Starch(%) Total(%) Nitrogen(%)
Days of o T 16 EhR OB TR KB O ER O OEK
storage Leaf Stem Leaf Stem Leaf Stem Leaf Stem

0 6.70 4.02 2.27 1.52 8.97 5.54 3.26 1.37
1 6.60 3.09 1.55 2.00 8.15 5.09 3.31 1.39
2 5.57 3.07 2.32 2.23 7.89 5.30 2.71 0.81
3 5.49 3.27 2.60 1.41 8.09 4.68 2.66 0.80
4 5.12 2.87 1.44 1.72 6.56 4.59 2.75 0.81
5 4.68 3.16 1.82 2.03 6.50 5.19 2.92 0.85
6 4.49 3.00 2.39 1.84 6.88 4.84 2.96 0.82
7 3.37 3.28 2.09 1.97 5.46 5.25 2.94 1.00
8 4.26 3.50 1.89 1.61 6.15 5.11 2.89 0.89
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Table 4. Effect of storage on carbohydrate and nitrogen content of TTES
No.12 tea cutting shoot.

®

80% Z B2 u] v W& % e ET S
%;g% 80% EtOH soluble sugar(%) Starch(%) Total(%) Nitrogen(%)
Days of &R B e TR OB ER K EHR O OB®
storage Leaf Stem Leaf Stem Leaf Stem Leaf Sten
0 6.95 5.70 2.39 1.91 9.34 7.61 3.30 1.52
1 5.97 3./55 1.83 2.56 7.80 6.11 3.38 1.48
2 6.36 3.24 1.55 2.05 7.91 5.29 2.85 0.96
3 5.64 3.06 2.08 1.95 7.72 5.01 2.64 0.86
4 - 5.47 3.41 1.77 2.18 7.24 5.69 2.84 0.85
5 5.13 3.93 2.18 2.21 7.31 6.14 2.94 0.90
6 4.55 3.61 2.31 2.30 6.86 5.91 2.83 0.90
7 4.68 4.51 1.73 1.35 6.41 5.86 2.86 0.93
8 3.85 4.07 1.34 1.31 5.29 5.38 2.96 1.01
9 3.45 4.02 1.40 1.35 4.85 5.37 3.00 1.13

ERAPARBBERNERE » REOREERHSERNBRED  SBARK (£ 5) e
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Table 5. Effect of storage on mineral nutrients content of tea leaf.

o B i 5 T ER B % # % ¥ g 2 %

Cultivar Days after Nitrogen Phosphor Potassium Calcium Magnesium
storage

HFOE#R 0 3.26 0.194 1.86 1.10 0.234

Chin-Hsin 1 3.3 0.207 1.99 1.12 0.194

Oolong 2 2.74 0.194 2.12 1.02 0.136

3 2.96 0.197 1.68 1.06 0.159

4 2.75 0.199 1.83 0.98 0.176

5 2.92 0.222 2.00 1.02 0.184

6 2.96 0.203 1.92 1.18 0.181

7 2.94 0.207 2.00 1.05 0.147

8 2.89 0.210 2.01 0.98 0.151

B 12 W% 0 3.30 0.207 1.63 1.21 0.114

TTES No. 12. 1 3.38 0.203 1.65 1.20 0.107

2 2.85 0.210 1.59 1.08 0.099

3 2.64 0.208 1.75 1.17 0.109

4 2.84 0.207 1.81 1.11 0.097

5 2.94 0.214 1.62 1.06 0.100

6 2.83 0.197 1.83 1.09 0.090

7 2.86 0.201 1.73 1.29 0.108

8 2.96 0.188 1.68 1.13 0.108

ST R £ R W ERERR
HRSREHERAERT BUATE T » F e kB RESRERN ML » HIL KRR RS & -
FHLUGRE 2 RN » B HBERYER - £ 6 RELRESEMETREBRAKLEEHE
REBZBAESE » HhBER I ZBEEERES 2RENRAHEE 20% 0 4 REBNRER
Ao B 6 KBHIRD —PLLE | EAMSRARFR 1 HEUREIRA 20% » (HAZ L2Bad |
TR PR R LEIRD » THARK 40 » EARARNEGY & & ABHEE M | MRk
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HE R B YIRIBIGR © T BRI & R T LB 1 > FIREH I B N BB A B Y AT
PR > S 7E LI IR o T B8 HL A RGN o FERMIEK b > FERWE R SRR > &
e BEIE R REIRD » HOhIERLERFR 2HE SHIE > AEETED 20%, 5 HUBRERAE
S 30%  REAERT IR 2 HERTERARE 40%  MEEHIFR 2HE SHAY » MR EMEETHRK 20%
fEhi 0 6 HERHBE 40% (R 6) o &% 12 SREEF FIWEIERE S RIRAMBSET LS EEARA -
FEBIRIMSAR » T e AR Ok Fh Al » B2 il & EAEIT I MER BRI S » (AL
[T » TR A By BIAERF AR 7H DA B A 4ER  DURE R » TR Pk L&Y
FERF RIS T A T L R B, (BRI ST » Bfierh & BRI DS HER ©
RUTR R A BLZE P PR AL AW R R B R BRI o ZEF IARE LR HRARM » TIARIIZ
LB HEE ST - EARIRA BRI ZREBIT
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Table 6. Percent of carbohydrate and nitrogen loss in "Chin-Hsin Oolong"
tea cutting shoots after storage.

WRAK{EEY) Carbohydrate

80%  ZESEIvAERE Wk HEEr RLE &

Bk 80% EtOH soluble sugar(%) Starch(%) Total(%) % of total Nitrogen(%)

HE# loss

Days of =R e fe TR OEK ER RUE B 3 =T

storage Leaf Stem Leaf Stem Leaf  Stem Leaf Stem Total
0 + 0.0 + 0.0 +0.0&00 +00=x00 =00 £00=x0.0=x0.0
b — 4.1 —19.9 —33.7 +37.1 —11.3 —43 —99 =0 + 58+ 0.7
2 8. % =24.5 + 0.7 +45.1 —13.4 — 5.4 —11.8 —18.2 —41.5 —21.8
3 —18.1 —18.8 +145—76 — 9.8 —156 —10.6 —18.4 —41.8 —21.9
4 —25.8 —23.2 —38.4 +21.8 —28.9 —10.9 —25.2 —18.1 —36.2 —20.3
5 —=37.7 —20.0 —28.5 +37.0 —35.4 — 4.4 —29.0 —20.1 —36.7 —22.6
6 —55.0 —18.9 —29.5 +31.7 —48.6 — 5.4 —39.8 —39.2 —35.7 —38.6
7 —62.8 =173 —32.0 +31.1 —55.0 — 4.1 —44.6 —33.2 —25.9 —32.2
8 —56.1 —12.:3 —42.4 + 6.3 —52.6 — 7.2 —43.3 —38.7 —34.8 —38.1

# 8 BELBERESR 12 SREEEFRRER ARERBSERELFTNSE, FOME
R~ SRR 6 HIMRERENEK » §578 5 HMSEHITE 2 HEBATE KRR
%o %% 12 FRAIMCT AR o PRI > MHEEEAK 2 K> KIS & I e kot
TIHELR » b HLR B M AR 4P P VA S R S » Ol ~ S0 U 2 B W DK (A0 A e i
SO PR > FHIH T 76 T 0 I MR R AT O T N R S A S SRR A 12 7 > ik
REFEHEEGENERBA LS SRR » HIERITRREREEGH 12 SFHEENG
HYTR ©
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Table 7. Percent of carbohydrate and nitrogen loss in "TTES No.12"
cutting shoots after storge.

®

#k{t&% Carbohydrate “
Nitrogen(%)

80% ZEEO AN e Wt TRELE
Bl 80% EtOH soluble sugar(%) Starch(%) Total(%) % of total

HE - loss
Days of =R Hefde TR OBE R B ER B &t
storage Leaf Stem Leaf Stem Leaf  Stem Leaf Stem Total
0 + 0.0 + 0.0 + 0.0+ 00 £00=*x00 *£0.0 £00=x0.0=x0.0
1 —15.0 —37 2 —24.3 +35.1 —17.4 —19.1 —-17.9 + 1.4 + 1.8 + 0.7
2 — 8.7 —43.2 +35.2 + 6.7 —15.5 —30.1 —20.2 —13.8 —37.2 —19.4
3 —~22.2 —45.8 +16.6 + 3.6 —20.8 —33.4 —24.6 —23.3 —42.8 —27.2
4 =23.3 —39.0 —27.9 +16.1 —24.4 —25.3 —24.7 —16.1 —43.1 —21.5
5 —27.4 —32:1 —10.3 +14.0 —23.0 —20.5 —22.3 —12.4 —41.7 —18.2
6 —38.1 —39.0 — 8.6 +16.2 —30.5 —25.3 —28.9 —18.9 —43.0 —23.7
7 —46.5 —25.5 —42.4 —31.8 —45.4 —25.8 —39.4 —31.1 —44.9 —33.9
8 —49.9 —25.2 —49.3 —27.8 —48.7 —26.1 —37.6 —18.8 —30.5 —21.2
F 8. FEHEMEIT B ER BEBRSERZTE
Table 8. Effect of storage on mineral nutrient content of tea leaf.
i B TR % g% # % 8¢ % =
Cultivar Days of Phosphorus Potassium Calcium Magnesium Total
storage
HOLE#E 0 + 0.0 + 0.0 + 0.0 + 0.0 + 0.0
Chin-Hsin 1 + 4.7 + 5.3 + 1.9 —18.4 + 2.0
Oolong 2 — 1.6 +12.0 - 8.9 —42.9 + 0.7
3 + 1.5 - 9.7 — 3.7 —32.1 — 8.6
4 + 0.0 — 4.4 —13.4 —26.9 — 8.6
5 + 2.0 — 4.0 — 17 .2 —29.3 = 9.7
6 —29.8 —30.8 —28.1 — 47 .4 —31.0
7 —21.1 —20.6 —29.5 —53.6 —25.8
8 =125.2 =25.3 —38.5 —55.4 —31.6
a% 12 9% 0 + 0.0 + 0.0 + 0.0 + 0.0 + 0.0
TTES No. 12. 1 — 4.6 — 1.6 — 3150 - 8.7 - 2.8
2 + 1.2 = 2.0 —10.9 —13.4 — 5.9
3 - 3.8 + 2.9 — T3 — 8.3 = 2.5
4 = 2.8 + 7.4 —10.6 —17.1 — 0.6
5 + 1.6 - 2.2 —13.6 —13.9 - 6.8
6 —10.4 + 6.4 —15.2 —25.8 — 4.2
7 —22.6 —15.6 —15.2 —24.7 —16.2
8 == 7.7 - 6.8 =158 —14.5 —11.1

AR AR H /M ~ GERBUNE ~ MRS/ NME R B AT R o G ©
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Effect of Storage Duration on Dry
Weight, Carbohydrate, Nitrogen and
Mineral Nutrients Content of
"Chin-Hsin Oolong" and "TTES No. 12"

(Camellia sinensis L.) Cutting Shoot.

Iou-Zen Chen - Chun-Ming Tsail

Summary

Dry weight, Carbohydrate, nitrogen and mineral elements of "Chin-Hsin Oolong and "TTES
No. 12" cutting shoots was analyzed after storage. Stem dry weight of "Chsin-Hsin Oolong"
increased slightly but no influenced of "TTES No. 12." during storage. Leaf dry weight decreased
sharply after storaged 5 days and 7 days of "Chin-Hsin Oolong" and "TTES No. 12." respectively,
cutting survival rate decreased sharply too in the meanwhile. It shown that leaf dry weight con-
tent was very close related to cutting survival rate. Nutrients content of "TTES No. 12." were higher
than "Chin-Hsin Oolong" except leaf magnesium content. During storage , 80% etoh soluble sugar
content of shoot and nitrogen content of stem decreased significantly, but only slightly change of
starch content, moreover would increase in stem. There were no significant chang of macro-
mineral nutrients content of leaf. Total amount of all the nutrients in the shoot, except starch
content of stem, would significant loss, because of the dry weight loss of cutting. The ratio of
nutrients loss in leaf of "TTES No. 12.", which had higher suvival rate, was lower than those of
"Chin-Hsin Oolong", It’s shown the leaf protection and decrease nutrients loss of cutting shoot

were very important practices in tea cutting.

Key word: Tea, Cutting, Storage, Carbohydrate, Minerals

1. Senior Agronomist and Associate Assistant of Taiwan Tea

Experiment Station, Yangmei Tauyuan, Taiwan, R. O. C.
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REct L o
RIS T SRS  BUK ~ DK S KO BRRH  BTEE  MOLARRH - Lo

ﬁ

1]

=]

KAREVMERVLBZYE  BEKMANFEEEEERS > WEEYEBASEYEREHZ
g FRFSEEERABEHER » HEKBEFET o Bk5[REF KB TR » HECLEER
BAHIERE (Hsiao 1973) » S LBRE ERE (Kaiser et al. 1981) ~ Hil I FEREST (Boyer
1971, Matorin et al. 1982) ~ EREMGHEZE (Mohanty and Boyer 1976) KATP&RK (Younis

et al. 1979) TR o

MY EHRIEEE » BGEFREZEHM (light harvesting pigment system) EREUZ HHE

o EEER T ARES(85%) AR EEERZET » EAWRKEEMREEWERRTE B

ILARURBERIEIER
LEBAZREREE
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12%ERELABEIIE K B 3% LEELLEE % (fluorescence) FENEER (Kulandaivelu & Daniell

1980) o N EEH WM ELR E LR FEH /LR » Bk Kasr FHEZ — XM 2BFRE (excited
state) » (HBFEAEE » HAPEHMGFER M (photolysis)/KaF » IEBINHEE I #HE
EPSIE—EEFEZEQ, » HREPSI KPS I EFEREAET » PREEAATPRERWEN
NADPH ~ ferredoxin » SRHBLRE XIEZFE - AT EQ, 25ZFERE (reduced state)lF » HSHEEHE
BEXKEREFLZE T » RS EIRAEZ FE ik 3R 2 B R R B RE B DU BB T
XK - EEEEKGEARE o P REFOEEPSII KPS I MEES » FrlA i & BB &
BT » K RE 2 2K EPSII Tk FKa(Pgg, ) » TEBR685~695nmti B — HE LR I |
TN EPS I ZEkFHa(Pygo) » TEBEKRT00~740nmE F S — @S (Bradbury and Baker
1981, Vredenberg & Slooten 1967)°

TEREGR BB EEZERPEY AR AEEE ( Krause & Veis

1984, Schreiber 1983) » UIRETEASFRAARCHE » ENE LB L EHEREH

(Bradbury and Baker 1981, Walker et al. 1983) ~ Z“& L& E (lreland et al. 1984,
Ogawa 1982, Walker et al. 1983) REMEILBRIESE - Bt » EAWERKNBEEZTE
ERA(In vivo) BB FE N T REFHYELET » BHEE/K(Bjorkman & Powles
1984, Govindjee et al. 1981, Hetherington et al. 1982, Hetherington & Smillie

1982) ~ 3% (Hetherington & Smillie 1983) ~ E¥#%E (Smillie & Nott 1982) ~ 4% (Schreiber
& Armond 1978, Smillie & Gibbons 1981) ERER FH NMEIERAZEE o

AREFETORLL L MEEARSBRES M » RN EEEFEE L » B KFEIE R K

EREHEE  XEFEEERMNALEEEZIEEEESEE - FEERKBRETRER
KB TREMNAIZBERR aBNBRIE » RERERETERE » (HFE Borya nitida
(Hetherington & Smillie 1982) ~ K5 (Powles et al. 1980) ~ 8= 7% (Christina et
al. 1985) ~ BRE (Dolichos lablab) (Bukhov et al.)» Digitalis lanata (Thomas et

al. 1988) ~ #E1E (Genty et al. 1987) FHHYIGH —RIIKIHE o KFABREIEBEZREH

ERKEREIER KB ZBRE - REEF BRI ELRRENEE > LUE— S T
AR R AR E S CBEEEUARE NG R CEE

MRLERTT A

DEBERELRGERIERHE(IEEE)B2ALE  BR2ELTEY  FIAGE
HOZA#EL  BEERIER(I#L © AHEIE=20: 1)EMMR]20m< BBk o =5
BB AFMUBE, » BT ZARZE (flush leaf) » BALBARBATHFRABREH
/BBEE30,725°C » R=H FABERERAES BEEFEA - BIERMAGET HETREERERE
—HREFEBRERE  PEHEREHMEK00ZA » #FFHHSKEEHBEEKENT
FH—HRERKEE » FHEH K0 - #F LHEZES K > BEHRE60K » SHERZ10HE
WEFHEER > B G L EREERERFRETCEE  ETEAHERNETYEE ©
— K HIE

BRK R ER R MG = R Pt R R A R E B » SET R — A BB cnZE/E » L
Wescor HR-33T Dew Point Microvoltmeter HIEZEES KZ (leaf water potential) o
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TR Fa AL RHIE
SEEEERRERE 10cn® ZIEEEF - ERFIE —HERA SR 100 EERE (diuron,
3-(3,4-dichlorophenyl)-1, 1-dimethylurea)¥&¥ » —H#IZBPHKIAW » FEHBEE T K
BB DIFIEERIR AR » #1 .5/ 1% » B EREE » BAWEZRES L o 55
—RKEUBE— K » BRAER » BUERF S E R E/CE FE o 500 E TS 558 & 45 B
1> HopBEEEM S B A TG R B AR > U RS S E B e (K
LA ) » AR ofE & HlE R IR (10~50ms) » B0 1) F 28 I A2 54 120 1 2 Y e
(shutter) | SUUFGREEC FHETR A » ATKEABRF R EE LIFERE o KB LOLER
B400 . mol m™%s™ VHIETpME - BEE ARG EEUREE (-196°C) HEIE il o ASEOL IR
FISRAREIRAE » WIABE R IREHE (blue filter) SBYE » BIEE400~430nm SEEEE » T
R EERFIHES] » B 7 R L BHFM Z HEREM: » DIB ISR I 065 IBOLRE » RIBH 0k
MR > LA60ms BOLRERI RS Fof o 4 Tl B R KB5S = SALBEELHEE » /A0 95m] IN
NaHCO;#A20.05m1 1N Na,CO4¥& » AT ERFE5% —EALBEIERE (Delieu & Walker 1981) ; k
R GE » DUKIIEHIREF25°C » LR HIEE —MILI45° AIRA » MR 5 —mL
45° AEE - BT HBHEAMWERES T » LUKE685~695nm 3700~ 740 nmiL Y 18 €1 53
WG BRI (PSITRPST ) DI BIERE (fluorescence detector, Hansatech) #&
Bl > AEH 0B IR (amplifier)HBHSEC A/ » KRB EEE AL » DA SR
B BURERRS L TMmABMCEEANER
FBREBKRER » BRABUE 6 EAHEE LB » BATRREIROKIE EE R BT
Fogs M7, 0 L BAE » LU(Fm)ggs/ (Fm), o ILIETERPSII RPS | FERMEEZ HEEE (Kitajima
& Butler 1975) o RIRFLA @, =1-(Fo./ Tm)EfERPSII & F4 Z (quantum yield of PSII)
ZIERE o

' W * W B AR5 [ES 4 B E =
— | light | — (420nm) — — | sample
power source blue filter shutter cuvette
1
L R 1 A ’
computer program
control set
30 8% 3% ] iE S & 23 KL T8 € 5
- «—— | fluorescence - (680nm; 740nm)
recorder amplifier detector red filter

B 1. FERRaEEEHR LR

Fig.1 Flow chart showing procedure and equipments for measuring chlorophyl!l
a fluorescence

REZEFAKEAAE200 ~ 400 ~ 800 ~ 1200 ~ 1600 ~ 2000 mo] m™% s ! ZIB FHniEZ
BCIRMLABIE » DURETPSIT Sk 5> B A AE R BB T2 BT o
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ZEERZREEAE
FE— /N EEREE » U IM—/A75 pvpp (polyviny! polypyrrolidone) 7E80°CAK
A 80%ZFEZEEY » MEEIAEOE » BOREAZTEMH » H 0IZEEEESIZS - KRR
W5 ZEAMEEM SEZE > HIHEAEEE 665nmma WX E  FIFARXBEEKRSE

(Holden 1976) °

RATR

e B LRl E HF e o B A (fast phase) A f8fH(slow phase)RFEZAS
2 o AR B DIBRET B & MR ~ & BN M B EE A IS S R R R ROU TR (1~ 60 ) < BB
FEHE ST (Oquist & Wass 1988) » HLIFENHEEMEHIE ~ KO RIE R EFEHRERESI (Schreiber 1983) ©
R LR AR » ®FEFo~FI ~TFD~FR1 ~TFp > Fm AFFE (2FEE?2) » KKrauseflWeis
(1984) ~ Papageorgiou (1975)Z f#REs5raan T :

1.0

Relative fluorescence

[

: Time (sec

light on (sec)

2. W EHEER KBE-0.6~-0.8 MPa)IRL6HF & HhAH 5 L8 i E

Fig.2 Characteristics of fast fluorescence induction kinetics of normal tea
leaves (% ,,7=-0.6~-0.8MPa) during 6 seconds of illumination Fo,FI,
I'D,FR1 and Fp are defined in the section of results and discussion

Fo : BB EHER  (constant fluorescence) » BINEFHASERHERB BB LOER
FARARRG BT (exciton)HiEE K EH LEFFTRBKE LR ° FolIEEZPS [ KPS
X EREBTHERAEE (initial density)RIEE » 1ZPST RPSIHLEER
ME R LERARNEEEEREEE R ET L ZRESINEE o
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FI @ BRREROLERQ, EMaBFEREBRBR I ELE

FD © B RO PS | BB F0Q, 2 B REBRE TR EAHE o

FR1 : #OEBEME LA (the initial rate of fluorescence rise)

Fp: EABHESE 2 (the first peak of fluorescence inducton) * EMER TFE

E{ERFufE o
Fm: —ZEXE TR EHELEME (naxinum fluorescence) » Bl—E B N EEHER RE Y
BB E o

Fv ! BIRRFoRE Tl < B BN E BB L& (variable fluorescence) e Fv=F—TFo (Ff§
FI ~ FpEFm) ©
Fggs - PSII K FEFR L EMF B BN E o
Fr40 - PST RIEF LEHRRIBNLERE °
—BRKHEREAHLARERKETE
(Fo)ggs MER BB FRERE R EF ORI & (Mathis & Paillotin
1984) » FETE PSS —HE F B2 HQ, EERERFTBRS &L E » FtLA(Fo)ggs K
BENMCBREREILH o BH (Fo)gg, BABNBHELENE (initial fluorescence)
HA/MERZHKKIEZ 8 | R EE S KT -4 OMPaky » (Fo)ggs MBI » TTREE
-5.5MPalF Al (Fo)g o MEREZE NHE © BilgerfISchreiber(1986) ~ Dietz% (1985)%H » — K
Y1(Fn/Fo)FH{EESS » T IEH FBTEH HAEMERS » B KBBEE -5 SHPais » TS
FRERROHR » FREGRTE TR » H(Fo) e HRB0.15 BEE TR » HEMLE
FRAMELRE ST TREA M (Papageorgiou 1975) o Schreiber MIBetty(1977)3 H Bg Bl fE
WIZER FofE3@AN ; GovindjeeZF (1981)#5H Nerium oleander ¥ FolET 2R AR IES B 5
IR ZE KB REE -4 0MPal » (Fo)g g THIEAN o fifef 3 -5. SMPalE R (Fo ) g g MEREE TE ©
BilgerMISchreiber(1986) ~ Dietz%& (1985)f8H » —MRHEYI (Fn/ Fo)ZEHMESS » i IE &%
BIZER I ERMERS » BIER/KEMEE -5 5MPaks » HEEEE2 54 o

£ 1. FEEFEFRRBOKEETHRESLAEHEsE%E
Table 1. Effect of different water status of tea leaves on the fast chlorophyll
a fluorescence induction

leaf water Ip FR1 chlorophyll
potential Treatment Fo or Fm/Fo AFp content
(-MPa) Fm difference(%) (mg/gf¥)

0.7£0.18  —Diuron 0.22%0.01 0.78+0.06 0.17£0.02 100 1.28£0.04
+Diuron - 0.95%£0.04 4.32%0.12

1.5%0.22 —Diuron 0.21+0.01 0.80=%0.03 0.18+0.01 98+0.02  1.30%0.05
+Diuron - 0.98+0.05 4.67+0.14 .

2.5%0.32 —Diuron 0.204+0.01 0.90%0.02 0.08%0.01 95+0.06 1.26%0.06
+Diuron - 0.98+0.03 4.90+0.18

4.0£0.32 —Diuron 0.28+0.01 0.60£0.02 0.15%0.01 94+2.14 1.25£0.05
+Diuron - 0.75£0.03 2.68%0.08

5.5%0.36 —Diuron 0.15%0.01 0.324+0.01 ‘ 0.06x0.01 1.06£0.07
+Diuron - 0.38+0.01 2.53£0.10

Fo ~Fp ~ Fm ~ FRI(ZREBLNME2)
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SRR ER A HEBRPS T S B T BRI Z EFRE 2 K IE

EAT plE IR 2 2IPS 1] fAbLIm G E F BB F R 2 E T2 % & % (Papageorgiou
1975) » ECEE _EARIE (TR1) ZBIPS I S ALk BB ZH < FZ (Schreiber 1983,
Hetherington & Smillie 1982) » FI —FDHif#ZRIPSIRIFHFZEZEFRENZEE (Viltens
et al. 1978) » R #5E B REBH B Ern R AFp(=Fn—Tp)Z 81k » B HKEPSII
Sl RF B FERIREST c ABELERBETERKENTR -0.6MPa~-0.84Pa » &
A C AR T ~ FD ~ Fp BGESBEHEE - HFIME (E 3B) & RRUEES (k1) &k
HZEFBEERDE (<100ms) PSII & bimk > HERKIBEEELZBUINIMIGR ; EEES In=
0.95+£0.04~Fp=0.78%£0.06 ~ ATp=0.17£0.01 » HPATpEFT/ESPSII BEIHE FHE
ez btk o
EXRBREERE > EFKSZWEE-1 SMPakE Al » HREELERS SEHEHE
EHRERIEEERETAR(R 1) » BUREMELAK(-1.4~-1.6MPa)PSII EALE A BIEZH R
BinB T HRIENTZIRE | B /KBBEE-2 SMPaEAR (FERK) » HFI—FD
EARE BT 3B) > FR1 RFm HIEWEHZZERA  HFp LREMAF) T ; 2
Krause (1973)f8Hi » R EERF BN (60 ) HIp FETZBRBEER FRERES S
T HPRBRAE-2. SMPakF Pl 8 » RILFpEY L R RRQ, SL B R EHEPSIRE
Ui BT R A I S R E I B o ZEAIRS (Orgren & Oquist 1985) ~ ¥. oleander (Bjorkman
& Powles 1984; Govindjee et al. 1981) FIE>K (Havaux & Lannoye 1983)ft/kfE
Fm/TofEZ BLEREE Fr K BIE EEARBAGR o FEZBIBER P REGOKES » HPnR8 » FpllE KTl
FBLR » MAFpE TR » BT AL B DIFpEIE R KRS BB B 2 56 » YAaRRZ
BFmf ATpfEZ B4k o

ERBERKBEEE -4 OMPafF (BRESRK) » FRILIE R EE K(E26% » InfEREE0.75
(T 1) » BERPSI &ALk RIEAKE L ZEHH - FBSFI — FDEIAR % » FpBE 2 %
R AR 2K IRIE » BURPSIIQ MM E T B2 PO (plastoquinone pool) {E{F
QWESEMREZENT TR - Q, ERFRETEES » A ELEERHBIKS SLEELIE
AR o BUAIEERR - Q, B ETRIKHETF Z4ES » RER /KB AR TR E S o
RN REHZ RERRPERKPEIEZE (Keck & Boyer 1974) ~ 4876 (Fry 1972)
N. oleander (Bjorkman & Powles 1984) PSII & ki (Hetherington & Smillie 1982)
IR R AR o

HBER KSR -5 SMPaZE A1 - PR LBAEER Tl ~ TD ~ FpREEL 52284 » ARG
(Fo)ggsfEO. 15t FRE » BUREN N OERME HAEEEEREDLZEED TR » QET
2RFGRRE » [FRFFn ~ Fp ~ Fn/Tof FREEFI — FDEIER IS % » PSI EAL BB BEIS 2 B7H
B » WL SHRE MR o

53HIFo—F1 —FD—Fpifi 4R #H 2% » B BEL /KBMEE -1 SMPalis » RAEE R Fo—TFI ~ T
—FD~ FD—TFp={EREEREEITT 5 R » MBEHKEEE-2.5~-4.0 WPak AR » REHFo—
FI~FD—Fp—fEFEEX (1B 3B) > HHMFI —FDHAREZ TR A B THME L BE » ErdER
KY GBS A AHBPS IR E R E T ER Y A o MEREL KB T -4 OMParsSES »
MR EPSII LTk 5T HERHEE N (K » SRR FRUE S TEE | ALl ok S 2
TERE R S BB BE KK SR B B YRR 4% » Hooh DAPS I 552 [ 5 B T 307 o 2 S ik S
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B 3. FEBKEEFHER ZREE LR KE
AC107'M RS - B RIEEHERRE
Fig.3 Tast fluorescence induction curves of tea leaves under

different degrees of water stress
A:+107*M diuron B:-diuron

BBV > PSITEALIHR S » A BRI E S AR R et B Sk R FE o
Hetherington®ISmillie (1982)f8H » FpAIRIE TR EBELEZS BRIV £ HEE
RIRDZHT » BNBRBEDFEE | AT ARBEREL » ERBERABEE -4, 0MPaks
» B ERR S EIRPBERA (F 1) » TpATRUMEZ T/ OI4E 5 3810 88 I R sz 28 Bk 43
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RIEFLEGET TRARM o ARBUKNAE B EGERCERT » ESMBROE » BRUER
BiERIEH » BRKBEOLESFAREZ TREY KPS Z R A AR > B KeckfBoyer
(1974) ~ Powles (1984)FEAZHHFCHER—F o

wRE Ll ERBRRER - AR KBIEE -4 OMPaE B RHEHEB(Fo)gqq B L7 » BE
-5.5MPalF (Fo) g5 Y TRE » BURFMIE R BB ERKE T I EE E LA W B AHE o

SRBROKEEBIREHEABPSIIERES &

R FRBHEAR K BE K 12 » HPSITEM K ERE IR EBOKEENE » tLHEEMHR o
FE R KRB BT KB R -2 SMPakE » IR LK =K » LMo~ FI ~FD ~ Fp
BREL R > RIEHUK B =R IpBTRIE R IRIE (B 44) » SR BTHEE » hFpis %
BOLRIMH R TR B K1 — FDBRARE IR E K B BN B » R PS 1158 B 0 5 T LR e
REREE » BLEEWI tensBF(1978) ZHER — 3 o RMTE KBTS KBIEE -4 OMPaE K 1E it
KEZR » BB EAR T ~ FD BEEHRE(E4B) > $kB=K > Fp ERTETE LS
90% » {EEIZRFpREFTHE L HIERHEE » M EBREELEE » BB Ek ol iie
BRASRE RSB > (HQ, RPQZ B M MERIKEERRE » AMEREFEESBNES o
Crofts % (1967) ~Dilley # Vernon(1964) ~ Itoh F(1963)BHEFHREZ BWBERE
EAEIER ST » WEEA—EE » EREENER » HIEREBERPEN B0
(senescence effect)¥ B (Hetherington & Smillie 1983) o HEFRER BHE L E N ES SV
B E o BiAR > EHFEH R A REM > VAR T EENE  ARRREE LR
EHRHRIAEREFBE £ RAM o Govindjee Z(1981)8H » V. olrandeMEEZ 2 5k
BUETE -3 OMPal¥ » FpEBERFof » BET -4, OMPaLL T » EFpIEREENRIE | MI7E SRS HIE R
IKES[EZE -4 0MPa B » Fp/TofEUhE2. 14 » MR HEAS = K KT pEHEREHIEE ST o

ERBREAKBIEE-5 MPaE HFREHA=R » HFI— FDEGFEHE » Fpl s
EH240% (B 4C) » WREER TIISIEHRBL  EHESHG » EEEEEBE o %
B AR B R HE K B B UIE T » 1T 188 K e & B 3PS 1T 38 I B 28 7 (IO
FplESF & » EREHKE » ARAEKEEEES | BERKREN » (48 EPSII E/LISES -
fEFnfERES » IRE KB EHR TR REHAES o B KBBEE-5 5 WPl T BB
BRRHRAERCAEZ ST » IR K R MBS o

PHiEk K B R BE A PSII R PS | FRERE RS 2 &

E%ﬁ‘éﬁ%i@ﬂ*l(itajimaﬁ]Butler(1975)1«1(Fm)685/(Fm)74OfﬁﬁﬁﬁﬁzﬁiﬁZ?‘é&E&
(index of energy transfer) o fRIRF2 WHRET » R ELKBANR-0.7~-4. 0MPals »
H(Fm)ggs” (Fm), o EMERET B » FRFBER FRBKTEEPSITAEREREPS T | HR
RFKBREE -4 OMPalF > (Fm)ggs B (Fm),,, MESHEBHE FRE > BEFEELHE » %
RHGenty® (1987) 8 R TEBRK UL T 2 BEPS 11 KPS I FSTAE B #3827 4 B 52 — 51y o 7EPS 1L
i?ﬁi@f&ﬁ(@z:l-(l“o/}‘m))ﬁ@ ' EHERE 0.77£0.06 0 -2.5MPa EHH0.80+
0.06 ZRIEE | MEERKBREE-4 0MPai AR » HMEFES0.6310.08 » EREPSII
ELRAK S RIER G Y ZH MG PSIBFEEREC IR LE | L ABBEE-5 5
MPal¥ » FLMEMEE0.32+0.03 > PSII B F4EECIHE T o BMalkinZF (1981 EH » X%
A (Fo./Tn) g5 IEAEHA0.3 » BB L 0 EEH0.7 » HEL LY (Fo/Tm)ggs B
B20.5  AHABKER » R EAKBMEE-4. 0NPaLl THE » (Fo/ Fn)EHAER0.3 (£ 2) It
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Relative fluorescence

(S
=
-

B 4. FEERGOKIRERAKROK(—) » —K() » ZR(®) KK (—A—)EF R4
BHBEME o IREHEARTERZ/KBEE-2.5 MPa(A), -4.0 MPa(B)E-5.5 MPa(C)
Fig.4 Tast chlorophyll a fluorescence induction in water stress tea leaves

irrigated for 0 day(—), 1 day(:--), 2 days(®) 3 days(—A&—) of tea
leaves were -2.5MPa(A), -4.0MPa(B) and -5.5 MPa(C) before irrigation

19



20
ERFEFREEHRE 14 R (1995)

* 2. R KEENER AR ECERE |, PSIIAIPS [ MERMER
PSIBEFAECEE

Table 2. Effect of water stress of tea plant on the initial and maximum
fluorescence, energy transfer between PSII and PSI and quantum
yield of PSII.

Leaf water potential ( - MPa )

Parameter :

0.6 1.5 2.5 4.0 5.5
(Folggs 0.22 0.21 0.20 0.28 0.15
(Fm)ggs 0.95 0.98 0.98 0.75 0.22
(Fo)ggs” (Fm)ggs 0.23 0.22 0.20 0.37 0.68
(Fm)74¢ 0.41 0.40 0.42 0.32 —
(Fm)ggs/ (Fm)74¢ 2.36 2.40 2.34 2.36 E—
?, 0.77 0.78 0.80 0.63 0.32

®,= quantum yield = 1-(Fo/Fm)ggs

1.8
- ~— - 7bars
. + $
_______________ A
B ----15bars e B
- ’_/q
...... -22bars ,-" S

1.4 - g

- -~-— -40bars

Relative fluorescence (Fm)
5

o
o
I

0.2
0 400 800 1200 1600 2000

PPFD (umol m*s")
B 5. RS ETRZEA KB E T RS E R B

Fig.5 Changes of mgximum fluorescence at different light intensity under
different leaf water status of tea plant
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THE R FoflE A& B PnfE FREFAE o BERBER KBEE -4 OMPaFoHE R » MEZE-5.5
MPalSFofEHI T » HRRZER KSR HFoEEESE LB RBIEZEEMWE » BHRFoES
SOMBBEERE “FBURE” WH TR o T —BRIESHLAXREREERERELER
f8#= (Thomas et al. 1988)

oL FEREH » REESTRBUKTEEPSIIEPS [ MR EHR » HEFERETE
BERE » B KBEE -4 OMPals » HBAETREISY » ZEH KBSMEE -5 5MPaks » PSIIET
EEBAETRESY

ARFENBRERKEBHAGHBERSBNEBRECEE

B KB -0, T~- 1. 5MPafyZEF 7L BER 1600 k mol m? s™1HF » HEERLRHK
EfEE RN AES(H 5) » ErREFFEBERRRELRERCIEEZENREEREI
MZEE > HELBIE00umo! n? s IEREHE » HHEEE1600kmol n? s UL
B> PnfEA TREZES R /ABKEE-4. 0MPals » FnfEEE BB MT LACEERIER
R HRAE SRS o BUR-4.0MPaZER L ARARB N R ERLIEEPSII KES L
BE I E 2 EIHNGE] BRI KEBEE -5 5MPakF » FofEBMEZ BRI BRE A EIHE o

@ om

FEFEERR (BN BRREREN KRB EAFRCEE  ARGERE » EERK
B[ -2.2~-2. 4MPali¥ > PSILER R E FHRE R ZEE » IREER k&AL KE
HiEM  EEAKBREE-3.2~-3. 4MPali¥ » PSII &Lk REARMEEEZEME > KE
EHEGEKREEEERE  ORFEFEZEREE » ERRER KBREE-2.20PaLT o H
B A K A0 2 B R LRI > BER B RA A R » (EASIRAMESELE
R LA HRY > AERRPKRBECRRCMG  SRE-DHARRE -

P e
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Activity of Light Reaction on the
Photosynthetic Apparatus of Tea Leaf
under Water Stress

Kuo-Renn Chen! Wen-Fu Tsai?

Abstract

Four-year old tea plants grown in 1/20m’ Wagner pots under the day/night temperature of
30/25°C in phytotron. One set of the pots was irrigated with 200 ml of water/pot every day to
maintain soil moisture content at the field capacity condition. Another set was irrigated with 20
ml of water/pot every day to limit the water supply gradually. Tea shoots were sampled for chloro-
phyll a flourescence induction during the treatment. Results obtained were summarized as follows:
The fast chlorophyll a fluorescence induction at leaf water potential of -1.4 ~-1.5MPa, Fp and
Fm were similar to normal irrigated leaves (-0.7MPa). This indicated that PS II electron transport
(PS II reducing site) and water splitting system (PS II oxidizing site) were not inhibited by mild
water stress. When leaf water potential decreased to -2.4~-2.5MPa, Fm value was unchanged and
Fp value increased. This indicated that PS II electron transport was partially inhibited by moder-
ate water stress. When leaf water potential decreased to -4.0MPa, Fm and Fp values also decreased
indicating that activity of oxidizing site and reducing site of PS II were inhibited by severe water
stress. PSII quantum yield efficiency (@ ) was affected simultaneously. When leaf water
potential decreased to-5.5MPa, fast chlorophyll a fluorescence of FI, FD and Fp disappeared and
(Fo)ggs value decreased simultaneously indicating that light harvesting pigment system was not

able to deliver photons to the reaction center.

Key word . leaf water potential, water stress, fluorescence, water splitting system,

quantum yield, light harvesting system, photosynthetic apparatus.

1.Associate Agronomist, Taitung Substation of Taiwan Tea Experiment Station.

2.Professor, Department of Agronomy, National Taiwan University.
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Table 1. Comparison on_ﬁrm plucking period among different sprouting varieties. (1993)
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Table 2. Comparison on the shoot development among different

sprouting varieties.
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Chinshin Dapang .
wOB® 42 621 39 531 85 510 721 WU 5% 9/14 11.65 555 1173 840 455  12/28

Chinshin Qolong

date( H/H) length{cm) X0.

9.39  4.35
10.06 4.25
6.79  2.60
5.66  2.50
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Table 3. Comparison on the plucking period and shoot yield macmw different sprouting varieties.

e P el e T Pl Sl i R L T i

. B F R ' 00R -} 7 7 % £ 23 B & R
FE m H Early spring ~~  Spring Summer Autumn ~ Vinter Late winter

Year Variety HRM# M & BED I B KRN K B ORFE K B RN K B REH K B
plucking yield plucking yield plucking yield plucking yield plucking yield plucking yield

date W/ #  date Wk date wm/ ¥k  date ¥k date Bk  date @ wm/ER
Qm#\m_v ..m\gm_s Hﬁm_\m_lv .m\gm: (H/B) g/bush (H/H) g/bush (H/H) g/bush (HB/H) g/bush

1992 SRI175 _ 1/6 42 .9° 8/27 67.9° 10/15 71.42 12721 48 .6°

TTES NO.17 . _ _
LX12% 7/6 56 .52 8/31 40.0¢ 10722  41.2® 12723  21.2b
TTES NO.12
FLAT _ 7/8 38. 74 9/2 65.3° 10728  36.7¢  12/28 7.3¢
_ Chinshin Dapang | | | |
HOERE _ 7/11  53.6P 9/7 57.1°  11/6 17.9¢  12/28 4.3¢

Chinshin Qolong

ﬂomw.HMWMM$mmmq 375  50.4% 5/14 63.22 6/30 103.6° 8/23 125.0° 10/14  145.0° 12/8 82.1°

H%WWMﬁm@mm 3/16  50.0° 5/20  50.0° /7T 105.92 8/30  85.3®>  10/20 110.6¢  12/27  29.4°

.mmauuw*q w\mwmh.w, m\mmww.ﬂn 4\~mmq.@¢ @\q mm.qGHo\mm_mm.@¢HM\mm m.@@
Chinshin Dapang |

HFLRE 472 8.0  5/31 10.7¢ 7/21  50.0¢ 9/14  35.3¢ 1173 42.0¢  12/8 10.0°
ow_zmw_uzoo_oum | |

_wwamwmqumm M\q aoo.om m\m _oq._m
TTES NO. 17 -

LEIZ%BE  3/14 78.2D 5/6 82 .4¢
TTES NO.12

O 3/15  48.9°¢ 5/9 96 . 4"
Chinshin Dapang

w@mmm w\:,ﬁ.% m\_o%.i
Chinshin Oolong |

P . el e — —— S i — e —— ——— e —
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Table 4. Comparison on the shoot yield and prtce of the early spring

and late winter tea.

. N )
Zz T m (= fﬁ?ﬁﬁg) S R/NN I
Season Variety K-V NT$. kg
2./ bush
REXK eI B 75.2 —
Early TTES NO.17
Spring
& A 1258 64.1 180
TTES NO.12
B0 AT 36,1 120
Chinshin Dapang
BOK#R 23.0 250
Chinshin Oolong -
2 * B R 178 85.2 —
Spring TTES NO.17
& #1258 66 .2 80
TTES NO.12 .
HFLAT 59.3 60
Chinshin Dapang
B0 HE 35.2 150
Chinshin Oolong |
2 S & 178 108.2 —
Winter TTES NO,17
AR 125 75.9 150
TTES NO.12 ' '
"L K 82.7 80
Chinshin Dapang
HOhNE 30.0 200
_Chinshin Oolong
B &5 B 7 1758 65. 4 —
Late TTES NO.17 |
Winter _
B 1258 25.3 180
TTES NO.12
"0 KA 8.1 140
Chinshin Dapang
VY- 1. 7.2 300

37

# E

P2E ﬁE (prlce)

/"“E
NT$//ha

138,480
51,960

69,600

Chinshin Oolong

63,600
42,720

63,360

136,680
79,440

72,000

54,648
13,560

25.920



38 _
ERREFLRME 14 5% (1995)

= 5. AHEHBIFHMLEFERBIERERIERE (1993)

Table 5. Comparison on the shoot agronomic characteristics among different
sprouting varieties.(1993)

B O & B ORNEY CDEE o8 % = M 2nd leaf B ¥ E
Plucking  1~2 1~2 _ ' (34)
Season Variety date Internode Internode £ B W B El' i s Gifcm? 100 buds weight
- (A/H) diameter length ‘Length Width Thickness Area (2) |
— cm '
BEX AT 35 0.179 1.08® 5.158b 2,432 0.020® 8.75% —
Early TTES NO.17 | |
Spring | |
L3128 3/18 0.161° 1.07® 5.512  2.358b  0.020° 9.092 —
TTES NO.12 | -
BLOAT 3/23 0.142¢ 0.978 4.66°¢ 2.07"  0.0200  6.74Y —
Chinshin Dapang
SR 4/2 0.159®  0.50b 4.53¢ 1.67°  0.024%®  5.33b —
Chinshin Oolong |
# XK BRI 5/14 0.1992 0.74b 4.36° 1.79®  0.026°  5.46° 42.65%
Spring TTES NO.17 |
B¥12%8 5/20 0.166¢c ~ 1.108% 5248 92 148  .022®  7.g838 45,052
TTES NO.12 - . | a
BOAT 5/25 0.178P ].188 4.580¢ 1.52¢  0.027%  4.86Y 35.20°
Chinshin Dapang . .
LA 5/31 0.159¢ 0.838d 4,878 1.48¢  0.026°  5.03b 33 30"
Chinshin QOolong . | | |
¥ O E  AXITM 6/30 0.207*  1.60P 4.65° 2.19%  0.0280  7.12b 58. 65
Summer  TTES NO.17 | - |
BH1288 /7 0.182¢ 2.358 5.50°  2.45%  0.023° 9. 4¢® 58. 703
TTES NO.12 ' o -
oA 7/16 0.193" 1.550 5.832  2.10  0.0308  8.55® 55.90P
Chinshin Dapang
BB 0 7/21 0.189%¢  1.34¢ 5.6420 1,86  (.0292b 7 41b 52.65°
Chinshin Oolong
B O® O AFI7T8:  8/23  0.1808Y  1.1¢b 4.64° 2.13%  0.022° 6.93" 5% . 102
Autumn  TTES NO.17
AT 8/30 0.1942 1.578 5.02 2.15%8  0.023¢  7.55% 51,408
TTES NO.12 . S | -
BOKTT /7 0.181> 1,728 5.68%8 2.09%  0.025"  8.30% 47,858
Chinshin Dapang | | -
WLRE  9/15 0.167°¢ .82V 4.82° 1.71®  0.028%  5.78¢ 35.00?
Chinshin Qolong : - |
£ X BEITHR  10/14 0.1902 0.79¢ 3.96° 2.200  0.027®  6.11P 40,500
Winter TTES NO.17 -
AI1288 10720 0.1818b  1.34® 5.0520 2.268  0.024°  7.84% 48.50°
TTES NO.12 ' .
oA 10728 0.1732%  1.12b 5.052  1.842Y (.025P¢ 6.52ab 45 . 008
Chinshin Dapang | |
#wLOEWR 1173 0.165" 5.042  1.73°  0.0263" 6.09" 37.00P

Chinshin Qelong

R G e ——— e

0.85¢
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Table 6. Chemical composition of different season and varieties of tea shoot
(two leaves & one bud). '

ERE

Year

1993

1994

3 | RIS BT R B R R AR S 2 MR S5 O B 2 5 o

o 1R

TS SE®H GRRE WA R

Caffeine

(%6DV)

Chinshin Oolong

7.79%

4,38
3.51¢
4.712
4.728

4.97°
5.392
5.328
4.67°

4,592
3.54)
3.36¢
3.134

4.13b
3.18¢

4.39°
3.60¢

3.50°
3.70P
3.73b
4.45¢

& W _ Soluble Polyphenol Catechins Soluble
Season Variety solids sugars
_ - (%DV) (%DW) (%DW) (%DV)
=B > G179 28.29b 5.378 5. 14D 2.869
Early TTES NO.17 -
Spring axR1281 28.19°P 4.102 4.99¢ 4.01°
TTES NO.12 , ,
- OWOKRAT 27.77¢ 4.65° 4.09¢ 3.24¢
Chinshin Dapang | | N
R 31.99% 5.48% - 5,788 4. 448
Chinshin Oolong . |
B X ARITH 37.75° 10.522 9,982 2.98"
Spring TTES NO.17
&H3R125% 31.69¢ 6.96° 6.23¢ 2.93b
TTES NO.12 :
WOKRTT 32.84b 6.54¢ 6.16° 3,392
Chinshin Dapang |
#0050 32.57¢ 7.21P 6.95° 3.48®
Chinshin Oolong
¥ & BT 35.072 8.012 7.538 2.07¢
Summer TTES NO.17 |
E3R125% 30.91°¢ 4.91¢ 4.85¢ 2,720
TTES NO.12 ) - -
i PYaa] 30.81¢ ' 5.01¢ 5.99°0 2.65°
Chinshin Dapang
wLAE 33.820 5.31P 7.552 4,278
Chinshin Qolong
Bk X BXR1TH 28 .58¢ 6.922 6.24" 2.86¢
Autumn TIES NO. 17 o
L1258 25.024 4.64¢ 4 .33 3.64°
TTES NO.12 -
LKA 29 .83b 5.45° 5.39¢ 3.38¢
Chinshin Dapang
0 - 32.888 6.912 7.848 4,028
Chinshin Qolong
£ K BIR1THR 31.19a 8.902 4,900 2.75%
Winter TTES NO.17 - |
H3K1258 31.002 5. 494 4.61¢ 3.208
TTES NO.12 | - o
AT 28 .520 5.89¢ 4.30¢ 2.80P
Chinshin Dapang | |
w0 RN 31.202 6.36" 5.308 3.20®
~ Chinshin Qolong |
SR ER1TH 33.05% 7.622 6.222 2.714
Early TTES NO.17
Spring 31240 32,348 6.76" 5.57° 3.68P
TTES NO.12 |
LA 31.31b 6.28¢ 5.07¢ 3.37¢
Chinshin Dapang . |
LA 29, 85¢ 5.64¢ 5.14¢ 4.192
Chinshin Qolong
- 3 BR175 34 248 8. 244 8.252 2.832
Spring TTES NO.17 -
BIK1250 30.73¢ 6.96¢ 6.54¢ 2.47¢
TTES NO.12 | | |
LA 33.51P 7.49° 6.87°¢ 2.58P
Chinshin Dapang
RN 33.51b 7.46D 2.79¢

el

3.862
2.47¢
317
1.84¢

3.89P
3.77¢
4.342
3.67¢

e 3 BA

Amino
acid

(0.D)

0.177°
0.269"
0.241P
0.250

0.196¢

0.256"
0.326%
0.242¢

0.264°¢

0.357%

0.295%
0.267¢

0.195>

0.2502
0.250%
0.163¢

0.2032
0.151V

10.156"

0.147"

0.159%

0.108¢
0.132P

0.120P¢

0.288¢
0.302¢

0.3862
0.349P
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Table 7. Chemical composition of different season and varletles of made tea

shoot (two leaves & one bud).

41

“] Bwa S " EE%¥!E£E R B R

(9%0W)

EE O O & W Soluble Polyphenol Catechins Soluble
Year Season Variety so]ids sugars
| | (%DW) (%DW) (%DVW) ~ (%DW)
1993  B#ss BT 34.57¢ 9.278 11.60P 2.29b
Early TTES NO,17
Spring B2 34.91P 8.35" 11.32b¢ 3.002
TTES NO.12
WA 37.364 9.18% 12.212 3.042
Chinshin Dapang
(5 33.958 7.45¢ 11.18°¢ 2.29b
Chinshin Oolong
#H OO BT 38.40° 11.772 14.162 2.65°
Spring  TTES NO.17
G129 34 . 804 8.574 11.11¢ 2.88°
TTES NO.12
B0 AAT 39,502 10.27" 13.862 3,198
Chinshin Dapang |
B0 37.70¢ g.42¢ 12.10° 2.99Y
Chinshin Oolong
W X =2 IVE 38. 402 11.772 11.48® 2.632
Summer TTES NO.17
G31288 32, 301 6.35¢ 8 .55¢ 2.07°
TTES NO.12
AT 34 .50°¢ 5.954 10.27° 2.778
Chinshin Dapang
0 RE 36.50° 6.77P g.42¢ 2.712
Chinshin Qolong
K & G178 31.20¢ 8.902 9.81°¢ 2.74b
Autumn TTES NO.17
B12%8 27.909 6.35° 7.65% 3.36%
TTES NO.12
B0 K1 34.90P 8.11P 11.05" 2.81b
Chinshin Dapang
R 36.302 8.95% 12.382 3.202
Chinshin Oolong
£ K = WL 36. 702 8.952 10.952 2.001
Yinter TTES NO.17 -
BR12% 34 .50° 7.48P 8.964 2.470
TTES NO.12 ,
R 24 ,50° 7.390 9.31°¢ 2.26°
Chinshin Dapang
0 5 36.00° 8.202P 9.75¢ 2.778
Chinshin Qolong.
B BRI 38.102 10.29? 9.902 1.93d
Early TTES NO.17 |
Spring &H3k1258 32.908 6.802 8.84¢ 3.00P
TTES NO.12
LA 35.60° 9.03P 9.47ab 2.62¢
Chinshin Dapang
LA 33.10¢ 7.23¢ 9.28%¢ 3.302
Chinshin Qolong
B Fx O BARIH 37. 702 11.292 13.972 2.18"
Spring TTES NO. 17
BxR12%8 37.302 9.9gb 11.31¢ 2.05¢
TTES NO.12 |
BFOARL 36.10® 9.69P 12. 06" 2.372
Chinshin Dapang
W] 36. 402 9,48P 11.82¢8 2. 458

Chlnshln Oolong

it ﬁ*ﬁﬁ-ﬁﬁﬁﬁfﬁZ%ﬁt—’?ﬂ*ﬁﬂ%ﬁ?%%ﬂ%ﬁ%&ﬁﬁlﬁ%ﬁ%ﬁi °

Caffeine Amino
(0.D)
4.43P 03072
3.34¢ 0.1619
4.04" 0.288"
3.13¢ 0.195¢
4,73 0.4182
3.54¢ 0.258¢
4.50" 0.238¢
4.22¢ 0.308"
4,26% 0.250"
3.47P 0.323%
2.97¢ 0.326
2.88¢ 0.3342
3.91b 0.203¢
3.04¢ 0.299"
4.158 0.260°
3.55¢ 0.3402
4,328 0.171)
3.56° 0.160P
- 3.94° 0.2112
'3.481 0.1978
3.792 0.0794
2.37¢ 0.117"
3.18° 0.1832
2. 051 0.100°¢
3.972 0.317"
3.942 0.253¢
3.928 0.2409
3.772 0.3962
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Table 8. Comparison on the tea quality among the differet sprouting varletles

— PPl - ool nlelelnlolbinienihnl T_—F__-pl—-—l-l

£ & & o G QP S 5% (i} Qualxty of pauchung tea
(W[N] .
Season Variety ﬂﬂﬁk(1096) ﬁﬁﬁﬁ%lO?’) 7K ﬁ5$2096) %§$E(6096) e R
Appearance Color Color t liquor Flavor Total
BHER aae 1798 8.0 7.0 16.0 33.0 64.0
Early TTES NO.17
Spring |
B 12598 8.0 8.0 16.0 39.0 71.0
TTES NO.12
BOATT 8.0 7.5 15.0 36.0 66.5
Chinshin Dapang | | |
#i e 7.0 6.5 15.0 37.0 66.5
Chinshin Qolong | -
= S EBR1TH 6.0 7.0 12.0 32.0 57.0
Spring TTES NO.17 .
BR1288 8.0 7.0 14.0 40.0 69.0
TTES NO.12 | |
B LATT 7.5 7.0 16.0 38.0 68.5
Chinshin Dapang
BLRE 7.0 7.0 14.0 35.0 63.0
Chinshin Qolong
o R B 1ITH 7.0 6.0 14.0 35.0 62.0
Summer TTES NO.17
G e 1257 7.0 6.5 15.0 40 .0 68.5
TTES NO.12 _
BHOARTT 7.0 7.0 17.0 38.0 69.0
Chinshin Dapang |
B R 6.5 7.5 15.0 34.0 63.0
Chinshin Oolong _
B’ Ox AFITH 6.5 6.0 15.0 34.0 61.5
Autumn TTES NO.17 |
B 1258 7.5 - 7.5 17.0 38.0 70.0
TTES NO.12
BLORAT 7.4 7.5 17.0 42 .0 73.9
Chinshin Dapang = |
0 B 7.7 7.5 17.0 39..0 71.2
Chinshin Oolong
£ K BRITH 8.0 5.0 12.0 32.0 57,0
Winter  TTES NO.17 _ _ -
é?§§12ﬁﬁ 8.0 6.0 14.0 34.0 62.0
TTES NO.12 - |
FLKIT 6.0 7.0 16.0 - 40.0 69.0
Chinshin Dapang |
AW L 7.0 8.0 16.0 38.0 69.0

Chinshin Qolong
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Study on the Harvest Date, Yield,
Chemical Composition and Pouchong
Tea Quality among the Varietiesin the
' Eastern Taiwan '

Chian-Hoai Fong1 Kuo-Renn Chen?

Summary

The experimental investigation on the shoot growth , harvest date, yield, chemical compo-
sition and Pouchong tea quality were studied among the different sprouting date variety in the
eastern Taiwan. Results obtained were summarized as follow:

Harvest date of TTES No.17 was earliest, TTES No.12 was earlier, Chinshin Oolong was latest
on the early spring tea or late winter tea . The plucking period and growth day was longer on the
variety of latest sprouting date. Planting different variety is the method that shortered worker of
plucking and manufactured tea in order to obtain lower cost and higher economic advantage and
to regulate harvest date. '

Late winter season was drought period or suffer cold current in the eastern tea district. The
shoot growth of Chinshin Oolong was inhibited so that caused decreasing of yield, thinness and
shorter of the internode diameter, smaller leaf area and lowered the weights of 100 shoots.

Soluble solid and catechin content was higher on the TTES No.17 and Chinshin Oolong. The
soluble sugar content of TTES No.12 and Chinshin Dapang were higher and suited to manufacture
Pouchong tea variety.

The record on the aroma and taste of Pouchong tea of TTES No.12 was best, Chinshin Oolong

was better and TTES No.17 was worse in the early spring and spring seasons.

1.Associate Agronomist and the Head of Department of Agronomy of Taiwan Tea Experiment
Station Taitung _Sud's_tation, Luyeh, Taitung, Taiwan.

2.Director , Taitung Substation of Taiwan Tea Experiment Station.
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Table 1. Difference of annual mean, max. and min. air ,temperature, relative
- humidity and wind speed at different altltude tea districts.
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Year Location Altitude mean mwax. min. mean max. nin.
m ---C->=- | --- %--- n/s
1992 =27 285 22.3 27.4 18.8 80.0 92.5 57.6 1.7
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KE 325 22.1 26.7 17.5 83.0 93.8 65.0 2.0
Yungan | | | | |
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Taimal1. -
1993 ==Y 2895 22.7 27.9 19.3 6.4 89.4 56.1 1.7
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vi Ty 325 22.1 29.5 17.7 79.0 93.3 B58.1 1.8
Yungan | |
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Fig 1. Monthly mean, maximum and mintmum air temperature at three
altitude tea districts from 1992 to 1993.
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Fig 2. Monthly mean, maximum and minimum relative humidity at three

altitude tea districts from 1992 to 1993.
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Table 2. Climate properties of shoot growth period on the TTES No.12 and

Chin-Shin Qolong at different altitude tea districts.

L1200 WL
TTES No. 12 Chin-Shin Qolong
FEI 3 S IWE
SR C¥lﬂ & Temperature Relative humidity E.H& Temperature Relative humidity ELH&
Yop In s in
Year season Location 259 ﬂ}ﬁ RE 9 BW MBE  speed FH BN ﬁf& 49 BWw  ME speed
mean mln menan nmax. MIH [Héan nax. mlﬂ mean max, min.
-m=e C ==e- --==- % ---- m's ===e C =ven mmm- % me== WS
1992 #k Sk 17.7 21.8 143 8.2 94.8 64.2 163 187 228 146 847 951 639 1.67
Spring Meinong
179 224 137 8.9 93.4 719 — 185 230 141 8.1 93.4 715 —
Yungan a
%g:ﬁgal 141 187 124 917 95.1 8.1 07 163 197 138 912 955 8.4 0.8
gimalil o j -
| ;@g& 21,9 257 188 775 946 63.0 1.46 215 252 18.4 83.4 947 650 1.44
eInon
Sormer KT 937 7.8 185 83.0 92.4 683 — 27 2.6 17.9 8.7 9.0 6.2 —
Yungan
xﬁm 19.7 239 163 882 96 768 093 — — @ — _ - = -
Taimali o
] d_:ﬁ iigl 28.3 33.1 24.7 79.2 92.0 59.1 149 27.0 31.8 23.3 786 919 58.4 1.45
Sunmer K& T 216 3.1 227 825 949 668 1.14 256 299 212 8.6 935 67.0 1.01
Yungan |
%kqﬁﬁ%u 218 268 199 8.1 93.1 744 08 233 284 206 848 93.1 71.9 1.10
aimail
?kaﬁhﬂ g@g& 28.2 339 245 80.8 931 63.0 1.5 283 330 245 8.6 93.0 619 1.57
st ejnon
Autumn ;kﬂ% ® 252 203 205 8.3 9.3 72.6 1.36 24.8 291 20.4 87.0 95.5 73.0 1.35
UnNgan . _ .
%k_,ﬂ%. 257 304 21.6 8.1 945 753 034 257 304 216 8.1 945 753 0.36
aimali |
gkgg:: ia;t 254 31.6 226 7184 92.3 5.5 1.80 253 316 225 7180 92.3 559 1.97
41} ginen
Autumn a7 270 175 8.6 96.2 68.3 2.3 224 281 179 857 966 67.8 2.14
Yungan - -
Txﬁ. al_ 207 2.3 18.2 8.7 955 T71.7 267 22.0 2.4 183 85.4 95.1 762 2.47
. aAlkall
L3 M 18.3 240 153 732 87.1 51.8 1.8 182 236 15.1 73.8 88.0 52.8 1.76
¥inter Melnﬁng |
Y 18.2 23.2 14.4 80.2 92.2 60.0 199 184 235 143 795 92.2 585 2.00
u .
% 151 198 12.3 8.3 8.7 654 1.8 — —  — S —
Taimali
Spring Meinéng - o
ﬂcﬁ 155 21.0 11.8 8.9 920 60.7 1.26 186 235 149 808 92.4 64.7 1.65
ungar
tﬁﬂ 145 185 9.2 823 896 697 149 163 196 13.1 849 94.1 171.4 0.9
Tamali
¥[fs—ﬂ ﬁsgt 228 275 19.3 793 90.7 58.6 1.62 240 289 202 789 90.9 580 1.60
S cinen -
Summer K% 207 2%.0 165 80.3 939 575 1% — — @ — - - =
Yungan . . |
ﬁ%_-n.a 2%6.1 18.8 80.1 91.7 589 045 237 270 194 810 92.8 600 0.56
aimal i | -
%[3;:: i@g& 276 332 235 764 91.3 565 155 262 308 224 768 9.6 59.3 1.47
1l emung | ' _ :
Summer 5.8 31.3 21.3 80.4 955 606 1.00 249 299 206 80.1 945 609 1.13
AW 259 31.6 21.6 79.1 93.3 57.1 050 253 305 216 84.1 94.9 67.3 0.23
aimail | '
BE R 254 312 222 774 9.7 548 152 249 305 218 766 8.6 552 1.68
Autunn Meinong
;kif 257 316 206 783 948 552 1.23 247 30.3 207 798 94.2 57.7 1.49
U
A 5%‘ 23.8 27.8 206 839 943 69.4 070 222 260 195 855 9.0 72.3 1.56
daimgll |
A% M 21,2 26.6 181 769 899 573 1.70 20.0 2.4 168 753 888 558 1.8
Kinter Meinong
?kﬁ? 22,2 274 18.0 794 93.4 57.2 164 209 264 168 79.4 93.0 57.0 1.53
CARE 169 210 14.3 8§7.3 957 724 215 — — @ — — = = e
Taimali
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Table 3. Difference of annual growth period on the TTES No.12 and Chin-Shin
Oolong at different altitude tea districts.

E&ERHY
Annual growth period £R 14 X B
: ——  Plucking
i T W& o el ¥ R H times
Yartiety Location Altitude Beginning End -~ Days
BR128 ==Y, 285 Feb.1-10 Dec.11-20 310 7
TTES No.12 Meinong
K & 325 Jan.21-3] Dec.21-31 330 6
Yungan
KWE 1000 Jan.21-31 Oct.21-31 270 5,
Taimall |
F LK % B 285 Feb.11-20 Dec.21-31 310 7
Chin-Shin Meinong | - |
Oolong X & 325 Feb.11-20 Dec.21-31 310 6
Yungan | |
kmi 1000 Feb.1-10 Oct.21-31 260 4
- Taimali | | |
“REBBEEHFEFEREH R
NS IEAE S A ~ SRR T ZRRREEERIL » 306 ~ E00RHH ~ L ~ AT ~ FEWR

RAEFRNTE B2 ERIRMPNER(RE » 1994) c EARBAEN =M AR EH
i B o HE HF HH B RIS 3902 A LU BA By 271 (3! 4)
RET » Wt R RBR—3 o BT Al » FEREREAYARE
& R M RE KA AR » DISEBRZRICHT » MBI SRS T RIS EIRK - W EERE » B

» HJRE R — (i s B W@ 10 g R ¥ 7E 1000
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23-20 X » (I BHPTEIGREFRERBKEZR » ORI THEZER(RE) o HMhZF
EEMERER HBER/ o TERRBRE BT EXE L BRFBGRRE » B
ERALFOHFERLER OBRERIGIRES » (HEEXERREUBEISFREFEE R HRBK
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Table 4. Difference of bud burst date,plucking date and shoot growth day on the

FRTTRNY

- TTES No.12 and Chin-Shin Oolong at different altitude tea districts.

A . I

Bud burst date ~ Plucking date Shoot growth day.
Sk i 1] ke AME L 11 S FME k#  AME
Variety Crop Meinong Yungan Taimali Meinong - Yungan Taimali - Meinong  Yungan  Taimali
T I nm 1o I no1 o C o IR
BRI AKX Feb.16 Feb.6 Feb.1  Jan.28 F'ﬂh;l[!f Jan.28  Mar.I18 Mar.7 Mar.18 Mer.10 Nar.24 Mar.1l 32 30 47 42 44 43

TTES No.12 Spring

N Apr.13 Mar.27 Apr.17 Mar.24 -Apr.10 Apr.22 May.13 May.12 May.13 May.5 May.l4 May.19 31 47 27 43 35 28
Ist Summer |

) §-Sel Jun.7  Jun.b Jun.l May.22 MNay.29 Jun.8 Jul.9 Jun.30 Jul.9 Jun.30 Jun.28 Jul.8 33 26 39 40 31 3l
2nd Sumner
?k%ﬁ-" Avg.5  Aug.28 Awg.10 Aug.2] Jul.25 Avg.B  Sep.27 Sep.29 Sep.7 Sep.Z4 Aug.26 Sep.6 29 33 29 I 33 I
st Autumn | |
B Sep.12 —  Sep.17T —  Sep.17 Sep.24 Qct.12 —  Qet 2l — Oct.24 Oct.22 31 — 3HB — B/ 29
Znd Autumn | | - o
= Nov.l Qct.22 Nov.7 Oct.11 — e Dec.16 Dec.]l Dec.30 Nov.10 Nov.25 — 46 41 54 3l
llnter
WM. BN Feb.16 Feb,d TFeb.ll Mar.l] Feb.4 Feb.4 Mar.28 Mar .31 MNar.31 Apr.24 Apr.22 Apr.22 42 57 50 55 79 78
Chin-Shin Spring |
Oplong Ex— Apr.6  Apr.H0 Apr.10 — —  May.?2 Moy, 13 May.12 May.13 — —  Jon.14 3B I3 ¥ 44
1st. Summer
) & e May.27 May.20 May.20 May.3 Jun.l Jub.8  Jul.l Jun.23 Jul.2 Jun.16 Jul.14 Auvg.14 36 35 44 45 44 38
2nd Summer
PKFR— Aug. | — Ag.12 =  Jut.24 — Sep.2  —  Sep.T7 ~— hug.26 — 3B — 27 — 34 —
Ist Autuomn | |
R Sep.14 Aug.26 Sep.16 Sep.l Sep.13 Aug.30 Oct.15 Oct.12 Oct.15 Oct.4 Oct.24 Oct.6 32 48 30 34 42 38
2nd Autumn
A Nov.7 Nov.iZ2 Nov.18 0Oct.22 — — Dec.23 Dec.12 Dec.30 Nov.24 — — 47 31 8 A — -
Finter

I

:1992 11:1993

V958 SRR R R IR W

BEIZENEERE - DEZEHAEMELEEARE T EERBEER » BixeE
HAVRER » N+—ERMERRE - S 0ME - $— “ONE - F-XEF - B=2EE
A-BE - -EREN\TIZEIHFRRE -B— “HHMB-B-EE - B=BR-KE-E H
RERRHAEEREREER - FHMTRES > -  ZHNEREMERE - =
YA T RREE EZR » T ERpUERE - WU RHE - T8 S EFRAT MR B
AR FER R (FR D) o
OB RN MERSFREERCER

RIEZERBRARBFREREWFHEER » PRIGREFER RRERIFREHEE R

B B nEERT-BZE (R 6 7)) HEREERFR ZMAEMKE » W&

BARZBREEHMN - EERENES - WIHRMEBERERFRIUWCEREEN - BrEEil
1000AREF » BB REHSEFESEL RN o /\+—FIHUH B R Sy
R R B AR A\ R RIRE R (R 8) o 2Oy /R JE S AH I IR 8 U A MR RE




55
REFERRGEAHFIRFRETLER

IEAMMR +0.946 (P< 0.01) (& 9) » FWREEEROMS » b ERFERER > PEHRE
BB E BRI » AR > FRIREAFEENER » BF(1993) TR BB i
BZRREHIER RE » SERGEKE  HEHSEIGRELEBIRERERE » 25,
Bt HEAER o PRSCREFREFER /NP ZEEEHGRE BB/ » £EM
RET—BU(FG6 ~ 7) » HHENKERB T TinRE » A\ ST REERFRAERN » N\
+ 4R IEAERN » ERBEE (R 8) » VST H U 1R EF S 2T At 29 R B FH N (R
9) °
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Table 5. Combined analysis of variance (F-value) for agronomlc characterlstlcs
of tea tree at different altitude tea districts.

L TS P =%

(i BHEpE M  Internode diameter Internode length 2nd leaf  3rd leaf

Source of Shoot - _ - _

variation df  length w— . S ¥— R = n L T o | Lt i3k
Ist 2nd Ist 2nd Length  Width Thickness Area Length Width Thickness Area

1092 o

(4" 2 133** 10* 4 8 8 2 4 6* 2 5* T 8* 6"

Location (L) .

m 3 _ﬁatt 5[]1-- 351-1- ?g-ur 531-1- gzt# ﬁ?“ 10-- 99-1 521-# 391- ]ﬁnn 541-

Crop season (C) .

HUBE X T2l 6 7 i g+ 4 4** 4** - 5" J3** ™° e | 12** 2

L X C -

L | 67" 0 2 12 64" 1 164 33 61 20*° 266 09 122

Yariety (V)

HE X TR 2 2% 2 | O 10** 6** 6 6 7 ] 1 10 0

L XV

E:3) (DT 3 1 4* b 2 g g** 1 1 2 7" 3 6 5

C XV | |

WX FEEHX P 6 g Gt 5 g** hee ™" 5 5 6 4* 8 7 6

LXC XYV -

1943

R 2 35 19 12 0 1 3 4 19 4 i1 14 14 13

Location (L)

33 )] 3 a9* 24 29 16 13 12** 13" 12 12** 14 14 8 12

Crop season (C)

HuER X P 6 T 2 1 4 3 2 O 9 4 3 J 1 2

L XC |

T | 102** 10** 7 Ho** 0ge* 16** 157 78** g3** 0 144** 124** . 37

Yariety (V) -

HOEE X iR 2 33 12* 1 ) 0 13 10° 10 12** 10 10 2 9

L XV | |

FHX 7R 3 J2** 13** 13** 2 9 13 T™° Ti** g 33 10°° 4* 19*°

C XY

MR X X AR 6 14** 3 5 | 3 3 2 4 2 5 3 ) 4

LXCxXy o

* and **:P<0.05 and P<0.01 » respectively.

OB FEMAREFEER I ER

HEERRMFEEEERE » BBTS » LSRR ERENRBERE(R6T)
BN EEIgREEN » T HAN++—EER125FEEZFSAHERN » 55-0.999 (P<0.01) »
EBRB WA EEHEN - M EEEFRERBENRE G #HS - ﬁﬁlﬁt%#%uﬁﬂ?
Z Fa R o

WINEBHEENEE » A+ ZEEREREMER » B/ +—EHIRSHEMR > 6%
123 B3R —E284HM » BR_RIEAEN » HEBRE LT HEEER > BB 0REREE
AR EMEZESMEMAR-0.85 (P<0.01) > SEAHBBEETEHHMN » ERZBEE - HIlHE
BHE.LEHEEE L EERIERIEEN > £+0.999(P<0.01) (F 8~9) - HILIBHF LEH
EERTEKRSRBLE - RERERNZ ERREFERRIER o
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Table 6. Difference of shoot agronomic characteristics on the TTES No.l12 and

Chin-Shin Qolong at different altitude tea districts.(1992)

=
o~
—y

(e )i S ek
éytergode {nteigude 2nd leaf 3rd leaf
iameter engt
i B ANE PR ——— — e
_ Crop . Shoot ®— H_- H- H=- H% K XK mHR K K K T
Variety geason Locatjon length 1st 2ud st 2ngd  Length Width Thick~ Area Length Widch Thick- Area
ness ness
- - P 2
cl oo -- -- ¢l cn cl i cm ch co mm cn
ER12% S %M 1780 2.0a 2.3a 2.2b 2.6b B.1a 3.2a 0.24a 18.6a 7.7a 3.4a 0.29a 18.9a
TTES No. 12 Spring gglnung : . _
: & 23,6a 2.0a 2.2a 2.8a 4.1a 7.5a 3.28 0.2}1a 17.0a 8.2a 3.7a 0.29a 22.0a
ungan . 5 L | o
mE  14.6c 1.7h 2.6k 1.7¢ 2.4b 8526 196 0258 7.2 6.4% 2.5 0.302 11.6b
Taimal i __ . |
?E?E-ﬂ 'atgt 33.82 218 2.2a 2.4a 3.4b 6% 2.8 0.24a 14.]a 7.8 3.3b 0.31a 18.8b
S einong | S | | o - o o
Summer %kif 3282 2.1a 242 291 4.6a 6.8 2.8 0.25a 13.7a 8.6a 3.8a 0.29ab 23.3a
Ungan “ |
%;?ﬂj%, 2230 1.8b 2.3a 252 4.3a 6.6a 2.6a 022 12.6a 851 3.4b 0.28b 20.7ab
aimali - -
%Fﬁﬁ:: _;545 C 410a 2.0a 25 162 282 5.8 2.4a 024 10.0a 7.7a 3.1a 0.2 17.0a
NG einong | :
Sufimer 2 g 42.3a 1.9 2.3b 1.7a 2.6ab 6.1a 2.6a 0.21b 11.3a 7.4ab 3.1a 0.25b 16.4a
ungan -
AME 2570 1.8 2.1¢c 1.6a 3.3b 5.1 20b 0.23ab 7.4b 6.6b 2.7b 0.28a 13.1b
Taimali
?K?E—- =EQI 2622 1.9a 2.3a 26a 4.8a 6.3a 25 0.23a 11.1a 7.8a 3.2a 0.29 17.6a
S einong
Ancumn ékif 27.4a 2.0a 2.2a 1.7b 3.6b 5.2b 2.1b 0.23a 7.8v 7.2a 3.2a 0.27a 16.2a
Yungan
mE  27.7a 2.0a 2.3a 1.6b 3.5b S5.1b 2.0b 0.25a 6.9 T7.la 2.8 0.28a 14.1b
Taimali
Ekiﬁ:: :@gl 27.6a 1.7a 2.0sa 1.2a 2.5a 6.0a 2.4a 0.23a 10.3a 7.2a 3.2a 0.28a 16.3a
n einong . -
Autumn ?Cgf - 23.0ab 1.7a 2.0a l.1a 2.4a 5.0b 2.1a 0.20b 7.4b 576 2.6b 0.23b 10.4ab
. ungan | n -
%FEEE%; 200b 1.6a 1.92 09 2.5a 5.4b 2.2 0.2Ja 8.1b 6.7a 2.9b 0.26a 13.3b
aimali
A% %M 138 150 1.8 08 1.6b 54a 2:2b 0.22b 8.7b 6.3a 2.8a 0.27b 12.6a
Vinter Meinong
?{iﬁ 197 1.8a 2.]a 10a 2.0a 58 2.5 0.24a 10.4a 5.92 2.92 0.280 12.3a
ungan
AME 108 1.82 2.1a 050 1.2c 4.9 2.1a 0.,24a 7.3b 4.9 2.2b 0.32a 7.2b
Taimali |
WMl M3k %M 228 2.1 2,08 3.1a 3.7a 8.0a 2.9a 0.2 16.7a 8.3a 3.3a 0.3la 19.8a
Chin-Shin.  Spring Meinong
Ovlong %kif 1570 1.8 2.2b 1.9 2.5b 6.6b 2.5b 0.25a 12.1b 6.9b 2.8b 0.3la 13.6b
ungan
meE 21,42 1.9 2.2b 1.7b 2.9 T7.3ab 2.2¢ 0.26a 11.7b 8.0a 2.6b 0.32a 15.1b
Taimal i -
?[?s—- E@g& 32.6a 2.1a 232 3.4a 4.2a 7.]a 2.6a 0.26a 13.1a 7.8a 3.2a 0.33a 18.la
S einong | |
Suamer K& 20,50 1.7b 2.1 1.8 3.5b 577 19 0.249a 7.7v 7.la 2.6b 0.20b 13.1b
Yungan
g[gQZl . iﬁ@l JJ6a 2.0a 2.4a 1.5%ab 2.4ab 6.0a 1.8a 0.23b 7.9a 7.7a 2.5a2 0.28b 14.0a
n einong
Summer ?fﬁ? 29.6b 2.0a 2.4a 1.8 2,82 6.58 2.0a 0.22b 9.4a 7.7a 2.5a 0.28b 13.7a
ungan . -
AME 296 21a 2328 1.3b 2.2b 6.3a 2.0a 0.29a 9.2a 7.0a 2.4a 0.36a 12.2a
Taimali |
-?k?&—~ isgl 2752 1.8 2.0b 1.6a 2.9a 552 1.9a 0.2 7.1a 7.0a 2.3a 028 11,3
S einong .
Autumn %k 20,86 2.1a 2,48 1.7a 2.8a 5.2a 1.8a 0.26a 652 6.4b 2.,3a 0.33a 10.lab
ungan
AWE 249 18 200 070 1.8 45 1.6b 0.25a 53b 5.8 2.2a 0.29b 8.8b
Tajmali .
gkg%:l _:EQI 18.0b 2.0a 2.2a 1.0a 1.85 55 192 0.2 7.5a 6.3ab 2.2ab 0.32a  9.8ab
n einong
Autumn %k?? 2l.4a 1.8b 2.1ab 1.0a 2.3a 5.2a 1.8 0.25a 672 6.5 2.4a 0.30a 10.8a
ungan -
2&5&3@_ 13.9c 1.8 2.0b 0.7a 1.6b b5.0a 1.7a 0.25a 6.1a 590 2.2b 0.3la 9.0b
Tatmali | | |
¢ i S 41a 1.6a 1.9a 09% 1.7a 50a 2.08 0.2 7.2a 55 2.4a 0.2b 9.2
Vinter Meinong
?QEE 13.2a 1.6a 192 0.8 1.8a 50a 1.8 0.24a 658 58 2.4a 0.29a 9.0a
ungan |

Yalues followed by the same letter are not significantly different at «=0.05

-
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# 7. TERSREESRIBEEOBHEERBERE 2R (1993)
- Table 7. Difference of shoot agronomic characteristics on the TTES No.12 and
_ Chin-Shin Oolong at different altitude tea districts.(1993)

>7

yiaE Wi - B =
éqternude- {ntergude 2nd leaf Jrd leaf
| | iameter engt
i BE ME B § :
_ Crop Shoot HW— HZ H— H- & X ¥ ®x & X X ik
Variety season  Location length lst 2nd Ist 2nd  Length Width Thick- Area Length Width Thick~- Area
ness ness
cm ~« W@ -* -~ ¢cm -- cn cm mm cme cm ci mm cm®
128t - P 3K 150a 1.6a 2.0a 1.5 2.Ba 5.2b 2.2a¢ 0.20b 8.2b 5.2b 2.7a 0.24b 9. 8b
TTES No. 12 Spring Meinong
?@ZE 18.2a 1.7a 2.0a 1.8a 3.1a 6.0a 2.5a 0.22a 10.6a 6.4a 3.0a 0.26a 13.7a
ungan | - _ |
iKHEEE; 1632 1.7a 222 1.9a 3.0a 5.6ab 2.42a 0.22a 9.6ab 5.7ab 3.0a 0.27a 11.9ab
Taimal.i
aﬁ?l 24.9a 19 2,228 2.2a 3.7a 6.3a 2.3ab 0.21b 10.2a 7.9a 3.2a 0.26b 17.6%
einong
Sunmer ?QEE 22.0a 1.7b 20b 1.4 2.5b 5.0b 2.0a 0, 26a 7.3b  6.7b 3.0a 0.30a  14.1b
ungan | |
CKME 229 1.9a 232 192 3.7a 6.3a 2.4b 0.22b 11.0a B.6a 3.5 0.29a 21.4a
Taimali |
glﬂgi: iﬁ!ﬁ 20.4c 1.8 2.1b 1.9a 3.2a 5.7b 2.4b 0.2la 9.7 6.6b 3.0b 0.26b 13.9b
n einong -
Sunmer %k?? J0.4a 2.1a 2.4a 2.1a 3,42 6.5a 2.8Ba 0.22a 12.6a 7.6a 3.52 0.28a 18.6a
-~ Yungan
AME 26.2p 2.1a 252 1.7a 3.3a 56b 2.1c 0.22a - 83b 7.9a 3.2b 0.26ab 17.8a
Taimall |
KR %0 26,92 1.7 2.1b 1.5a 3.6a 4.9b 2.2ab 0.24b 7.6ab 6.0b 2.8p 0.266 11.9b
Autumn Meinong
]ﬂiﬁ‘ 25.3a 2.0a 2.3a 1.6a 3.2a 5.4a 2.3a 0.20c 872 6.7a 3.0a 0.23¢ 14.5a
ungan
AME 21.0b 1.8 2.00 1.7a 3.22a 4.6b 2.1b 0.26a 6.7h 5.5 2.6c 0.28a 9.9¢
Taimali
2 & £33 148 1.72 2.0b 1.2b 2.2b 5.2a 1.9b 0.22a 7.2h 5.8 2.4b 0.27a 10.1b
¥inter - Meinong
k& 24.4a 1.7a 2.1b 1.6a 3.la 5.4a 2.3a 0.23a 892 6.7a 3.1a 0.27a 14.9a
Yungan |
f?@bﬁ%ﬁ! 1!%E =B 16.6b 1.8a 2.2a 1.3a 2.7a 5.3b 1.8b 0.24a 6.8y 6.7b 2.5a 0.2%91 12.0a
Chin-Shin Spring Meinong
Oolong ik 21.5a 1.8a 2.2a 1.6a 3.2a 6.0a 2.1a 0.25a 90a 7.7a 2.7a 0.30a 15.4a
| ungan
ZME 169b 1.99 232 1.7a 2.8a 6.0a 2.2a 0.24a 94a 7.3b 2.7a 0.31a 13.9a
Taimalj
%[?E“‘ i@!& 24.2a 1.7 2.2b 1.9a 3.5a 5.5a 1.70 0.21b 6.4b 7.4a 2.3b 0.26b 12.3b
S einong -
Summer %Fjﬁﬁ%_ 22.3a 2.0a 2.4a 1.8a 3.6a 5.7a 2.1a 0.26a 8.6a 7.9a 2.92 0.31a 16.2a
aimalli
2;:daﬁ::. i@g& 210a 18 22 18 3.1a 51a 17a 0.23a 6.0a 6.4a 2.3a 0.27b 10.6a
n einung
Summer _?tg? 19.4a 1.8b 2.2a 1.4b 2.2 4.92 1.6a 0.24a 5.7a 6.l1a 2.32 0.29a 9.5
ungan |
AME 19.7a 192 2.2a 1.3b 2.4b 50a 1.7a 0.24a 6.0a 6.ba 2.4a 0.28ab 11.0a
Taimali
7€ 55 226a 1.6b 2 0b 15 2.8 528 1.7b 0.23b 6.2b 6.5b 2.3b 0.28b 10.4b
Autump  Meinong - |
%k 16.9b 1.5c 1.8 0.9b 1.8 4.4 1.5¢ 0.22¢ 4.7c 5.4c 1.9¢c 0.27H 7.3¢
ungan '
AME 2292 1.8 2.1a 1.5a 2.7a b5.5a 2.0a 0.26a 7.8a2 7T.0a 2.7a 0.30a 13.2a
Taimali
X 5 12.6a 1.6a 1.8a 0.9a 2.0a 4.8a 1.7a 0.24b 5.8 5.2a 2.0b 0.28b 7.2H
¥inter Meinong
5?{%? 129a 1,72 192 1.0a 1.88 4.9a 1.8a (.28a 6.3a 5.6a 2.3a 0.32a 9.1a
ungan

~VYalues followed by the same letter are not significantly different at a=0.05

SRR REERC =R

MIEFRR B HRERE AN » LU+ 2EaR12BERE

KRB » 1R B

PARZEBEEN o MERRNR KRR EMEMNR > 5+0.999 (P<0.01)52+0.958

(P<0.05) » EEHBREZHMM MEGAREFEHMN o WHEEEECEZR

H TH B

KE > WEAEEHEN /A —EEREREREE SN WRERMEE o \+24F
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EN XL EERS 14 B (1995)

RERIFFIEAER » AR 1282 « ZRERLFREEMN o ZEHMCR—ER128E = ~ =FEZE
TR L R A R B AR R IEAHRY » 5%+0.899 (P<0.01) %+0.820 (P<0.05) (3R8~9) -
H EatE ~ B~ KIEZHRTH » TRESREAEF R IER ERE SRR R 2R
FERBERESFOENARRLTEHER  ERERE - AR 2858 1000n ZHHE -
FREEWGRETT A - BEXTEE - EERERREREBN — 8 o B4 & iniEH
BEMER L EREREREER ) BRENTFRIEETRANEE

% 8. WHREE B AR 12V R L B M 2E R MR 2 AR

Table 8. Correlation coefficients for altitude height and shoot agronomic
characteristics of tea tree on the TTES No.12 and Chin-Shin Qolong.

#1288 Wil
ok G TTES No.12 Chin-Shin Oolong
Agronomic
Year  characteristics 23 WR— L E Sl HR— K- MR P ot BR— R
Spring Ist Summer 2nd summer lst Autumn  2nd Autumn Spring 2nd Summer Ist Autumn  2nd Autumn
1992 5 -0.743 -{), 999** -(),993** 0.673 -(.822 0.278 -(.564 0.077 -0.870
Shoot length |
S — R -(.590** -0.960** -0.795 0.682 -(}.949G** -(. 478 0.998** -(). 482 -(.678
Internode diameter ]st
B e -0,974** ~-(1. 087 -0.934* 0.616 -(.890° -(),702 ~(}.960"* -0.474 -(,955°*
Internode diameter 2nd
H—ann% -(.843 -0), 280 -0.456 -0.5%6 ~-(),084*? -(.6J0 -0.851 -(),989** -(0.991**
[nternode length lst |
B AT e -0.537 0.331 0.948* -0.625 0.324 -0.220 (.791 -(.999*¢ -(3.678
Internode tength 2nd
B -0.989** -0.960** -0.941* -0.592 -0, 148 -0.050 0.164 -0.974*° -0.870
Znd leaf length
oW -0, 999 -0, 9949** -0.927* ~(). 750 -0.542 -0). 840 0.542 -0.95]1* -(.915*
end leaf width -
B 0.840 -0, 927 0.140 0.999*" 0.456 (0.999° 0.943* 0.238 -0.542
Z2nd leaf thickness
HoEM -0 .997°*° -1, 987** -0.933* (). 693 -0.355 -0.596 0.428 -(. 952* ~(}. 840
2nd leaf area
B=IM -0, 949* (0,443 -0.977** -0.649 0.140 .266 -(.999°° -0.89%" -0.927°
Jrd leaf length
BTN -0.958° ~-(}. 280 -(), 999** -0, 509" -0.050 -(}.754 -0.,049¢% -(),999** -0.456
Jrd leaf width |
IR 0.999** ~-(}.788 {}.229 {(.050 0.065 (.99 0.999** -(}.28() -(}.840
3rd leaf thickness
B =2 0.941° -0.054 -0.996**  -0.94]1" -0.069 0.341 -0.994**  -0.899* -0,820
3rd leaf area
1993 TR .045 -(). 277 0.146 -0.975° — (.401 (.357 — 0.492
Shoot length .
B — R -0.093 0.935 0.635 -0.176 o 0.927° 0.999** - {}.830
Internode diameter 1st
B _Eines 0.971** 0.694 0.688 (). 585 e 0.927 (.958° — 0,804
Internode diameter 2nd - |
H—EmA .610 0.074 (), 502* 0.929* — 0.752 0.739 s 0.485
Internode length Ist
B_HKx 0.41% 0.469 -0,078 0.524 — 0.161 0.333 — 0.373
Internode length 2nd
-y, 0.008 (.445 -0.572 -(.687 — 0.501 0.]106 — 0.69]
2nd leaf length
RN 0.4]1 ().768 0.821 -0.941° —_ 0.698 (.456 — 0.925*
2nd ieaf width
. - L A 0.639 0,234 0,352 0,770 - 0.192 0.427 — 0.939*
2nd leaf thickness |
3B IWEN 0.166 (. 646 ~0.716 0.817 — (0.647 0.616 — 0.858
2md leaf area ,
BN 0.016 0.750 0.728 0.759 — 0.083 0.695 — 0.688
3rd feaf length
WM=IW 0.431 0.930° -D.229 0.85D — 0.736 0.900** — 0.87)
Jdrd leaf width
BN 0.823 0.220 -0, 321 0.74] - 0.855 0.282 — 0.958*
drd leaf thickness
F=WEMN 0.854 ().389 0.798 — 0.151 0.647 — 0.830

Jrd leaf area

0.104

* and *":P<0.05 and P<0.01

, respectively. n=3
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Table 9. Correlation coefficients for among altitude climatic factor and shoot
agronomic characteristics of tea tree on the TTES No.12 and Chin-Shin

Oolong.
AL A SR
iR BB Temperature | Relatwe humzd:ty
Agronomic - —
Variety characteristics TR X AR FRIR Eiﬁt B
Spring Summer Autumn Spring Summer Autumn
a2t FRE - 0.381 0.589 0.505 0.164 -0.331 0.069
TTES No.12 Shoot ]ength | |
| FH—EHIEK 0.452 0.733* 0.224 0.353 -0.189 0.598
Internode diameter Ist |
PB_EHR 0.395 0.524 0.0677 0.131 0.378 0.348
Internode diameter 2nd
H—HiRE 0.349 0.375 0.754* 0.349 0.384 0.044
Internode length Ist
H_HikME 0.302 0.332 0.867** -0.008 0.582 -0,040
Internode length 2nd |
BTEE -(.496 ~-0.035 ~0.337 (0.946** -0.106 0.5H8
2nd leaf thickness
B TR 0.509 0.293 0.899** 0.175 0,188 -0.376
2nd leaf area
BEUEHE -0.351 -0. 160 0.162 0.961** -0.256 (.528
3rd leaf thickness
o =TT 0.389 0.425 0.820*  0.372 0.400 0.101
Jrd leaf area
FLOERE HEE -0.049 0.145 0.016 0.287 0.093  -0.297
Chin-Shin  Shoot Jength
UJolong F—HiER -0.094  -0.456 -0.163 0.428 0.754* 0.185
Internode diameter lIst
B _Hi -0.214 0.200 -0.244 0.090 0.038 0.182
Internode diameter 2nd
F—HiEE : 0.142 0.596 0.130 0,304 ~0.611 ~0.400
Internode length 1st |
B iR 0.089 0,556 -0.056 0.1200  ~-0.558 0,236
Internode length 2nd
BE ~0.362 -3.857** -0.417 0.756" 0.578 0.428
2nd leaf thickness
B RETH -0.020 -0.245 -0.259  0.571 0.446 0.150
2nd leaf area
k- -0.672  -0.867** -0.347 0.994**  0.657 0.423
3rd leaf thickness | |
= T 0.051 0.3006 -(.447 0.336 0.128 0.226

3rd leaf area

* and **:P<0.05 and P<0.01 , respectively. n=6

ARFRGEHNFEEBRR T ER
WBAEEHTFREERENEEERRT H®ESEERNN » ASEBERGGEE » FUBE
N RS - HRFS-f8 - HERE - 1+8 - -WE - BhHhRL#kaE » FEHE
EIEHHR - EHFPEREFRCEERE (Carr & » 1987 ~ SquireZ » 1993 ~ Tanton,
1982) » EERFHLUBEEEEBRE K o UARXFER BB EHEE KN B RBEER 36 58 R
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ERRRFREERS 14 3 (1995)

%> FORHEREEET] ER140—200 » RMER7.5— 15 SRR B EFE R » HBRIE

B EREIERTR100— 15000 R (PR » 1991 ~ B » 1992) o {LiBHI AR MH I E R ERLIE

BEREREH  SERESHEAREECTE > MNFABALERBMABRSEF o LIT

G IR IR R RAFH R EERN T2 o

RN FEFREENTFCER

SERE I B PRI T AR S B B B I R R o EE) —TRIRLL - %EERIIE?EEE’J

WIRSTE » ERIE - FRERTCRRNKEGMUEHESR - BRTE » B8
B2 e o A\ FTAERERERT B AR ERE ST 12
B HAE522 g BN ERFEAEREZ1344 g5 1867 gor BIMHE60.8% 5K 71.8
% HOLORHELEHEHRIESB(ER 10) c HRIIBLEAEHAT—FERKI2WER > X
K& BLRBECERTERNTEERERESHEN RERRFCEFERFEFEH
ME » HRERERRE > BFEREFEBELERIEZSHY » LUH % KR (#
10) e EN+—ERAES RO EHFEYEBRNESHN » SFI2MEEBFE - KER
BLRBEIER - EREHKRHEBERHEN (R 11) c BEEN+ERABFE 12N
RAMEN  HiZEEHEIEAN » EX2EE - LERBE BN ESEFERSHFRE
i o HEBEENT—RINTERERRER  MEESTBHCHESEE B HEER
B2 AR BEREE Y AT EERPEERZEERETF o Obaga %
(1989) 8 Hi AR E N EIrY SO » 5 SR RE B SUE » MR ER SRRy i »
24 22k e {180 O PR O A 0 S DR YR T B T PG, » L T 0 55 L R M S R o

& 10. NHBHRBEERIZUEABFTLOREFRER - O FERFFEREIER

~Table 10. Difference of shoot yields,100 shoot weight and shoot density on the
TTES No.12 and Chin-Shin Olong at dlfferent altitude dlstrlcts

HXRER ET%?!E EﬁﬁFﬁiﬁf

Shoot yield 100 shoot weight Shoot density
T e -, K& - KRR LM K& AW s A& pou ¥
Yariety Crop Meinong Yungan Taioali Meinong Yungan Taiwali Meinong Yungan Taimali

Season -
I ) B II I 11 I II I II I 11 I II I II ] II

e g/ti==--~ S ---- bud no./900cm® ----
=R 288 - P 1344 622 1867 967 522 633 149 67 160 1103 85 102 81 83 105 85 56 56
TTES No.12 Spring
{[?Eg—- | 1189 922 1089 88D 444 95 179 128 138 102 143 127 60 65 71 78 28 68
st Summer |
éld;ﬁg 422 844 J78 900 H44 1100 134 110 131 144 112 i34 28 69 20 5 44 74
nd Summer -
?k%ﬁ;— 733 H67 744 711 478 489 146 90 101 106 9% 90 45 BT 66 60 45 49
S{ Autumn -
BGR— 611 — 767 — 667 411 8B — 84 — 84 92 65 ~ B2 - 72 40
2nd Autumn -
2 &3 422 578 789 58D 377 — 76 79 104 99 % — 50 06 69 54 8 —
Winter
LA BX 1656 711 1300 678 767 556 160 88 130 97 129 111 93 73 90 63 53 45
Chin-shin Spring
Oolong WHh— 767 900 5393 — — 667 145 104 104 -~ = 119 48 78 46 -~ — B
1st Summer |
Wi _ 778 711 578 422 278 500 132 90 136 88 106 89 53 72 38 43 24 50
2nd Susmer
R 656 — 589 — 389 - 5% — 92 — T — 66 — 57 — 49 -
1st Autumn .
PR — 633 511 744 367 411 544 84 76 g2 b8 82 96 68 6] 13 o8 45 5l
2nd Autumn
- AR 677 378 500 333 — — T2 59 74 6f — — B8 59 61 i3 — —
Winter - -

I:1992 II:1993
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Table 11. Correlation coefficients for altitude height and shoot yield factors

of tea tree on the TTES No.12 and Chin-Shin Oolong.

61

a2

R

Sk ERET TTES No.12 Chia-Shin Oolong
Year Yield factors ' . '
BN R W Pk— B Bk WA ®oR— kR
Spring lst Summer 2nd Summer 1st Autumn 2nd Autumn  Spring  2nd Summer ]st Autumn  2nd Autumn
1992 Sﬁﬁﬁl g -0.900* -(.997** {.966*" 0.995** -0. 105 -{J.630 -(. 932" -{(1.975** ~(}. 933"
hoot yie o
[=E:2: -0.983** -0.434 -{,999** -0.621 -0,950* -(1. 559 -(),987** -(0.990** -).628
100 shoot wt. - |
CIE 30 -{).846 -0.956* 0,989** -0, 456 -0.052 -(.999** -0.881* -{), 874 -0.976**
Shoot density
1993 FREK 0.429 0.800 0.990° 0.752 — 0.988" 0.317 ~— 0.608
Shoot yield
BHH¥E 0.524 0.413 0.299 0.444 — 0.935* 0.176 — 0.850
100 shoot wt.
CEp -2 0.994** -0.249 0.679 0.958 — 0.952 0,333 ~— 0.970*
shoot denstty
*and **:P<0.05 and P<0.01 , respectively. n=3

CBRMRREFHFRERR T ¥

BHRMERE - BRAZRKRGEF L RERRT » BTSSR E -~ HERERE

BENFZHBRA - BEN T > BRNEEERERERNFGEIEMHRN c SR I2V/IBRFEEH
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Table 12. Correlation coefficients for among altitude climatic factor and

shoot YIEld factor of tea tree on the TTES No.12 and Chln Shin Oolong

3 R ﬁﬁﬁﬁ
i T 7 B K+ Temperature Relative humidity
Yield : .
Variety factors =S - XA = P B3R Bk
Spring  Summer  Autumn Spring  Summer - Autunmn
a2z @ HFHEER (}.521 0.758* 0.553 0.206 -0.828* -0.262
TTES No.12 Shoot yield
BHE 0.298 0.103 0.913** 0.367 -0.096 -0.170
100 shoot wt.
W5 B & 0.772* 0.597 -0.319 -0.219  -0.723* -0.159
Shoot density
HLEE HFRERK 0.425 0.973** -0.095 0.204 -0.770 -0.007
Chin-Shin Shoot yield
Qolong BHHHE -0.128 0.335 -0.603 0.653 0.045 0.481
100 shoot wt. |
Hi 5 & & 0.763* 0.765* 0.424 -0.177  -0.816* -0.469

*

Shoot density

and **:P<0.05 and P<0.01

, respectively, n=6
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Effect of Climatic Factors on Shoot

Growth of Tea Tree in Eastern Taiwan

Hun-Yuan Cheng!

Summary

The experiments were conducted to study the climatic effects on the shoot growth of tea tree

(Camellia sinensis (L.) Kuntze) among altitude in the three tea districts, Meinong (285 m), Yungan

(325 m) and Taimali (1000 m), in Taitung. The results were summarized as follow:

1.

Temperature, relative humidity and wind speed were significantly different at different alti-
tude tea districts, Difference of the two altitude of annual average, maximum and minimum
temperature were 2.8, 2.1-2.8 and 1.2-2.5 'C. Annual minimum relative humidity of the middle
and lower altitude were above of 70% and 50%. Wind speed were 1.2 and 1.7-2.0 m/s.

. The tea shoot plucking times of Taimali district of the middle altitude was onely 4-5 times, its

annual growth period was shorter, 260 days. Meinong and Yungan districts of the lower alti-

tude was 6-7 times, was longer, 310-340 days.

. The shoot length was shorter as altitude increase from 285 to 1000m. On the contrary, leaf

thickness was increase. But the leaf area wasn’t consistent response among altitude tea districts.
Most of shoot agronomic characteristics were significantly or highly significantly different at

different altitude tea districts.

. The shoot density, 100 shoot weight and yield were significantly different at the different alti-

tude. The shoot density and 100 shoot weight of the middle altitude was thinness and lower

than that of the lower altitude. The tea shoot yield and shoot density were negatively correlated
with altitude height among tea districts. Two varieties had same result.

. The relative humidity were highly positively correlated with leaf thickness among altitude tea

districts. The shoot density was positively correlated with air temperature and negatively
correlated with rélative humidity among altitude tea districts. The shoot density was an import-
ant factor for tea shoot yield at middle altitude tea districts.

Key words: Tea tree, Eastern tea districts, Climatic factor

L _ L. e . , . ! ST T T rre— S T TR

1.Assistant Agronomist, Taitung Substation, Taiwan Tea Experiment Station
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Table 1. Comparison on the annual fresh tea yield and plucking round on
different Regions of tea garden.

lillialie il . e -l wiidrakir

SR/ RIGZBL Annual fresh tea yieldplucking round

RRVEL (kg ha,/yr.) / (rounds of plucking)
Rt B W — e e _ - — N
#HRFE  Chin-shin Oolong Hx125% TTES No.12
Region Altitude 1991-1992 1992-1993 Average 1991-1992 -1992-1993 Average
P R - |
B 190- 450 —  7938/3.0(5)** T9AB.0(5)" - - -
% 435- 335 — 3070/3.0(2)  3070/3.0(2) - 8320/4.0(1) 8320/4.0(1)
% 240- 970 — 13440/3.0(1)** 13440/3.0(1) - 14484/4 .0(4)**  14484/4.0(4)*"
Prii  220- 410 7965/4.7(3)* — 7965/4.7(3)¢ 8670/4.0(2)*" — 8670/4.0(2)**
BEA 380- 750 — 3081/3.6(5)  3081/3.6(5) - = ~
{BE 600-1450 5960/4.3(4) ~ 5960/4.3(4)  8070/5.0(2) — - B070/5.0(2)
{Z%  910-1540 4868/4.0(4) — 4868/4.0(4)  5H25/4.5(2) - 7925/4.5(2)
EHRR
RN 330- 360 10872/4.0(3)** - 10872/4.0(‘3)” 20300/5.0(1)** — 20300/5.0(1)**
gt 550- 630  6598/4.0(1) — 6598/4.0(1) 11266/5.0(1)** - 11266/5.0(1)**
B | |
#P%  780-1400 8300/5.0(1) - 8300/5.0(1)  8478/5.0(2) — 8478/5.0(2)

ML 750-1380 11297/5.0(3) 5658/5.0(4)  8074/5.0(7)  9240/4.0(1)  7355/5.0(1)  8298/4.5(2)
Priff  1300-1350  4712/4.0(1)  7080/4.0(1)  5896/4.0(2) - - -
FIE(L 970-1320 5648/4.3(3)  7850/4.0(1)  6199/4.3(4)  7390/5.0(1) ~ 7390/5.0(1)

( YNEFIZEREE number of location investigated

* D HRER partially plucking with machine

* 2ETRER all plucking with machine
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B ET/) » ERAEHEENERAE » EREREERS » fFEXEOQ%Y » KRFEEMN
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EEhAEHEURRL » HERAEN S &EEEHRFWIRE00AREI000 AR A E » HIgH
1000A R DL IR B T 2 RIR R8> D REEHTINEREE100ARZEE o
@E R B SR E A E R ES A (Mvakha, 1985; Obaga, 1988: Tanton, 1982);
HBE(1993) AEEFRRKEREEN2, 00X EHEIR TSR BHE R HRAE
RIEGE A ZF L BRE » FRIBRBBE =K, BHEERARE » KICERP M EREE
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F1g 1. Relationships between altitude and fresh tea yields
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MEEE4.00 BEFR L8 - BB - MEETHEIMELE - 2ERE - HEBETYE
BR4.19% DIRERSETHE 5 00 E » EHRRTEEE 3.56%0 » BHREYS
B2 08%ES ; MPERATLLE - RE LA BE S RERI. SOVEERS ~ o~ &8 ~ /Tl
BARMARE > SBEES %EE6E% CF  BRETELUFE ; HEMEE L BER
HER7ES.685~9.00%2 M » S BEEEE > MEFELHERE SR 48%~2.48%:2 4 »
E%ﬁmzamﬁ EBFEESN HEAKEERERMGE .
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Table 2. Average soi1l properties of tea plantations investigated

R &

it sy ———

L "

Available Exchangeahle cation - Extractable metal
OB pH* e e
Regions OM P K Ca Mg Cu Mn Zn Fe
& No. of '
locations % Eam— ppm —

R (35) 3.95 3.56 289 257 511 06.0 3.16 28.65 5.165 257.6
M 5 3,79 2.24 625 385 380 122.2 4.68 13.37 5.48 216.8
f 3 4.8 1.48 102 233 900 08.1 2.39 73.25 5.02 275.1
%E 5 3.88 2.27 501 217 372 23.4 3.06 23.66 4.44 262.4
fril 5 3.37 1.79 161 102 171 32.6 1.77 5.22 1.09 301.5
B4A& 5 3.58 2.48 257 139 137 09.9  2.37 14.10 1.86 437.8
% 6 3.95 5.68 260 435 824 70.8 4.24 34.35 10.74 225.3
Z%® 6 423 9.00 120 286 794 20.3 3.64 36.62 7.40  B84.3

HEMR (6) 3.22 2.98 553 371 226 69.7 3.56 11.93 1.94 358.6
MA 4 3.18 1.85 501 406 290 18,0 3.13 7.23 1.39 442.3
Byl 2 3.25 4,10 605 335 162 121.4 3.98 16.63 2.48 274 9

wEBEWMCI9) 4,10 5.89 309 399 691 74.3 1.91 33.22 5.38 196 ]
#H 3 4.32 9.00 401 539 342 46.5 1.61 40.69 8.45 198.6
I 9 3.75 3.68 118 338 252 105.4 1.43 20.39 2.13 199.7
Prig 2  4.04 4.80 318 349 621 72,1 2.82 46.99 5.26 174.5

4.30 6.09 398 371 1,547 73.1 1.79 24.81 5.66 211.6

per B 1145

* so0il:B,0=1"1

2 13

1A Bray-1 ¥R 2 BRSBTS &R 336ppm » LLEHAREZ & &553ppn
(501~605ppm)iKE *» HERT IS E309ppn(118~401ppm) R Z » LR R R+ & B 289
ppm(102~625ppm) S ; LIAE BB S BER200ppnEE HE ~ 11l ~ SR EELUNE
EIE300ppnE T RIR ~ A ~ MA ~ TR ABRBHE » EFE - REREHE B R HEES

 RIEE R o
2 I BESRZRIS S B 318ppn Lzlﬁﬁ%zliﬁ’é‘ﬁwgppm( 338~539ppm)$§% ’
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TP EIT1ppn(335~406ppn) 2R » T LART R FRF 32 S E257ppm(102~435ppm B |

HpErin e BB 200ppn A TR B S RE » BH400ppnE HEE - HARBKFE o

—

FFEFRAE R AEHSEIERER260ppn(102~406ppn) » BERFXBITGSEEK
52 373ppm(286~539ppm) Mﬁm‘iﬁlﬁql%ﬁﬁﬂ:ﬁﬁﬂiﬂﬁﬁﬁ&ﬁﬁ%ﬁﬁﬁ #HYIMR -
{ESFFEINERRT o -

2B TR EEIET S B R522ppn » I ERRAS & H691ppn(252~1,547ppm) 827
MR35 E 51 1ppm(137~900ppm)RZ » TTLARAMKIRZ 22 = E226ppm( 162~290ppm) A
WA RN SE S B K 400ppn B BT ~ A ~ B ~ &AM ~ LU ~ BB ~ MARHIIRE »
Riatksh 2 B R800ppn B R R ~ B% ~ WA URE o

E TR S BZIGRT3. 1ppn » UEBMPBI S E74. 3ppn(46.5~105. 4ppn ) K
o BRI EE56. 0ppm(23.4~122. 2ppm) R » T LABMERZ 55 69, Tppm(18.0~
121.4ppm) WK o

FB|ERHO.IN I EREHESR2BPITR2.84ppn » LEMRRRPZ SR . 56ppn
(3.13~3.98ppm) B, EHRMRTIESE 3.16ppm(1.77~4.68ppm) KZ » BERITER
1.91ppm(1.43~2.82ppm) B o

A8 01N oIz B S BT H9R27. 49ppn » mewﬁﬁma 22ppm
(20.39~46.99ppn ) B RE IR RE 251 & B 28 . 65ppm(5. 22~T73.25 ppm) R » BB S
11.93ppn(7.23~16.63ppm ) 8BS o FEW Y B B - AT S B 2 S AERIN 4R ﬁTﬂilﬁﬂﬁmﬁ .
THAECREEM > TERYEFAERBEENFRRR C— (> 1990) o

BB IN IO AR R2ETEE 4.72 ppno B - HREESS
BiEE5.00 ppmlE > TABAERZE S S B 1. 9dppni(E o

THBR0.IN HClahiH 2 BB k= B AR MR 2 & 358, 6ppm(274.9 ~442.3ppm)
B E%%q:fjﬁﬂl% 1ppm(174.5~211.6ppm)¥(E o 138K & B 53 L 38 p{E 2 FH PR 1=
21 » ﬁTﬂilﬁﬁZﬁﬁﬁﬁﬁ%%pHZi@ﬁﬁﬁﬁﬁ (¥ 1990) o '
= AE BB SR &

TQE%EEE%@JTﬁ?ﬁﬁﬁ#?%ﬁ%%ﬁ%%%ﬂﬁ%%ﬁ B EHERE R IR
PR AR SR A ER SR MAEBANER '

% 3 REORRAENEHN ZERFERZH S B EEREEREERETHEA TR
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R BBREEHLBREEE (THE 17E8H) » IREEARAEEZRALHAHRNESR
FREAR - FHEBEPRCFHRRE Y » RIEABREREPEERCEZR FAEE »
REREEAEARRT % o BIEAH REAE UG FABEF100- 2002 7/ AESE » #1I8
P B AE AT DU EALHF 100~ 30048/ AER £ » W L9 - B ERMWE S MRS

- BBLUREEHE R » RUHEAS0A T/ DNMHZHRE » H2BIERHSRU=ZERS

B5520—-5— 102 IR SIEHE A , RUDERT F BB 2000 7 /A » E/bsFAERI00AT /AE
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Table 3. Comparison on the yield of fresh tea leaves with fertilizers

application

Application No. of locations

Average yield Index of yield

of fertilizers investigated (kg/ha/yr.) (%)
Nitrogen fertilizer (N kg/ha) '
<300 | 12 6,330b * 100.0
300-500 19 '5,806b 917
500-700 8 7,364b ©116.3
- >700 21 10,505a 166.0
Phosphorus fertilizer (P,0; kg/ha) |
<100 13 6,892h 100.0
100-200 29 6,666Db 06.7
200-300 11 10,658a 154 .6
>300 7 9 37%a 136.1
Potassium fertilizer (K,0 kg/ha)
<100 6 5,983b 100.0
100-200 22 6,202b 103.7
200-300 18 7,738b 129.7
> 300 14 183.6

10,986a

L il e e ]

* different alphabet indicates significantly different at 5% level.

AR

TEFAERESL1991ETK ~ 1992452 ~ FKEE1993E BB — O SHREMTH KIS
K5 s ARERANER ARE S5 BRFELASETHYRERI.68%  MRFEASETHK
E54.01% o RIS LU BN RER S R BRI 1485 » BHERMI.7TT%KZ, BHER3. 13
¥ BB Bk DR ~ A ~ AT > A~ &I BREMBSEREBRFRERER4.00%
MTF» HERRENES o KESEALIFBMA. 18985 » B - BRAKSEAIS3.9]
B3 Q4RI ; ERSRRIRKRERERL 00X TEEES ~ il > A ~ BREMBHE » &
HEAKEER SR 07 BFFARE HR/EE o )

B -HERBERSETIIR0.38%5.0.35% » HHEIEE R0 . 26% o WS BERZ
¥7 1.85% » BKRA391.98% R POHPEMEML.5% » (HRFRE ISR E RS RS
1.40%K:1.47% » HERRENES o BESEEBEAFIER (1967 1966) TTH0.38% -
ARERRBERE » URBEESGESRER0.21%50.32% » ZEEERTHREPEERE -
HEAMRESSERE0.07% ; REABLIERBESSE. 0% » BH - ERFIYE
PARYEME  SRRLUE S B A L B8 CERITRSRE S EN1B0.22%~
0.36% » DU EFTRA M EGLNE o RS BEXRTTH0.31% » KEBFEH0.25%
EAMEH0.20% DL - BMERSUBKIRSR0.35% BH, BEMAR0.31% X Bl

il

A%
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WR0.27% (S ERSRRT DU & K b S L u B GGl 2 I 0, 40% WS » BRI S IR0.20% B
KAEDIBMA - BERRSR0.26% B » BEMSE0.24% 8K ; HRMLIATILER0.30%
B LHESE0.21% BYE o WIS EBRTRIGE6.59ppn (2.77~8.33ppn) * KHRFEP
¥IR7.40ppn (1.30~9.54ppm) » Heh CAVTIR R EE 3600 & B9 . S4ppnii® » LA E R &
1,30ppnigt{l o i & RBERXFETEEMR640ppn + DIHFRSRES1 2ppnii & » 171LIZRE387ppm
BE © BRFET YR 845ppn » DAMTIRTER 1, 248ppulik T » EEARES28ppni (s | Fik = M5
EHHEREEW  MELHAERGEEREMMAR(E > 1993) - BEFEFREFTER
25.7ppm * PAMBEIREI2 . 4ppnlE , FRAIFRER 19, 2ppniBt (K | RARFBIEFE S BT IIR25.6ppm »
AR ROR @ & B39 . TpputE » MARE S K15, Sppni(E - RS EERFTHIRT6. dppm
DBEARESE257. 6ppnitE » FEREERIZ. SppnikiE ; KRFFHFR 44, 0ppn » LAFTH
HIFRE SRS . Jppnit i » CERESEI4 . Ippn BRE o
RE-EBRESEILECHRFARRPR 6 LBREBN/CLERRREE - L8 > ALK
TBHEHKREFDE - MHRENPEEILME2.5~3. 028 » HBRREHERBIRK o P/ALLE
HlE » BKIEBRITIL ~ AR S ERES » BN R E EB0.175~0. 2252 [ o
F AR S T s
MEHMARSAETNSREFNRENOERETRELREE » FIAENRBER
‘Kruskal-Wallis" E#HREEMTED » BER/XRNER 7T SRFLEMEEEFEER -
M@%ﬁﬁ%7ﬁﬁ%’ﬁﬁﬁ%ﬁlﬁ’I%%5ﬁ%ﬁﬂﬁ ﬁlﬁﬁ%l%%mﬁ%
Ry E T HE KW -

® 4. FEGHEMERES RS (1992 - 19035 ST (H)

Table 4. Element contents of spring crop tea leaves from dlfferent reglons
(Average of 1992 & 1993) '

Ay R N P K Ca Mg  Cu Mo ZIn Fe
| Regio’ns —_—m % ppn —
@&ﬁ 4.14 0.41 2,00 0.19 0.27 ©.94 630 26.1 79.8
B 3.64 0,39 2.00 0.22 0.20 7.28 174 20.4 45.5
S S 4.60 0.44 2.24 0.14 0.22 8.33 812 26.5 57.4
% [ 3.18 0.36 2.02 0.18 0.24 6.71 801 23.5 65.8
1L 3.87 0.41 2,05 0.27 0.37 6.88 387 30.0 41.6
B & 4.09 0.36 2,01 0.07 0.40 2.77 407 24.0 257.6
g ¥ 4. .77 0.49 1.86 0.17 0.26 8.50 574 32.4  55.0
8 4.83 0,44 1.81 0.27 0.23 8.11 655 25.6 35.4
R W% 3.1y 0.37 1.74 0.27 0.35 6.88 661 21.5 39.2
I (3% 3. 26 0.33 1.7 0.26 0.33 6.88 673 19.2 42..2
e 3.00 0.40 1.9t 0.28 0.36 6.88 650 23.6 36,2
"R 3.77 0.36 1.81 0.18 0.31 5.95 630 29.5 110.2
* 5 J.44 0.35 1.75 0.22 0.36 6.21 765  29.5 33.9
¥ L 4.26 0.40 1.94 0.17 0.25 6.68 694 28.2 137.4
T IR 3.32 0.40 1.97 0,17 0.23 5.88 514 29.7 -128.2
ML 4.04 0.30 1.58 -D 15 0.40 3 5 141.5

04 545 30,
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Table 5. Llement contents of autumn crop tea leaves from different

b
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regions (Average of 1992 & 1993)

73

Mn

P Ca Mg Cu Zn Fe
% - ppm — -
36 1.71  0.39 0.206 8.10 827 26.6  42.7
40 1.76 0.42 0.26 7.54 821 22.7 51.9
.29 1.40 0.40 0.24 7.81 838  39.7 36.9
39 1.90 0.40  0.21 8.19 1,068 28.1 45.5
31 1.97 0.39 0.30 6.61 609 17.6  41.7
39 1.53  0.44  0.23 9.10 028  26.9  43.6
.38 1.79  0.31 0.24 8.55 920  26.7 44.2
40 1.65 0.34 0.24 §.89 1,005 24.3 34.9
33 2.45 0.25  0.26 7.02 657 20.5 41.9
30 2.15 0.27  0.27 6.39 597 15.8 38.6
39 2.74  0.22  0.20 7.64 717  25.0 45.1
37 1.77 0.32  0.24 7.09 1,051 29.8 47.3
B7 1,79 0.25  0.22 §.10 962 26.3  45.3
40 1.89 0.27 0.24 1.30 1,071 31.8 43.7
32 1.47 0.36 0.25 9.54 1,248 27.1 40.7
1.91  0.39 0.24 8.41 924 1 59.3

] B8 1] 37 34,

# 6. WEEREN - P (ERBULEZ W

Table 6. Comparison on the nutrient ratios of tea leaves from different

regions
o R HBHRZFE Spring crop BFEZFE  Autumn crop
Regions N/K P/K N/K P/K
e 1.82 0.20 2.40 - 0.23
T 2.00 0.20 3.01 0.21
% ] 1.57 0.18 2.31 0.21
agiy 1.89 0.20 1.79 0.16
B & - 2.03 0.18 1.94 0.23
8 & 2.956 0.26 2.217 0.21
(I 2.67 0.24 2.42 0.24
A 2.08 0.21 1.72 0.14
L 1.57 0.21 1,53 0.13
& B 1.97 0.20 - 2.12 0.21
i 1L 1 2.20 0.21 2.35 0.21
T i 1.69 0.21 2.67 0.22
fef B 11 - 2.56 0.19 2.36 0.19

¥ H{E : Range of proper ratio N/K 2.50~3.00, P/K 0.175~0.225¢ (6)
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7. MEBSAERRUERMLERFRIIE

Table 7. Comparison on the Pouchung tea qualities and grades from different

regions and crops

el P P ey . S ———i R F Y

5 £ X ¥ K X & %

e B O H(n) Spring crop  Summer crop Autumn crop Winter Crop
Regions Altitude 9 B =l AM O SH AW SR HSW ER

*

¥ &

¥ %

Score  Grade Score Grade Score Grade Score Grade

R 1% 190~ 450 68.9a *** 13 60.0b 66.2ab 3 68.4a 10
3R 435~ 995 68.8bc 12 66.6¢ 72.9ab 31 74.2a 41

1
4
2R 240~ 470 67.7b 8§  67.4b 6  69.lab 15 71.5a 25
ik 220~ 410  67.6ab (| 60.4b 2  68.3a 9 T71.7a 27
A 380~ 750 70.7b 23 71.7b 27  73.8ab 37 75.2a 45
fB#  620~1,450 72.8a 30 69.2a 17 70.7a 23 73.0a 33
Z%  910~1,540 73.6a 35 66.9a 5 69.2a 17 73.0a 33
%A 330~ 360 69.7a 19 70.1a 20 70.7a 23 69.2a 14
=R 550~ 630 74 . 2a 41 68.7a 11 71.1a 24 72.1a 29
B 780~1,400 76.9ab 48 69.6b 18  74.0ab 38 78.l1a 52
Ml 750~1,380 76.2ab 47  73,7b 36  74.4b 43 78.0a 5l
I  1,300~1,35( 75.8a 46 74.2a 41 73.3a 34 77.0a 50
TR 970~1,32( 74.7ab 44  72.0b 28  74.3ab 42 77.0a 50

T - T72.1a 68.5b 71.4ab 73.7a

mggﬁgﬁwm  RARRBEFEEFEMELUIEIR104 » AE1072 » KE204 » BBR304
’ 30 o

FIAENEBES: "Kruskal-Vallis" FHBELE o
* different alphabet indicates significantly different at 5% level.

AEIBHRREEFERELARLILERIER 8 BHAOLORUTERBULERE »
KK Z » BRIEE | @i 4100~600 REIRERE » BREXE » BREE ; 1600~
8002 RAFFLLEALRE 400~6002 R EMFAMEF ; i 800~1,000ARUEFKRE » &
KR » BRI ) WH 1,000~1, 2000 RAA KRB » B ~ BERZ » BEEE | Bk
1,200~1,400 2 R AR IREEE » BERZ » B~ EFREE S BN, 4002 RUEFFLLBHS
BLEE] 200~1, 400 R EAHENEFE o

Tﬂﬁm@mmﬁ%ﬁmﬁﬁ%(ﬁa)’$ﬁﬁmﬁﬁﬁ2@ﬁﬁﬁﬁ%ﬁﬁﬁ¥ﬁ
2R DR, 0000 REL EFREFESERE » 600~1,0008RKZ, MER600A R LT
R W o AR EWRER 1000ARM EEE R EASHEET » FELEERR
1000~ 1200ARTFAEE » EEERNARAREREURRENES » KEEKRERE
SRR R © BEE(1993) AT T RREWR TR AT REALERRFRBMERZAHMEL -
W EEEEERANE - KEERREZHRBERE » B RZRFERE > fCIEIR130048
REGZBSERE  BH210 AR XERELENERELHSR c APERERERELES
%ﬁmﬁﬁﬁﬁEEZ%wjﬁMﬂm%o
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# 8. FRWMREEANOERGE - MEREHL
Table 8, Comparison on the Pouchung tea qualltles and grades from different
- altitudes
%1 (n) I . S S S S SIS .~
SPring Summer Autumn Winter Average
Altitude crop Crop Crop Crop
s B 72.6¢ *  69.9¢ 74.0cd  75.6bc  73.0cd
>400 WEFAK 10.5 9.8 §.7 7.6 9.5
<3 i b 2 9 12 7.0
400 4 g 71.7c¢ 69.5¢ 71.0d 73.1c - 71.3d
! BAERHK 6.3 3.8 7.1 7.7 6.7
600 F " 4 - ] 3 6 . J.5
600 4 @ B 75.3bc 73.5bc 74 . 7hed  76.8bc 75.1bcd
{ W E R R 8. 1 3.7 4.7 4.5 5.6
800 % i 11 7 10 13 10.3
800 4 @ H 78.2ab 73.Thc 77 .5abc  77.8b 76.8abc
{ AR 8.4 7.8 4.8 2.9 7.0
1,000 % ® 19 8 16 18 15.3
1,000 4 B 80.7a 77.0ab ~ 80.7a 83.6a 80.5a
( BERY 4.0 7.6 1.4 3.7 5.6
1,200 % " 25 15 25 28 23.3
1,200 43 = 80.5a 78.6a 78.6ab 82.6a 80.1a
{ AR 6.1 5.3 5.1 0.2 9.7
1,400 F 8 23 21 21 26 22.8
2% 4 80.4a 77.7a 77.0abc 82.9a 79.5ab
>1,400 % 2R 6.2 1.3 7.8 7.4 6.4
F i 22 17 15 27 20,3
* dlfferent alphabet 1nd1cates 31gn1flcantly dlfferent at o% Ievel

o HHAENBEBESE "Kruskal-Vallis"SEHRBRELE °

- EHERAR
e H U IR o 50 BAL TR 4504,
 REEERE > LEATERREEER s MUREER  BEREERE L ;
o A B 450~12004,

ORI » TRFRER

NEBRER ARG ERE
HFERYBWIAMMRY » FEFERA

N ]

i3

A

-

ARRARFAEERYLUARREE LAARE » BRAREEERA - FEENT
URE R 125 AR50 REUFRE »

AN

s ER 1298 R YEIR800~ 1200/ A R B N T FE B FE v

EERIE KB

FFHRE R R E T R RIE B RFETE DR » e
T3 ZanfEEE @R 2008 RELEZ KRR
- EREEZBIRBEARK o

“AFEGRE S REGRESR  2ERBAE T EpH3.88 » IEMNRE T pE 3. 22 LEE &

R ARA SRR ETERRSETERS |
B o IR SRR DA
B FHEERNRBREE » BHRERE; -

RIS S e {

R S B

AR RRIGIEREMN » LU
[ RS - R A REMERY

- A

i~ uh > FF > e B > BB
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4 - WA R WEANMATA - R » FERIED .

= RO FE RS 7 2% T S TG B A2 S AR I e e AU 2 ch RV TR »
BUZLUR IR RS L T EER  REREARLEREE L EESR - P
S MR & RS & o

IR & AR » BRAERTHRIEE » 1Ll SRR~ B - PREERS
HEREURELIERL. 005 B #1 - R REREWEEY » 1452 R RIERIEA
, ESREREAATT 2B HERRNLE | AW 6 8 R RELNEH
b B 30 S B AT o

EAEKLEHSREATEREN » 8 ARREFHLERSE » FRVGHRZ 54 s
T WHR1000A R ERERELE TR WHRE00~ 10002 REXZ » WHE002R DL
TREREREFOEE » EERER1 2004 R LI EHR IS I MV HR T R
B2 M o

o

I

AR B T RO R AR PRI R ¥ ~ DR R B R TR MEA
B » BEBBM, o

235X

1. 5 -~ S8R, 1960, BEHTFE IR et EMATBUTRAARRELHEBRSRHED o

2. RER. 1986. "ZHHER ) FRUEFESRDHCTER . BERERTRE 5:145-
152 o '

J. BPHEH#. 1990. ¥EEBPPRREEATA MM, BERERTRE 9:141-148 0

4. BREH ~ R, 1987, REPBERMMEMHE. SRESMIMRE. E!ﬁ%ﬁé&iﬂﬁ%frﬁm
p.133-144 ¢

5. PRFEz. 1967. WY ERREAE(S) - FIRABR TR EAEFTERE NPK BERNE. ¢
EREEW H60:81-93

6. MF2E. 1966. WHYAMHEIEIE(4) @ MEERIITRHAERBERD . BB EEH
56:62-74 o '

7. UG ~ BRREH ~ M S BRAA. 1993, B EEEFHERMAEY - FEREEREE
FERGEANEEWE. EMREFRER 12:47-64 0

8. PRIEME. 1961, [WEEE K- EMMEE. BB RMBRRHRFRHRE 94:76-895

9. BHIEWE, 1960, HbPEigis—MMHiEE BRI RBEFRRAWREE 94:909-1055

10. BRIE®RE. 1959, KRB R ER —WMithi: BEIESMHMFRHRFREE 94:45-
1700 - - - -

11. BER. 1979. TRPEFM. B BT LR HBRED o

12. ¥pit-t. 1990, +H® . hEHARR p.216-237 .

13. BRE. 1993. #*ELBGESHTERMEERGNEZEE. EE%%W%#% 12:
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A Survey on the Natural Conditions and
Practical Productivities of Tea
Plantations in Middle Taiwan'

Wen-Lung Lai Hsin-Feng Ho?

Summary

A general survey on the tea production, its related altitude, soil property, and manipulative
management status of totally 60 tea plantations in Nantou, Yunlin and Chiaiyi counties around
middle Taiwan was conducted during July 1991 to June 1993. Results showed the fresh tea yields
from var, TTES No.12 gardens were always higher than that from var. Chin-shin Oolong at the
same location, and the yield gap decreased as the altitude increasing. Practical tea productions
“were highly affected by the management methods and could be roughly divided into 3 zones ac-
cording to the altitude of the plantations. In the lower zone, mechanized plucking has been widely
used in TTES No.12 tea gardens lower than 550 m and in Chin-shin QOolong tea gardens lower
than 450 m, both practices were closely connected to high fertilizer application rates and high
yield. In the middle zone, hand plucking was the main harvest method used in the tea gardens
above the altitude of 550 m, as yield gap between the 2 varieties gradually diminishing, the aver-
age yield were used in analysis and a positive relation between yield and altitude from 600 to
1200 m had been observed. An explanation for the relation is that the summer crop harvest rates
increased as the altitude increasing, that makes the annual plucking round changeable and
affects to the yield. On the higher zone at which tea gardens located higher than 1200 m, how-
ever, a negative relation of which tea yield decreasing as the alfitude increasing had been found
due to the unsatisfactory climatic condition. Result from soil investigation indicated average soil
pH was 3.88 in the area. Higher content of organic matter as well as exchangable potassium in tea
gardens with higher altitude, and higher content of the available phosphorus in lower altitude with
higher fertilization were found. As to the inorganic elements’ content of tea shoots, nitrogen con-
tent of spring crops appeared to be lower than that of autumn corps, in some locations data less
than 4.00% had been found in both spring and autumn corps, which might be induced by unbalanced
nutrient application. It was also noted that the calcium content of tea shoots generally less than
0.38%, a criterion being used to considered as insufficiency. A combine analysis of made-tea’s
quality using "Kruskal-Wallis" test had been applied. Result indicated that spring and winter
~crops always get better scores than summer crops, and average scores of the tea from gardens
higher than 1000 m significantly superior than that from 600-1000 meter’s, and then alternatively
superior than that from under 600 meter’s. But result also showed that tea qualities derived from
tea gardens in altitude above 1200 m did not get any additional improvement effect.

Key words: Tea tree, Altitude, soil properties, leaf inorganic elements.

1.This project was granted by the Council of Agriculture, Executive Yuan.
2.Assistant soil scientist and Director, Yuchih Substation of Taiwan Tea Experiment Station.
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B B

PR NG o TR B FE A s an T3 » HERDEMNMAMR R » FMABEMRE S
A F R T AT T > (WA B HupEFE A (Schiffmann, 1986) - sRIEMITIEFEF » FA
IR B - T R 38 BU BT 5 S DR AIAL SN AR R W sURE R » HEE ARG ~ RRZ
R TR (BT HARMEARNIE— 6010 » ATAABAFIABENIC— 60045 ) BB INRE RIS Rk AR #R 38
HZMRIERE S (BHE » 1990) » FARNMRIAREHRERR WS RBEFR/ZIITR(EH » 1991)
» AR IR MBS E A ERER CBEGR TEPOE » W REZBREFZT{THE

MEER DA
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R ECK » TTYFRREREE » BEIHEREWERCER » LB REZET70 CE?E s K
A B RS INRAGE AR ZBHE R » HE2WHEREERCEYEREEE) o
HERPODERIETERS IR  MEREZASSBRIEEYRAEY] » KitFH
O INMAEDE » DEFRKSSEBETEHT » —REBRDEFREERNREREZ60%
(H > 1987) » DABLiEYE » WRAR 2 EEBBAOHTE  REFECREROKEE » BHE
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1. ORI WS R AR R T BT LR ML

Table 1. Changes in leaf temperature by microwave heating and

rotary panner. (BA°C)

w _ B (5)
Treatment ' Time (min)

1 2 3 4 D
650 KL MR B 70.0 - 76.0 83.4 79.0 —
520 T % 3 5 4 70.1  71.0  77.0  80.3  84.5
390 I A% ¥ A & 65.2  69.7 O — 76.2
B & % ¥ 8 - _ .
B E280°C — — | — — 74 .4

§£-:il§5dﬁ%§ﬂkﬁ}€?ﬁiﬁi72 0%
 2HMBERHEATFER2000®T - Iﬁliﬁﬂ@%ﬁ@%ﬂﬂuﬁﬁﬁﬁ‘ﬁﬁ °
3. & i W BE LUKL A4 % W & B e o

R 2. MEMATEATIERBS LAERE

Table 2. The weight loss of tea leaf and qualities of made tea by
microwave heating.

wlinlbib i bl il

R B 1 B HE EA =
Treatment A ' Sensory quality
_ (9% ) . — . —
Weight loss 4 B K F OBE & &f
(%)  Appearance  Liquor color Aroma Taste Overall quality

YHE 30 16.0 | 17.0 48.0 81.0
650 FRs 15 10 16.0 . 16.0 45.5 7.5
650 FLHRHY 357 8% 20 15.5 | 16.5 47 .0 79.0
650 FL R HT 557 8 45 - 15.0 16.0 44 .5 - 75.5
520 FLER ST 557 35 15.0 16.0 43 .5 74.5

300 5L BRS¢ 547 gk 20 15.0 16.0 43.0 740

B A E H P B R WIS L BOR HLE
. “%UE?’E%ﬂiﬂ@ﬂﬁﬁﬁE%ﬁZQQ?q’§@%¢%?Eﬂi#%6525¥§%L1%Mﬁﬁﬁﬁﬁﬁbﬁé}ﬁtEﬁQSSﬂﬂ
410% 724 » DRI AR (H 2 1989) o & SHERAKDSEE2.9% ZHARE » LIFF
s Th 28 R BB SR I » BB B BREIR CH R EFAKSER > 6S0EMBBE B 6~75
# > 520FLTES~ 10439 » T390 TF165 6 » M90°CAAMHITH12~ 1678 » HAFRFEAIER
AR VREER > RIS BRE > K& BB ETHIRE - TRBREEEMA » HEHAE
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BRI VAR E  RLO0°CRB\RE SR 407G T e 2RE MR IE » T IEHBHRT70°C » 40
REBIAREIHEE C40% KSR HIERS4C » MRABBE IR FEE » R 18 H R EEE
MBEES (BRA4GR) - EREERME L » T 4AFT75 © 650 Mk R ET L5205 A
390K 3 T B o B FI T SR A 4 0 2 R RIS LR 24 A 28 REGH BT DB BE v SR M R RE MR I TR R
B > ARERE RS R B MR L o

7% 3. PEBKIBRRE T RIENRTTERIBL (%)

Table 3. Changes in moisture content of tea leaf by microwave heating (%).

B O OBmM ()
Treatment _ Time: (min)

2 4 6 8 10 12 16 2 24 28 40 60

BUIThAMIG50E,  58.9 47.6 41.3 21.7 9.5

50 — — — — — —
WO THEMRIHS206, $ — 55.0 — 406 — 219 73 — — — — —
FRr ThZRH H1 390 AL — 61,6 — 33.6 — 45.0 3.5 21.9 12.7 9.5 — —
MERZER (HE) — — — — 466 — — 28,8 — — 3.9 1.7
Bt : 1.t MHEIKS & K FR62.9%
2 Bt B ER R 20005 ©
3. MBEREEIC ©

® 4. NEBBPSHERBTRELEELHE

Table 4. Sensory evaluation of treated by microwave heating at various
output power.

RERFUE  MEhE  RERE ERRY

o ® & {
(5748) (%) Sensory  quality
No. of Microwave Exposure  Loss of _ —
Treatment power time(min) weight(%) A B K fh T BR & &’
Appearance  Liquor color Aroma taste Overali quality
o | | | 16,0 - 17.0 -~ 48.0 81.0
] 650K, 2 15 16.0 17.0 47.5 80.5
2 650K, 4 28 - 15.0 15.0 43.0 73.0
3 | 520K, - 2 13 15.5 16.5 45.0 77.0
4 - 520E, 4 25 15.0 - 16.0 44.0 75.0
5 390E, 2 10 15,5 16.5 43.5 75.5
6 390K, 4 22 15 5 16.5 42.0 74.0

ﬁ 1 ﬁtﬁﬁﬂ%iﬁﬁjﬁmmﬁﬂﬁ ﬁd@é‘lﬁ% 5% ©
2B EER2002 ©
3.3 L0 C MBI SEBAPT I L HEREAR » RADERCBDRHE R - EJ’JQO CRYBRZIR ©
4 'EﬁEEF%ZO% 7KE20% » THREO¥ ST 100% o

EANHSREMNAEGE MR N RERRZEE

& SFU/R » FRICREE RSN R N R 2RIB IR EF- » Wk RAYFRIER IR A B IR
FIAR » RFEKESTEBAE » IR EAREERA » BURBB IR KD REE L8 —IER
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#HIEF » Wang and Toledo (1987) EET/KESEHEMPMAMBRRGR » THEHRECHER -
R KAG BB AE100°CLUT » R B &K B2 3038 » DU i S e i L B8 2 8 (1%
2100°C » FRIEBBIER K BWEKE > TEIE LAEH®I00C » BRUIEEOL R »
DABAEL (90°C ) BEHRRIE (ERIREE) BHEHOMREIRCEN » HEBRWUR 53~55°C » M
MEKSE RS 0% R MERTCCLEE » R AR AR IR R T S AEREIS R

# 5. MEMMHTEASSBRFREEREFREREILE

et al,

HIEEE AT 3280~85C » W RIECBRTEN » BRGHLF » BERFREHR
EREREE EA » FIRZRRIERAKSD (BALLEE
(Schiffmann, 1986; Pour-EL,

1981)

;T
y |

K EBRIE

=) o TIAHARILEBZYRERFR
HR IR FUS EEAR R EH IR o

Table 5. Effect of microwave heating on temperature and weight loss of tea leaf

with different moisture.

FRORE 1 HRF 3
Microwave
exposure time

Minteuir

50.1%

53.9%

S E%
Weight

RIEC
Tempe-
rature loss

1 5l
2 5l
3 4}l
4 S
5 54

b el

®* B & kK & (%)

Moisture content of tea

43.3%

37.7%

WEC LEY
Tempe-
rature loss

Weight

L

16.9%

%ﬂﬁ%
Veight
rature loss

XEY TRC

Weight Tempe-

#ﬂac

Tempe-
rature 1loss

B . 1R TS50 ©
2R TR B2000 T ©

VYA [F) B B R 30 S AN [B] S i S BB M R

# 6. TRIEEREBEINMREETRE

Table 6. Changes in temperature of tea leaf with different

- 75.5
78.5
82.3
94.5
94.5

P S e

GO G0 B3 O D

L2 B DN
o -3 O o~

80.3
83.0
91.5
100.0
110.0

ﬁmc %ﬁ%
Tempe- VWeight
rature loss

83.0
88.7
103.7
114.5
124 .0

145.7

8.0
6.0
4.0
8.0
2.0 155.0

m.n-c:mon
QQD@C}

weight after microwave heating.

91.5 4.0
110.7 8.0
130.7 8.0

2.0
2.0

REEE (W)
Weight of tea (g)

i

m o K M

Exposure time (min)

(97)

1 4388 3 o Sﬁﬁ
100 2 78.0°C 98 .7°C 120.0°C
200 A .0°C 102.5°C - 119.0°C
300 o> 70.0°C 105.0°C 124.0°C
it ¢ LI DI 6505 ©
2.7 B El1l.1%e
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# 6 AR » NEBERZFREDBBEME > MBZOEREREQSERRIE » KT
DR e 5 S5 MO T B » ARIMBARERE . 540 iR » IR MU= KRBT L ] 7 Ao
ok K AR B i HH T 2R > RESORE(EIEIR » MTER TG RO IF IR A » W] BB D 2R » DIREZR,
HERASYBORENRETR ©

£ 7. TEEHTHEABE MR ERm R A
Table 7. Temperature of tea leaf treated by microwave heating
at various output power.

8 7z Th 2R B EREME (49)

Microwave power - Exposure time (min).

1 4> 4 3 46 5 4> 8
650 ( 100% ) 78.0C 98.7C 120.0°C
390K, (60%) 67.0°C 85 .6°C 102.0°C
130 ( 20%) 41.1°C 53.1°C 63.3°C

o LR AR EEI0A R o
2R EAEGEEI.1%0 |

AR HRR RS KEZER .

= 8 FIRZER » B2RE 5 B REENBEIRR » o0& — RXRERE LR

RS > FTDAZEIR A RERS » SAMRRE T HEAEZHMKEY S BRI MBINR

EH ELAERER | R 100# R CRERME » BEELT » REEWREL M

AR HR » THREERBREB(111C)KHE » MEEFRENZHIERAL » (R 1994) ©

[ TEBBB IR MR S R Y B2 RO M o > SR 2 W] B B M N #aE AN B B9 B R Y » TG 43
I P& DA B AL S FE Y i B R RE LA S P BE 3| ) o

® 8. MEMAPREIR I EARERRTEKSGREVE

Table 8. Effect of stirring treatment on temperature and moisture of tea leaf
in microwave heating period.

P (4> %8 ) . 1 2 3 4 o 6 7 8 9 10

Time (min) _

WA (°C) - 65 71 79 80 84 87 92 107 110 111
Temperature | |

e & (%) 9.9 86 7.2 6.0 5.2 4.4 40 3.0 3.0 3.0

Moisture content

3 : 143 ﬁﬂ#ﬁzgsoo&ﬁ :
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AT SRR LERSEZ S

% 9 BUR  FEERAELBRRERE 2 B » R A2 MR s
BRI AR SRR » 46 DSR4 8 T LA B S BT P BB i
> TR AIRERLL 390 (60%) MEFA520T (80%) AFL650F. (100%) °

# 9. FRGEREHEES G

Table 9. Quality of made tea prepared by various drying treatment.

BEAH OB E oA A X X & = & o®

NO. of Treatment Sensory quality Total Color difference
Treatment - .
| HEE K K FR o AL Aa Ab AE
Appea- Liquor Taste Aroma Overell |
rance color quality
A 00°C R 2= TRz M 14.0 13.8 17.5 17.0 62.3 -5.59 -1.63 17.81 1B.74
B 650 FLIEG 1R M 13.0 13.6 17.0 16.5 60.1 -6.91 -1.88 24.54 25.56
e S0RMN etk 13.0 13.8 17.0 16.7  60.5 -6.54 -1.68 20.97 22.03
D 00°C #AL20474 , 650
N 557 S8E bR 13.0 13.3 17.2 17.0 60.5 -7.07 -1.58 21.81 22.98
E 650 FLF I 257 i1k
00°C #4/BEHZ Mk 14.0 13.5 17.2 17.2 61.9 -6.55 -1.45 19.25 20.39
F 520 FL80 4 57 g1k
00°C YA SZ Mk 13.5 14.8 17.5 17.5 63.3 -5.42 -1.50 17.27 18.16
G 390 FLAEHHE MR8 77
BOOCEVEEZ MR 13.5 14.6 17.6 17.6 63.3 -5.50 -1.78 18.74 18.82
=S s
fo om 5 22 58

FEF MO B R R » R REBRANE » IHEEESEZBE LA SR USESH
BERER ITE M > REKIRP B B R 7 SO B 6 » SRR B NEE TR Z AR » B
BB FERIREPEBY » SR - (HAMEFEERRER » DARRIEKD SRR
RN A B M i oh 2 > BIAERE R BERRE » M AEXNEEERRCHE » 18
1) FE PSRN 8 4 & BVELUA U R JE B RS o S0 fT DABLIR I BGE B S BN (D B IR SR 18 > BT 3
R SERNERESFREAER B GREREEH | EENEEESERRLEEE
VR AU By B RN TR » BB R SR A > Y SRR » B NEE YR T e L
A TR Z TR B T0E » ERRERA » DUSERSINT %% o
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Effect of Microwave Panning and
Drying on the Quality of Pouchung Tea

Ruey-Tung Chiou?

Summary

Application of microwave heating to as an substituted energy source and evaluated the ef-
fects for panning, predrying and drying process in Pouchung tea manufacture was studied by using
a microwave oven ( White-Westing house, KM 938L ) The results was summarized as follows:

The temperature of panned leaf by microwave heat was raised rapidly, which may have 10°C
higher than the conventional process (hot air). Thus was benefitable effect for inactivated the
enzyme activity. Because the microwave heat in this studies used a closed microwave oven, so that
the Pouchung tea quality generally brought about some stewed defection.

Microwave heat was applied to the predrying process and removed some moisture content of
tea leaf which was suitable for ball rolling process of Pouchungl tea manufacture, the irradiating
time must require 6 ~7 minuts at 650W microwave power, and 8~ 10 minutes at 520W microwave
power, Predrying by conventional process ( hot air ) must required 12~ 16 minutes. After micro-
wave heat, the temperature of predried leaf may achieved above 80°C, while the temperature of
predried leaf only achieved to about 54°C, by the conventional process so as a further effects to
~ inactivate the enzyme activity.

Microwave heat was applied to drying process of Pouchung tea manufacture can brought a
good drjring rate. Since microwave heated, for the same period of time, the temperature elevated
depending on the initial moisture of tea leaf, the lower moisture content, the higher temperature
increased. Because of excessive temperature was an unfavorable effect to Pouchung tea qualities,
so that controlled by varying the microwave power output depending on the moisture loss of tea

leaf in whole drying period was considered.

Key word: Pouchung tea, microwave heating, quality

1.Assistant Agronomist, Yuchih Substation of TTES.
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VI o IRERITE RES TP A B PSR ~ BEREAL R R ARG QAN DAL E R
Z RS AMMA0~N0.31.5~3~6~9~12~15 ml AR 0~0.1~0.5~1~2~
3~4~5 ppm HUERMEFIBE » BLABEHETEET o

iSREAIER
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Table 1. Quality analysis on the tested water

KAk BEKAK B ok EEAFBERK EEAFEERK

S E ' ' (1:1) (l:2)
pHE 446 152 6.01 745 757
@ K mg/l | 3 210 48 - 115 146
N B OE s mhoscn 124 412 164 957 307
6 ~ppm 0.6 449 6.8  26.4 ~31.8
g ~ ppm ' 0.2 14.4 6.2 7.8 . 9.5

T - S el o

%'Kﬁ%ﬁﬁ%%%ﬁ%ﬁ%%ﬁ*ﬁﬁﬁﬁﬁﬁﬁ¢D%E?

ZARBAAMEBEERFEEBEESAGER -
' & 2B ISR E A EABERNRE KAB LT R » KREFSDIBESIE R B
FKMHEN RS AOTERSERNES » URBARRAREKOTERBIE - XG5
BHASE » REIR QKR /KEEESE o B AR B R /KM %R BA R bR R &R » T
BAEK( :2) WHELIEE » BRI A B R KB RAHR » BRARIHRE B #%
BEARIFEEER » IhAERIEAR(1994)FHE » HiEH B R/KIB A B S B » TRMKZHE
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% 2. PEAKHHEESRCERBLTRAGR .
Table 2 . The results of sensory evaluation of Paochung tea infused by
the different kinds of water.

T L wwarre il T —— e

& %
Treatments € & K T K ‘M “?"E N P it
Color Color of Aroma Taste Total
liquor |

7% 8 K 7.0  17.5 19.0 22.0  65.5  HHZE -~ B
Bk 7.0 17.0 205  21.5  66.0 i HM
?E"‘é:”k 7.0 16.0 18.5 20,5 = 62.0 W W
(1: 1) |

& K 7.0 16.0 18.5 20.0 61.5 HE O
(1:2)

E 2R 7K 7.0 - 15.0 18.0 19.5 - 99.5 O~ BRI

A =i o

AL AICHE S — AT L AR o

EAFAAMEEERR » REFEREYKEaB{zoM:

RERNBPREEECREMEARENAE » NI2BBARKARH 6 CHESINEER
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onefb EVIRTE R » BLEC(1987)fE BB /KEBR O TTRRARFEEHE/LEY » T (1991)3F
REERKOEREFESHRELEY - HFEZ » RETEBRREREVREKEER » RE%
TS LR » HENBEEES—MEE TN ERKE o —RTE » RBKEAHEIE
BOERERERE » ATMAHAABAAMERE  HLEAZTYS BV AHETE I RES
LR » B{HEFD B AKEGU® » RobertsH(1961) 5BasuF (1974 R AK T EEHE ~ ¢/ ~ S
FHFHTEHRGEARKKRERFZEE

B 1 AR AAMEREGE  B—/ NSRS aEH B KaBML » &
MEE (To#) AL EBEAXK » SRS AKE MEREETE 1098 A 755 0 HE 5% 8L R
R > WERRSE 2043 1R BRI R - DIEROKL HEH86. 1ERT78. TRE o E—/ NSk H
LEKEMEL EH¥BL » ZEBREpHERN R K ~ RABLEAK » LA EKAKS6. 1R EEORE
HHRH o 8 < B ROKRIBSKPRAREL EEEIFMEINR/KEH B » LREEE Chakrahorty
MBaruah(1972) MHEZFHER—H » AILEMERZKENBEN TETEEMS TR » KEK
RELETFLURE » LRERBERS HTFRERABRTIREKEELBL o b HATREER
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ARG EIG IR/ o R B 3OKME—/NFRRBD HERME(26.2—24.7)
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- —e—ZREH7K Distilled effect » E2K7K Pipe-watet  —— 5R7K Ground water -
——EEK 1 Mix-water —%~B57K 2 Mix-water

el i il

B 1. KEHRGKEAHEHE

Fig 1. The effect of water quality on tea liquor color.
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Fig 2. The effect of different pH values on tea liquor color.
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Fig 3. The effect of different Fe+3 concentration on tea liquor color.
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‘The Effect of Water Quality on
Liquor Color of Tea

Sang-Shun Wu Kuo-Renn Chen Chyong-Chang Juang1

Summary

In this study, the Paochung tea was subjected to infusing with 5 kinds of water including
distill-water, pipe-water, ground-water and 2 mix-water, and then to measure the "L","a","b"," AE"
values of tea liquor color by ten minutes within an hour. The results were as follows:

The change of "L" values infusing with pipe-water was highest, mix-water was higher, ground
-water were lest within an hour. As for the quality of liquor color, infusing with distill-water and
ground-water were superior than infusing with pipe-water and mix-water,the results indicated that
liquor color infused with distill-water was brighter, and were darker under infused with pipe-water
and mix-water.

According to the effect of different pH values and Fe*3 concentrations on the liquor color,
the "L" values of green tea, paochung tea and black tea would decrease and liquor color became
dark under inéreasing of pH values and Fe*> concentrations. The liquor color of black tea became
darkred, green tea and paochung tea became yellow-brown when Fe+3 concentration reached 5
ppm. The "b" values of liquor color of black tea became lower and green tea, paochung tea be-
came higher when pH values of liquor color increased, this results indicated that the effect of pH
values on the "b" values of liquor color varietied with the degree of fermentation of tea.

In addition, the "b" values of liquor color became higher when Fe*3 concentrations increased.

Key words: Water quality, Paochung tea, Green tea, Black tea, pH value,
Fe*3 concentration, Color

1.Assistant A.gronomi'st, Director, Assistant, Taitung Substation of TTES.
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