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Study of Used Pruning Date Regulation Technique on the
Retention and Production Cycle of Tea Trees in Eastern
Taiwan

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

Summary

The purpose of the experiment was trying to understand the suitable harvest date regulation
technique of spring and winter tea. The experiment had proceeded at Lungteng of Luyeh district,
in Taitung. The experimental treatments was included “great heat (23 July)”, “autumn begins
(7 August)”, “stopping the heat (23 August, CK)”, “white dew (7 September)” and “autumnal
equinox (23 September)”. TTES No.12 and Chin-Shin Oolong was pruning in the different solar
terms. The result of the study showed that there was apparent different in harvest date due to
pruning period. At the treatment waited until “autumnal equinox” to prune, the harvest crops will
be in water, late winter, early spring and summer. Pruning in “autumn begins” and “autumnal
equinox” had showed the same tendency in the period and had two more autumn tea and summer,
while the next retention stage wouldn’t influenced. The tea trees still could growth at least two
months. The yield of spring and winter crops were the higher in every treatment. The harvest date
was regulated effectively. TTES No.12 used the model to regulate can harvest late winter crop
and early spring crop at the same round. Pruning at “stopping the heat” and “white dew” can only
harvest early crop. Chin-Shin Oolong can only harvest one early or late winter crop. But the strong
vigorous tree can harvest both early spring and late winter crops. The comparison of the production
value revealed that the treatment pruning at “autumn begins” tended to be higher at both varieties.
Having early spring and late winter crop harvest date regulation model, the later early spring crop
was pruned, the lower of the price. So the price of the tea in the same season would be different
from pruning days. Tea trees pruned at “stopping the heat” or “white dew “were weaker after
pruning. Maybe the production value of summer crop was lower or because the temperature was
higher. The tea trees would wither easily that can’t harvest and with the result that would extend
the next retention stage.

Key words: Tea tree, Harvest date regulation, Late winter tea , Early spring tea

1. Associate Agronomist, Assistant Agronomist, Associate Biochemist, Taitung Branch, Tea
Research and Extension Station, Taitung, Taiwan, R.O.C.
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Table 1. Effects of pruning date on the harvest date of TTES No.12 and Chin-Shin Oolong

# 2 Crop season

£ ) i G
Wy Yo pammgine L2 @ Wp P
Autumnl Autumn2 Winter Lwinter Espring Spring Summer
------ (month/day ) ------
(iR 128E 19992000 HFF (8/7) 9/21 /5 1/10 3/9 4/25 +
TTES No.12 HEEE (8/23) 10/5  11/26 2/15 4/7 5/25
FIs (9/7) 10120 12/9 2/15 4/7 5/25
FE55 (9/23) 11/8  1/10 3/9 4/25 6/7
2000-2001 - Fk (8/7) 921  11/10 12 3/6 4/24 +
B (8/23) 10/5  11/22 2/5 329 5/14
Fid (9/7) 10120 1277 2/8 3/30  5/23
FF55 (9/23) 1/10 12 3/6 424  6/11
2001-2002 A5 (7/23)  9/5 1024 12/19 2026 4/15 +
S FF(8/7) 9/20 115 1/10  3/12  4/26 +
s (8/23) 10/8 1123 2/1 3/21 4/30
P (9/7) 1024 12/19 2126 4/15  5/30
FE55 (9/23) 1/15 110 3/12 426  6/11
TyoRbEE 1999-2000  FFF (8/7) 9/29  11/10  1/27 3/29 5/31
Chin-Shin B (8/23) 1006 1273 W4 M4 67
Oolong g (97) 1021 12/13 24 414 67
FE55 (9/23) 11/10  1/15  3/20 5/4 6/22
2000-2001 = FF (8/7) 9/18 112 12126  3/1 4/26 +
e (8/23) 10/6 1120  1/8 3/23  5/10
[z (9/7) 1023 12/15 2/22 420  6/13
FE55 (9/23) 112 12722 3/1 426 6/13
2001-2002 5 (7/23)  9/10 1029 12/27 3/4 4/20 +
SFE(8/7) 9/25  11/5  1/16 3/26  5/10
s (8/23) 10/11  11/29 2/21 4/9 5/25
P (9/7) 10126 12/27 2126 4/11  5/30
FE55 (9/23) 115  1/16  3/19 426  6/11

Lwinter: Late winter, Espring: Early spring; +: Can be harvested if willing
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Table 2. Effects of pruning date on the harvest season of TTES No.12 and Chin-Shin Oolong

FRI% e Plucking number

FEi AR il i
\@Er[ie:ty Ye:l; Pﬁrﬁlﬁjfajte C1a 1 L= 1A 1 S
Ist 2nd 3rd 4th 5th
TR 125 1999-2000 FF (8/7) Fk2 & sy & %"*F’} ’“F“}
TES No.12 B (8/23) ) & %"f? sF*\, I3
Fisg (9/7) FF2 ¥ ﬁ[’_ﬁ ?T Rl
53 (9/23) “ gy R 2 wl
20002001 FF (8/7) k2 & iy & B 2 B
HLE (8/23) FF2 b4 i r K1
Fid (9/7) ) b4 Rl r Bl
FF55 (9/23) 5 g & B pil 20
20012002 5 (7/23) 1 2 P %% =
SR () 2 ¥ aE BR o f
¥ (s23) 2 ¥ RA A B
FieE (9/7) FR2 % ﬁif\, EFR, I
FE53 (9/23) % & B A 2
o EE 1999-2000 <k (8/7) 2 P iy & Tf\. Bl
Chin-Shin Oolong REE (8/23) ) & Rl zﬁ ?‘: Ul
Fid (97) 2 CR Tl S pi
FF55 (9/23) ¥ oy LAl i K1
2000-2001  +FF (8/7) k2 P iy & ﬁff\, =
B (8/23) FF2 d iy & ZF’\' R
FIEE (97) Fk2 « R & Bl
FE5) (923) « I % Bl
2001-2002 5 (7/23) FF1 ) P ﬁff, =
S FE(8/7) FF2 b L Fr 3.
e (8/23) FF2 ¥ ﬁ‘iﬁ‘r ?T I
Fis (9/7) FF2 & HH r .
FF55 (9/23) ¥ i & il i 2
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Table 3. Effects of pruning date on the tea shoot price of TTES No.12 and Chin-Shin Oolong

P S AT A W B 7 DRI P o

BoyeR
V=

11

# 2 Crop season

£ 3 7 A
W Yo remmedwe 12 F mf Wp B F
Autumnl Autumn2 Winter Lwinter Espring Spring Summer
------ (NT dollars/kg ) ------
TIR128F 1999-2000 < FF (8/7) 60 70 100 140 80 -
TES No.12 HEE (8/23) 60 80 100 80 70
P (9/7) 60 90 100 80 70
FE53 (9/23) 70 100 140 80 60
2000-2001 = FF (8/7) 60 60 80 60 60 +
Her (8/23) 60 60 80 60 50
FiEg (9/7) 60 70 80 60 50
FF55 (9/23) 60 80 60 60 50
2001-2002 & (7/23) 50 60 70 70 60 +
HFF(8/7) 50 60 80 70 60 +
Hwr (8/23) 60 60 80 70 60
Fide (9/7) 60 70 70 60 60
FF55 (9/23) 60 80 70 60 60
HFoWREE 1999-2000 P FF (8/7) 70 70 220 150 80
Chin-Shin 5 (8/23) 70 100 180 120 70
Oolong F182 (9/7) 70 130 180 120 70
FF55 (9/23) 70 200 150 100 70
2000-2001  “FFF (8/7) 70 90 160 180 100 +
e (8/23) 80 120 180 160 80
FIEE (9/7) 80 120 200 100 70
FF55 (9/23) 90 160 180 100 70
2001-2002 & (7/23) 70 90 120 180 110 +
Sk (8/7) 70 90 200 150 90
ks (8/23) 70 100 220 120 80
P (9/7) 80 120 220 120 80
Fk53 (9/23) 90 200 160 110 80

Lwinter: Late winter, Espring: Early spring; +: Can be harvested if willing
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Table 4. Effects of pruning date on the shoot density of TTES No.12 and Chin-Shin Oolong

# 2 Crop season

5 = i F
Moy Yo pammge A2 F @ 0h AT
Autumnl Autumn2 Winter Lwinter Espring Spring Summer
------ (No of buds/900 cm? ) ------
TR 129 1999-2000 < FF (8/7) 473a  508a 4752 45.0b 54.8a +
TES No.12 BB (8/23) 4932 47.8ab 47.53b 6282  70.5a
P (9/7) 40.0b  42.0b 533a  59.0a  63.5a
FF55 (9/23) 420b 383a 373c 548 783a
2000-2001 = FF (8/7) 53.0a 57.8a 47.8a 50.8a 57.3a +
e (8/23) 5452  61.5a 478a 57.0a 69.3a
FIdE (9/7) 47.0a  51.0a 55.0a  583a  59.3a
FF53 (9/23) 343b  38.0b 49.0a 53.0a 61.8a
2001-2002 “E& (7/23) 378  41.0a  39.3ab 51.8a  57.0a +
HFF(8/7) 29.5b  35.0bc 31.0a 368b 51.8a +
E (8/23) 33.3ab  41.3a 36.5b  51.0a  64.3a
FisE (9/7) 31.0b  26.5d 40.0b 503a  62.5a
FF55 (9/23) 333c  33.8a 350b 50.0a 67.0a
TyoFbEE 1999-2000 = FF (8/7) 478a 543a  56.3a 413b  483a
Chin-Shin e (8/23) 4852 39.5b 410a 5952  60.0a
Qolong Figs (9/7) 413a  38.5b 420a 578 585a
FF55 (9/23) 383b 245b 3482 62.8a 53.3a
2000-2001 = FF (8/7) 40.8a 57.8ab 473a 523a 49.0b +
s (8/23) 403a 6052 56.8a 58.0a  65.0a
FisE (9/7) 4352  48.3bc 51.8a 46.0b 59.8a
Fk55 (9/23) 450c 468a 483a 450b 68.8a
2001-2002 ~E(7/23) 265  40.8a  18.5b 343a  31.3b +
FE(8/7) 26.8b 36.8a 41.0a 41.8a  48.8a
LR (8/23) 28.8b  37.5a 3132  46.0a  36.8bc
P (9/7) 31.0b  19.5b 273a  463a  43.5ab
FE53 (9/23) 263b 323b  358a 47.0a  35.0c

A S AR 3 e 2B S 90 BT -

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.

Lwinter: Late winter, Espring: Early spring; +: Can be harvested if willing
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Table 5. Effects of pruning stage on the 100 shoots weight of TTES No.12 and Chin-Shin Oolong

13

# 2 Crop season

£ = BT A
Wy Yo pammgie A2 @ Wp P
Autumnl Autumn2 Winter Lwinter Espring Spring Summer
- (g) -
TIR129F 1999-2000 FF (8/7) 73.0a  583b 323a 52.5¢ 82.3a +
TES No.12 BB (8/23) 6552 63.8ab 7352 793a  62.8a
[ (9/7) 59.5a  60.0b 65.5b  753a  59.3a
FE53 (9/23) 68.0a 3532 68.8ab 82.0a 65.7a
2000-2001  =FF (8/7) 54.0b 49.8b 53.0a 57.5a 57.8b +
Hrer (8/23) 73.5a  53.5b 48.0b 70.5a  52.5b
P (9/7) 51.5b  60.0a 313c  62.8b 68.8a
FF53 (9/23) 523b  563a 6432  553b  60.0ab
2001-2002 5 (7/23) 700  58.5b  70.8ab 74.0b  70.0a +
FE(8/7) 69.8a 673b 63.0a 89.0a 67.5a +
Her (8/23) 65.8ab  75.3a 57.0c  743a  53.3b
FiIaE (9/7) 65.3ab  66.5b 73.5b  73.5a  57.8ab
FF55 (9/23) 650b 63.0a 8882 67.8a 61.5a
PO 1999-2000  FFF (8/7) 393b  40.8b 42.0a 50.8b  53.5a
Chin-Shin RiE (8/23) 7102 50.0a 62.5a  513b  45.5b
Oolong Figs (9/7) 403b  53.5 56.0a  533b  43.8b
FE55 (9/23) 483a 48.0a 5852 613a  44.0b
2000-2001 = FF (8/7) 555  553a  62.0a 58.0a 64.5a +
s (8/23) 5132  49.5b  59.8a 56.3b  54.5a
P (9/7) 53.5a  58.8a 5532  69.5a  45.5a
Fk55 (9/23) 5852 61.8a 5582 683a 50.5a
2001-2002 & (7/23) 493 563a 33.7d 56.0a 58.3ab  +
EF(8/7) 55.5a  45.8bc  40.3a 543b  50.3a
s (8/23) 4982  553a 453b  583ab 51.5a
Fias (9/7) 51.8a  40.0cd 53.5a 65.3a 51.0a
FE53 (9/23) 523ab 34.8a 56.5a 53.0b 49.3a

AR S ARRY S B R 2 B R S 90 R
Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.
Lwinter: Late winter, Espring: Early spring; +: Can be harvested if willing
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Table 6. Effects of pruning date on the shoot yield of TTES No.12 and Chin-Shin Oolong

# 2 Crop season
L2 = e W B 2F pE O
Autl Aut2 Win Lwin Espr Jpr

R T g

ariety Year Pruning date

----------- (g/plant) -----m--——- %

LI 128 19992000 FFF (8/7) 175a 150a 5a 106b 186a  + 622b 447ab 72a
TES No.12 Bt (8/23) 170a 128b 90b 196a 223a 8lla 416ab 51b
F1EE (9/7) 128b 115b 95b 144a 200a 679ab 351b 52b

PR3 (9/23) 145a  5a  134a 245a 208a 738ab 529a 72a

2000-2001 =7 (8/7) 136a 94b 105a 83ab 75b + 492b 356a 72a

s (8/23) 145a  140a 47bc 154a 148a 634a 34la 54b

FiaE (9/7) 58b 151a 27¢ 175a 125a 536ab 353a 66a

PR3 (9/23) 60c 11la 90a 68b 169a 497b 328a 66a

2001-2002 *& (7/23) 208 256a 156ab 199a 259a  + 1079a 618ab 57¢
FE(8/7) 161b 216a 88a 228a 244a  + 937a 776a 83a

Bkt (8/23) 197b 175ab 89b 213a 184b 858a 477b 55c

P (9/7) 169b 123b 181a 291a 183b 947a 595ab 63b

PR3 (9/23) 161ab 7l1a 203a 228a 338a 1001a 663ab 66b

F.upgE 1999-2000 FFF (8/7) 38a 48ab 16a 29b  26ab 156b 93b 59¢
Chin-Shin e (8/23) 44a  S5a 50a 49a  19ab 216a 153a 70b
Oolong P (9/7) 4la  5lab 46a  40ab 14b 194a 138a 71b
FE55 (9/23) 40b 5b 382 43ab 29a 154b 125a 8la

2000-2001 ~FFF (8/7) 71b 75b 1l14a 75a 118a  + 453a 38la 84a

K (8/23) 55b  66b  86a 103a  194a 504a 255b Slc

P (9/7) 108a 119a 59a 115a 173a 573a 293ab Slc

P55 (9/23) 66b 97a 85a 113a 150a 512a 362ab 71b

2001-2002 & (7/23) 40  76a Tc 37a  22c¢ + 182a 66¢c 36¢
HFF(8/7) 38b  4lab 27a 41b  30b 177a 109ab 62b

KrEr (8/23) 38b 49a 28ab 60a 9c 176a 137a 79a

F 15 (9/7) 35b  6¢c 23b 63a  10c 134b 98bc 67b

P53 (9/23) 36b 14b 30ab 41b  68a 188a 12la 64b

FI D T2 R I SRS OGRE,
Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.

Aut: Autumn, Win: Winter, Lwin: Late winter, Espr: Early spring, Spr: Spring, Sum: Summer, S+W:
Spring+Early spring+Late winter+Winter, +: Can be harvested if willing
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Effects of Different Pruning Depths on the Yield and
Harvest Date in Retention Shoot of Summer Tea Season

Hun-Yuan Cheng Horng-Jey Fan'

Summary

This experiment was conducted to understand effects of different pruning depths on the tea
yield distribution, harvest date and manufactured tea quality among tea seasons in the different
position plucking tea shoot of the same shoot. The experiment result of suitable pruning depths
could refer to the tea field management in retention shoot of summer tea season. The experiment
had proceeded from 1999 to 2002 at Lungteng of Luyeh district, in Taitung. The experiment
varieties include TTES No 12 and Chin-Shin Oolong. The experiment treatments of different
pruning depths included (A) green and younger shoots below branches, (B) yellowish green and
lignified-slightly shoot, (C) intersects of reddish-brown and yellow-green shoots (D) reddish-
brown and lignified shoot, (E) brown and lignified shoot (CK). The experiment results show that
using pruning the treatment of different depths to be shortened or extended plucking was not
obvious, and very difficult to reach the purpose of harvest date regulation. The effects of yield
regulation were larger than that harvest date regulation has. Change of shoot yield distribution
among tea seasons in whole year was to as follows: Shoot yield of the A treatment was gradually
increase trend among tea seasons. The yields of B and C treatments were smooth and steady
among tea seasons. As the deeper pruning of D and E treatments in the initial stage, the tea shoot
was ageing, coarse and short. Tea shoots of later stage below canopy that could not be pruned. The
shoot yield had gradually decreasing. The A and B treatments were advantageous on the regulation
yield distribution between spring and winter tea seasons.

Key words: Tea tree, Retention shoot, Pruning, Harvest date, Yield regulation

1. Associate Agronomist, Assistant Agronomist, Taitung Branch, Tea Research and Extension
Station, Taitung, Taiwan, R.O.C.
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Table 1. Effects of pruning depth on the harvest date of TTES No.12 and Chin-Shin Oolong

A% Crop season

FE1 = =il RS
\fz[i[i;y Ye?r pr&iﬁg#je;th *F _él EFU_’ ¥ ! ? ?’ K
Autumn Winter Lwinter Espring Spring Summer
------ (month/day ) ------

TR 120 1999-2000 A 10/4 11/22 2/11 4/5 5/26
TES No.12 B 10/4 11/22 2/11 4/7 5/26
C 10/5 11/24 2112 4/7 5/26

D 10/5 11/23 2/13 4/6 5/25

E 10/7 11/26 2/14 4/6 5/26

2000-2001 A 10/4 1127 2/5 3/29 5/17

B 10/4 1124 2/5 3/29 5/17

C 10/5 11/24 2/5 3/29 5/17

D 10/11 1127 2/5 3/29 5/17

E 10/11 11727 2/5 3/27 5/17

2001-2002 A 10/4 11/19 1124 3/21 4/30

B 10/4 11/19 124 3/21 4/30

C 10/4 11/18 1122 3/19 4/30

D 10/4 11/17 1122 3/19 4/30

E 10/4 11/17 1/22 3/19 4/30

Fopi 1999-2000 A 10/10 12/2 224 4/14 6/7
Chin-Shin B 10/10 12/2 2/24 4/14 6/7
Oolong C 10/11 12/4 2/24 4/14 6/7
D 10/11 12/3 224 4/14 6/7

E 10/13 12/6 224 4/14 6/7
2000-2001 A 10/6 11/20 1/18 3/27 5/14
B 10/6 11/20 1/18 3/27 5/14

C 10/16 12/1 22 4/2 5/21

D 10/16 12/1 22 4/2 5/21

E 10/16 12/1 22 4/2 5/21

2001-2002 A 10/11  11/29 2/26 4117 6/3

B 10/11 11729 2/26 4117 6/3

C 1011 11/29 2/21 4117 6/3

D 10/11 11729 2/21 4117 6/3

E 10/11 11729 2/21 4117 6/3

A AR TR R R, B - AR AR BT AR IR, C @ RTR R SR AR (0

D ARSI A TR E ¢ R e A TR (S5 ﬁﬁ) Lwinter: Late winter, Espring: Early spring
A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).



A A P B S YR PR TR S A 1 0 e TV Y5

& EIRGRSHAR12ZRERBIVGERERER B TR
Table 2. Effects of pruning depth on the plucking days of TTES No.12 and Chin-Shin Oolong

(=F¥3)

# 2 Crop season

= FE VTR

Wity pmbgdepn P F WE wp & P
Autumn Winter Late winter Early spring  Spring Summer

------ (days) ------

T 128 A 42040 487425 66 78.0+42 537421  46.7+5.9
TES No.12 B 42,040  48.7+2.5 66 78.0+42 543421  46.0+52
C 427+0.6  48.3+2.9 65 775435 540420  46.7+4.0
D 447438 473429 66 77.047.1 533423 46.7+4.0
E 453435 473429 66 76.0457 523432 47.7+4.9
TR A 47.042.6  49.0+4.0 59 86.543.5 55.7+10.7  49.7+3.8
Chin-Shin B 47.042.6  49.0+4.0 59 86.543.5 55.7+10.7  49.7+3.8
Oolong C 50.642.9  49.7+4.0 63 83.0+1.4 543450  50.043.6
D 50.742.9  49.3+3.5 63 83.540.7 543450  50.043.6
E 513425 49.7+4.0 63 82.042.8  543+50  50.043.6

AR TR 5, B 2 PR R TR AR, C - AR S R A L 1
D TR BT B R BT AR IR (D
A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).
Mean£SD



30 TP DY 26 1] (2007)

k= EIRURSHARIZFRERF TR FE (2000-2001)

Table 3. Effects of pruning depth on the shoot characteristics of TTES No.12 (2000-2001)

—— TR = P —
Cop mimime Shonlength g g i
season depth length Internode diameter Internode length
Ist 2nd Ist 2nd
""" (em) ----- === (mm) ----- === (em) -
FF R A 16.5b 7.6bc 1.51ab 1.74ab 0.67¢ 1.31d
Autumn B 17.3b 8.1ab 1.49b 1.71b 0.72¢ 1.46¢d
C 20.0ab 8.8a 1.60a 1.84a 1.31a 2.24a
D 23.3a 6.9¢ 1.58ab 1.81ab 0.99b 1.82b
E 18.9b 6.9¢c 1.50ab 1.73ab 0.87bc 1.75bc
SR A 20.8a 7.0a 1.58ab 1.81a 0.76a 1.70a
Winter B 21.8a 7.1a 1.57ab 1.80a 0.81a 1.76a
C 20.9a 6.9a 1.56ab 1.79a 0.78a 1.67a
D 17.7b 6.7a 1.58a 1.81a 0.79a 1.72a
E 17.4b 6.8a 1.51b 1.77a 0.79a 1.79a
BIH R A 9.9a 5.2a 1.73a 1.96a 0.39a 0.61a
Early spring g 10.2a 5.2a 1.63b 1.88ab 0.37a 0.69a
C 9.9a 5.4a 1.68ab 1.92ab 0.35a 0.63a
D 8.8a 4.9a 1.64ab 1.86ab 0.37a 0.64a
E 8.8a 5.3a 1.59b 1.82b 0.37a 0.63a
?}ﬂﬁ? A 14.8ab 8.7a 1.64a 1.90ab 1.38a 2.27a
Spring B 15.7a 8.3ab 1.63a 191a 135a 2.15a
C 13.9ab 7.8b 1.58a 1.83ab 1.19a 2.02a
D 13.4ab 8.7a 1.59ab 1.81b 1.28a 2.24a
E 12.8ab 8.3ab 1.60ab 1.84ab 1.16a 1.99a
BH# A 18.3a 7.4a 1.54a 1.76ab 1.00b 1.74c¢
Summer B 17.1ab 7.8a 1.53a 1.78a 1.09ab 2.08ab
C 16.6ab 7.8a 1.53a 1.74ab 1.16a 2.23a
D 15.2b 7.6a 1.51a 1.73ab 1.11ab 2.09ab
E 16.3ab 7.5a 1.48a 1.70b 1.12ab 1.96bc

A AR TR R, B R IR TR, C 2 AR A R AR A L 1 e

D TR A BT ARG, B R B AR 5 (I

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).

el EE ﬁi[ﬁj#\rdz PRI YA RSy B -

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s

multiple range test.
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Table 4. Effects of pruning depth on the shoot characteristics of Chin-Shin Oolong (2000-2001)

(2000-2001)

31

#F PIRETAR

1=

A R

Crop pruning - Shoot length  Plucking Intern%'(jf:ﬂciimeter Inter%j)fiingth
season depth length
Ist 2nd Ist 2nd
e (om) e (mm) e (cm) --e-
FER A 13.2¢ 6.78b 1.52¢ 1.76¢ 0.97a 1.73a
Autumn B 13.3¢ 6.74b 1.58bc 1.84bc 1.04a 1.68a
C 16.9b 7.87a 1.73a 1.98a 1.18a 1.79a
D 19.4ab 7.84a 1.71a 1.99a 1.13a 1.87a
E 21.4a 7.90a 1.66ab 1.93ab 1.10a 1.91a
&% A 13.9a 6.63a 1.53a 1.75a 0.70a 1.56a
Winter B 14.4a 6.75a 1.51ab 1.73a 0.72a 1.52a
C 14.5a 6.30a 1.49ab 1.74a 0.69a 1.36a
D 15.2a 6.73a 1.53ab 1.76a 0.73a 1.57a
E 14.5a 6.71a 1.49b 1.73a 0.75a 1.52a
iy & % A 12.7a 6.87a 1.54ab 1.80a 0.60a 1.27a
Late winter ~ p 11.9a 6.68a 1.52b 1.73b 0.64a 1.26a
C 10.3b 6.22b 1.55ab 1.77ab 0.46b 0.91b
D 10.1b 6.20b 1.57a 1.78ab 0.48b 1.02b
E 9.6b 6.12b 1.53ab 1.74b 0.46b 0.88b
HH A 13.5a 7.67a 1.65a 1.96a 0.98a 1.61a
Spring B 13.0a 7.14b 1.63ab 1.89a 0.87a 1.33a
C 11.2b 7.06b 1.55b 1.84a 0.84a l.41a
D 11.4b 6.97b 1.58ab 1.82a 0.84a 1.40a
E 11.0b 7.16b 1.56b 1.86a 0.88a 1.45a
R# A 14.7a 7.16a 1.40a 1.60a 0.87ab 1.70a
Summer B 13.8ab 6.80ab 1.40a 1.57a 0.90a 1.49b
C 11.7¢ 6.03c 1.37a 1.59a 0.77bc 1.30bc
D 13.3abc 6.36bc 1.41a 1.62a 0.73¢ 1.37bc
E 12.1bc 6.18bc 1.40a 1.60a 0.67¢c 1.25¢

A AR TR R, B 2 AR AR B[R IR, C 1 RTRE SRR G AR TR R
D SR A BT E ¢ R TR R (D
A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).
el IE[ {‘??Jﬁl[ﬁji}'\rdf oA B E S B .

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s

multiple range test.
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Table 5. E ffects of pruning depth on the leaf agronomic characteristics of TTES No.12 (2000-2001)

R (e R TR A EYs
Crop pruning Leaf length Leaf width Leaf area Leaf thickness
season depth - = - = - = - =
2nd 3rd 2nd 3rd 2nd 3rd 2nd 3rd
(cm) (cm) (cm?) (mm)
PR A 4.11a 4.81a 1.81ab 2.27ab 5.3a 7.8ab 0.240a 0.265a
Autumn B 3.80a 4.52a 1.71b 2.13b 4.7a 6.9b 0.222a 0.241a
C 4.13a 4.92a 2.12a 2.51a 5.9a 8.8a 0.226a 0.250a
D 3.98a 4.99a 1.89ab 2.50a 5.2a 8.9a 0.236a 0.261a
E 3.85a 4.69a 1.83ab 2.50a 5.0a 7.6ab 0.230a 0.260a
R A 4.27a 5.43ab 1.92a 2.53a 5.8a 10.0a 0.196b 0.229ab
Winter B 4.28a 5.55a 1.86a 2.55a 5.6a 10.0a 0.202a 0.229ab
C 4.11a 5.44ab 1.81a 2.53a 5.2a 9.5a 0.196b 0.223b
D 3.98a 5.09b 1.79a 2.50a 5.1a 9.1a 0.199ab  0.231a
E 4.22a 5.19ab 1.95a 2.58a 5.5a 8.9a 0.196b 0.230a
SRS A 3.81a 4.10a 1.77ab 2.06a 4.9ab 6.0a 0.233a 0.284a
Earlyspring g 356a 4242 159  20la  4.1b 62a  0211b  0.257b
C 3.96a 4.32a 1.85a 2.17a 5.4a 6.8a 0.236a 0.275ab
D 3.53a 3.98a 1.57b 1.92a 4.1b 5.5a 0.218b 0.263ab
E 3.76a 4.13a 1.67ab 2.02a 4.7ab 6.3a 0.215b 0.261ab
2F\IT‘ A 4.52a 5.39a 2.25a 2.71a 7.2ab 10.2a 0.231a 0.263a
Spring B 498  613a 2252 282  72a 1252  022lab 0.233b
C 4.64a 5.47a 2.10a 2.67a 6.9ab 10.4a 0.206b  0.231b
D 4.64a 5.32a 2.23a 2.67a 5.5b 10.4a 0.233a  0.267a
E 4.89a 5.55a 2.22a 2.76a 7.8ab 11.0a 0.232a  0.265a
BE# A 4.75a 5.95a 2.08a 2.93a 7.0a 12.4a 0.214bc  0.245b
Summer B 4.85a 5.85a 2.10a 2.75ab 7.3a 11.4ab 0.236a 0.266a
C 4.78a 5.86a 2.08a 2.82ab 7.1a 11.8ab 0.231a 0.265a
D 4.58a 5.35b 1.97a 2.66b 6.4a 10.5b 0.224ab  0.268a

™

4.62a 5.85a 2.04a 2.83ab  6.7a 11.3ab 0.208c  0.236b

A RN TR R, B ?ﬁﬁ&f"l*ﬁiﬁ W[4 %, C - f?\‘fﬁi_}f"lﬁf’%é‘??ﬁﬁ@"’lﬁf’%ﬂf}%ﬂ

D RTRG A BT E - B TR (D

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

AT AR B2 F Ao 25 el S S B o

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.
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Table 6. Effects of pruning depth on the leaf agronomic characteristics of Chin-Shin Oolong
(2000-2001)

A A P B S YR PR TR S A 1 0 e TV Y5

274 (2000-2001)

33

BE R %= ey A o
Crop Pruning Leaf length Leaf width Leaf area Leaf thickness
season depth = B = = = = = =
2nd 3rd 2nd 3rd 2nd 3rd 2nd 3rd
(cm) (em) (em?) (mm)
FER A 3.82b 4.73b 1.51ab  1.86ab  4.2b 6.3bc  0.242b  0.279¢
Autumn B 3.87b 4.49b 1.45b 1.77b 4.0b 5.6¢ 0.246b  0.287c
C 4.81a 5.36a 1.59a 1.96a 5.6a 7.4a 0.262a  0.306a
D 4.63a 5.36a 1.54ab  1.92ab  5.3a 7.3ab  0.248b  0.295ab
E 4.69a 5.53a 1.58a 1.97a 5.5a 7.6a 0.247b  0.284bc
SR A 422ab  5.38a 1.53b 1.95ab  4.7ab 7.4a 0.219a  0.266a
Winter B 4.32a 5.47a 1.58ab 1.96ab  4.9ab 7.6a 0.216a  0.255a
C 4.12b 4.92b 1.52b 1.85b 4.5b 6.4b 0.220a  0.259a
D 4.18ab  5.25a 1.57ab 1.99ab  4.8ab 7.4a 0.216a 0.254a
E 4.36a 5.33a 1.64a 2.02a 5.2a 7.7a 0.217a  0.257a
s & & A 4.81a 5.80a 1.78a 2.13a 6.2a 8.8a 0.232a  0.277ab
Late winter g 464ab  550ab  1.7la  2.02a  56ab  7.9a  0.225a 0.273b
C 4.37b 5.19b 1.73a 2.12a 5.5ab 7.8a 0.236a  0.286ab
D 4.25b 5.17b 1.69a 2.20a 5.2b 8.0a 0.234a  0.287a
E 4.37b 5.09b 1.72a 2.2la 5.5ab 8.1a 0.237a  0.290a
?ﬁ?ﬁ A 5.18a 6.25a 1.61a 2.32a 6.8a 10.3a 0.238a  0.285a
Spring B 499ab  6.27a 1.75a 2.27ab  6.2ab 10.1a 0.232ab  0.290a
C 4.84ab  5.70b 1.73a 2.07c 6.0ab 8.3b 0.229ab  0.278ab
D 4.70b 5.70b 1.64a 2.14bc  5.7b 8.7b 0.225b  0.276ab
E 4.8lab  5.65b 1.45a 2.26ab  6.3ab 9.0b 0.224b  0.275b
jirs A 435ab  5.76a 1.51ab  2.06ab  4.7ab 84ab  0.218a 0.265a
Summer B 4.47a 5.70a 1.56a 2.11a 5.0a 85ab  0.217a  0.263a
C 4.00c 5.31a 1.38b 1.94b 4.0b 3b 0.207a  0.261a
D 430ab  5.85a 1.52ab  2.12a 4.7ab 8.7a 0.219a  0.259a
E 4.08bc  5.55a 1.47ab  2.05ab  4.3ab 8.lab 0.216a 0.26la

A AR RRERORE E, B ¢ R TT (R I, C ¢ AT RSB [ e 1

D TR A BT E ¢ Ry TR R (D

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).

Hf R S A 2 B A SY BT -

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s

multiple range test.
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Table 7. Combined analysis of variance (F value) for shoot density, 100 shoots weight and yield of
tea tree in different tea season

AR FIE v P FI7E iE L3
Source of variance df Shoot density 100 Shoots weight  Shoot yield
1999-2000
s Crop season (C) 4 84.6%* 21.6%* 61.3%*
Fﬁ’}lfé Variety (V) 1 20.7** 873.0%* 3322.9%*
ﬂ‘ZfXPﬁl}[ El CxV 4 8.6%* 23.4%* 168.4**
Fijf Pruning (P) 4 8.3%* 3.5%x* 5.0%*
%z‘x?jqﬁ? CxP 16 2.1% 1.2 1.7*
et VxP 4 5.7 1.2 7.9%*
R FERE  CxVxP 16 0.7 0.9 2.0%
- 2000-2001
*S Crop season (C) 4 18.5%* 78.7%* 137.8%*
IIFI#I;E:' Variety (V) 1 12.2%%* 53.4%%* 71.2%%*
%fxl:ﬁlﬁ El CxV 4 3.0% 32.9%* 17.6%*
gijf Pruning (P) 4 20.9%* 4.9 2.3%
# %KXETJQH CxP 16 7.0%* 3.2 6.7*%*
S VP 4 1.2 3.8 1.9
RF I CxVxP 16 2.1 1.7 0.8
- 2001-2002
B3 Crop season (C) 4 63.3%%* 129.5%%* 86.7%%*
I#l%ﬁ Variety (V) 1 643.1%* 243.0%** 1533.5%*
%foﬁ[lﬂ El CxV 4 11.5%* 40.6** 50.6%*
Fiji Pruning (P) 4 27.6%* 1.0 0.6
2 xFi e CxP 16 4.8%* 2.0%* 3.0%*
e VP 4 1.5 11 0.7
B TR CxVxP 16 1.5 2.9%* 2.0%

* %% - Significant at the 0.05, 0.01 probability levels, respectively.



A A P B S YR PR TR S A 1 0 e TV Y5 35

®//\  BIRGRSHAERIZERBIVGERGFTEE TR
Table 8. Effects of pruning depth on the shoot density of TTES No.12 and Chin-Shin Oolong

# % Crop season

\fp'lh;g' i TR FF “ Wi & AE = 3]
ariety Year pruning depth - - F' F!
Autumn Winter Lwinter Espring Spring Summer
------ (buds/900 cm?) -----
TR 125K 1999-2000 A 35.0c 40.3bc 42.3a 58.8a 71.3a
TES No.12 B 37.5¢  39.0c 40.8b 5452 61.3a
C 40.5bc  47.0b 42.5b 56.3a 66.3a
D 44.8ab  47.0b 49.0b 58.0a 65.3a
E 48.8a 62.3a 58.8a 60.3a 69.8a
2000-2001 A 40.8b 41.5¢ 35.5¢ 49.5ab  59.8a
B 46.3b 46.8bc 36.3c 48.5ab  55.3a
C 52.3ab  47.5bc 43.5b 68.5a 54.3a
D 42.8b 60.5ab 48.0b 53.0ab  52.0a
E 61.3a 74.0a 55.5a 48.0b 49.3a
2001-2002 A 43.8bc  43.0b 33.3¢ 74.8a 80.5a
B 41.0c 43.5b 36.5bc 62.8a 78.0a
C 53.0b 57.8b 41.0bc 73.5a 75.3a
D 62.5a 65.3b 47.3b 69.0a 79.0a
E 67.3a 87.0a 61.8a 63.0a 84.0a
EFFJ“HET‘% 1999-2000 A 29.5a 35.5b 36.3b 60.8a 53.8a
Chin-Shin B 38.0a  41.8ab 41.5ab  653a  55.8a
Oolong C 39.0a 48.5a 40.0ab  67.0a 53.0a
D 38.0a 45.8a 50.0a 59.8a 53.0a
E 37.8a 47.0a 43.5ab 59.3a 52.0a
2000-2001 A 32.8¢ 50.0b 40.8b 54.3ab  62.3ab
B 34.5¢ 46.5b 47.8ab 53.5b 68.0a
C 46.5b 51.5b 50.8ab 62.3ab  48.0b
D 57.0a 63.3a 49.0ab 66.0a 57.3ab
E 61.0a 65.8a 58.5a 56.8ab  62.0ab
2001-2002 A 20.8bc  20.8b 13.5¢ 39.8a 37.0a
B 20.0c 24.5b 9.3¢ 40.8a 35.3a
C 28.5ab  29.3ab 24.3b 47 .3a 35.3a
D 32.0a 36.3a 37.3a 41.0a 35.3a
E 31.8a 40.0a 35.0a 46.5a 37.0a

A AR TR R, B - AR AR BT AR, C 1 RTRE SRR G AR AR R

D FTREA BT B R e B AR IR (D

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

XN I E R ERE PR TS U

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test. Lwinter: Late winter, Espring: Early spring
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Table 9. Effects of pruning depth on the 100 shoots weight of TTES No.12 and Chin-Shin Oolong

%% Crop season

Fi £y BFE R _ -
\fzfiigty Year pr(lrjlﬁgwjepth *F .él EH = il ?’ ?’ K
Autumn  Winter Lwinter Espring  Spring  Summer
------- (g) -
'F",ﬂ% 1258 1999-2000 A 76.8a 79.0a 71.3a 77.3a 67.3a
TTES No.12 B 76.3a 72.8ab 72.0a 73.0a 67.5a
C 71.3a 69.5bc 71.0a 73.5a 63.0a
D 77.5a 74.3ab 66.8a 76.0a 67.5a
E 72.8a 63.5¢ 65.5a 76.3a 63.8a
2000-2001 A 62.8ab  60.0a 48.0a 50.0c 67.3ab
B 63.0ab 59.3ab 43.0a 81.5a 68.8a
C 72.3a 56.8ab 51.5a 70.0ab  66.5ab
D 57.3b 55.0ab 40.8a 62.3bc  61.3b
E 52.5b 54.0b 41.3a 49.0c 63.8ab
2001-2002 A 55.3a 57.8a 57.5a 71.0b 48.8a
B 57.5a 60.0a 50.8a 83.5a 50.3a
C 54.5a 58.3a 51.0a 79.3ab  51.3a
D 57.5a 60.0a 54.3a 86.8a 46.5a
E 53.3a 52.5a 51.8a 87.3a 46.0a
*F*J/‘\J\HE*}E& 1999-2000 A 46.3a 52.8a 56.5a 53.3a 44.5a
Chin-Shin B 45.5a 52.3a 61.8a 51.3a 45.8a
Oolong C 41.8a 54.3a 56.8a 56.0a 46.5a
D 40.8a 56.8a 59.3a 51.8a 49.0a
E 42.0a 50.0a 57.5a 57.3a 47.0a
2000-2001 A 53.3bc 50.5ab 59.3a 71.8a 51.0ab
B 52.5¢ 53.5a 54.3ab 63.5b 53.8a
C 66.5a 45.5¢ 50.5b 59.8b 44.0b
D 64.3a 50.0b 52.3ab 61.0b 47.5ab
E 62.3ab  49.5b 53.3a 63.5b 45.0b
2001-2002 A 55.8ab  42.3a 28.5b 58.0a 46.5a
B 58.3a 49.5a 27.3b 56.3a 45.5a
C 51.5bc  48.8a 39.8a 55.5a 49.0a
D 49.0c 43.5a 42.8a 54.5a 48.8a
E 51.8bc  48.3a 39.5a 55.5a 48.3a

A AR T O R, B - AR IR BT AR IR, C 2 5T RE R IR AR (R

D TR A BT E - R TR (D

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

A AR Y T2 F AT 2 S S B

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test. Lwinter: Late winter, Espring: Early spring



i o f’%ﬁ%f\é&?j%ﬁ%ﬁﬁiﬂémé“Eﬁsﬁﬂ;‘/%ﬁ% 37
KT EIRRSHERIZERSNREREEEFE
Table 10. Effects of pruning depth on the shoot yield of TTES No.12 and Chin-Shin Oolong
\}jﬁ#ﬁf‘ e gk pEre # 2 Crop season
ariety Year pruning T & iy % Rl ;:ET = 3| S5l
depth  Autumn Winter Lwinter Espring Spring Summer otal
------- (g/plant) ------
TR 128 1999-2000 A 135.0d 117.5b 122.5a 197.5a 273.8a 846.3a
TES No.12 B 153.8¢c  147.5a 117.5a  183.8a 265.0a 867.6a
C 166.3bc  150.0a 122.5a 186.3a  257.5ab 882.6a
D 188.0b  130.0ab 128.8a 181.3a  251.3ab 879.4a
E 210.0a  143.8ab 125.1a 157.5a 217.5b 853.9a
2000-2001 A 106.3a  157.5a 48.2a 184.3a 237.5a 733.8a
B 110.0a  160.0a 53.8a 193.8a 210.0ab 727.6a
C 130.0a  168.8a 39.5a 205.5a 185.0ab 728.8a
D 145.5a  151.3a 41.3a 181.3a 182.5ab 701.9a
E 145.5a 161.3a 55.0a 161.3a 152.5b 675.6a
2001-2002 A 221.4a 271.3a 114.3a 284.3ab 182.1a 1073.4a
B 214.3a 221.5b 113.6a 325.0a 198.2a 1072.6a
C 273.2a 2783ab  98.2a 267.9ab 155.4a 1073.0a
D 271.4a 263.5ab 91.8a 241.8b  130.4b 998.9a
E 293.9a 310.3a 92.9a 233.6b 119.7b 1050.4a
?‘J@\,HE}%E 1999-2000 A 42.5¢ 53.8b 41.5ab  49.4b 13.8a  201.0b
Chin-Shin B 48.8bc  63.8ab 46.5ab  49.4ab  17.5a  226.0ab
Oolong C 58.8ab  56.3b 52.3a 60.6a 22.5a 250.5a
D 51.3bc  61.3ab 41.0ab  42.5b 20.0a 216.1ab
E 62.5a 72.5a 38.5b 45.0b 20.0a 238.5ab
2000-2001 A 46.5¢ 60.0c 77.5a 187.5a 247.5a 619.0a
B 42.0c 71.3bc  81.3a 176.3a  203.8b 573.9ab
C 63.8¢c 77.5ab  48.3b 176.3a  105.0c 470.9¢c
D 88.8b 81.0ab  46.8b 157.5a  130.0c 504.1bc
E 112.5a 90.0a 50.8b 180.0a  107.5¢ 540.8abc
2001-2002 A 41.5a 42.5a 17.5b 65.0a 50.5a 217.0a
B 42.5a 37.0ab 15.3b 67.8a 43.3a 205.9a
C 43.8a 33.8b 19.5b 55.0a 36.3a 188.4a
D 43.8a 43.3ab 243ab  55.0a 40.5a 206.9a
E 50.0a 53.0a 32.5a 65.8a 37.0a 238.3a

AR R I, B ¢ RN V(R C ¢ TR R R SR L
D TR TR B - R TR G
A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

AT E AR T2 Ao 2 o S B -
Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test. Lwinter: Late winter, Espring: Early spring
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Table 11. Effects of pruning depth on the manufactured quality of TTES No.12 and Chin-Shin Oolong

# 2 Crop season

i

ariety pruning Ff i iy & Rl EN T

depth Autumn Winter Late winter Early spring Spring Summer
—————— (score) ------

TIR128K A 69.8+1.5 70.7+5.5 70.0 69.0+7.1 65.8+1.0 71.5+3.9
TES No.12 B 69.8432  66.8+7.3 70.5 673495  672+1.5  72.0+4.4
C 69.2+1.9  69.7+6.9 715 67.8+53 645439  71.5+4.4
D 713+2.5  70.0+5.1 71.5 70.843.2  63.543.5  70.8+4.6
E 71.0+2.3  69.8+4.7 71.5 70.8+1.8  64.043.0  72.4+42
oo F A 72.8+3.9  74.5+2.1 62.0 68.5+2.1  68.5+3.1  69.8+5.3
Chin-Shin B 71.542.8  71.8+0.4 65.0 61.842.5  69.613.4  67.5+1.4
Oolong C 693+1.1 713432 63.0 643+4.6 650439  64.040.7
D 69.3+2.5  74.3+1.1 69.0 61.5+3.5  63.0+1.7  65.3+1.1
E 70.0+3.5  74.8+1.8 68.0 62.5+42 633423  66.6+2.1

A RBATS DRREORD I, B ¢ ARSI W[ R I, C ¢ IS [ AR 1 B
D ¢ ATHYER TR B ¢ A TR (B

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).

Mean+SD
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Table 1. The basic tea plant characteristics of each group before pruning

1Y tree canopy characteristics

wEE R

Retention stage Pruning Lol 5 R e E s ﬁ,'J FHEY S RARE @
position  Tree height Tree width Shoot length X Y z
------ (cm) - (mm)
=% (165+) 167+3.1  158+13.0  87.6+4.9 127.043.5  53.2+6.5 4.20+0.29

Three seasons 165+1.7 161+10.6 90.8+7.6  131.7+5.3 55.2+6.6  4.31+0.21

A

B

C 167+4.2 165+7.7 89.6+7.9  133.5+3.1 57.0+8.8  4.36+0.18
D 163+2.8 164+12.3 90.4+2.5 127.5+2.4 54.3+3.5  4.22+0.10
E 169+7.7 160+11.6 93.3+6.6  131.4+8.3 53.5+4.7  4.19+0.25
Mean 166 161 90.3 130.1 54.6 4.26
A 128+6.0 149+6.9 57.7+6.6 94.8+2.7 22.3+0.8  3.90+0.07
B 133+6.4 149+4.2 573457  90.8+11.6 21.1+2.0  3.75+0.16
C 130+3.7 147+7.5  63.8+10.9 96.6+2.2 26.3+5.5  3.78+0.19
D
E

% (90~)
Two seasons

132+2.5 147+8.2 64.4+3.7 96.5+3.7 26.8+5.2  3.92+0.10
128+2.1 151+6.2 59.3+1.4 94.2+2.5 232429  3.94+0.15
Mean 130 149 60.5 94.6 23.9 3.86

X: The height from soil surface to intersect of reddish-brown and yellow-green shoots,

Y: The height from upper pruning to intersect of reddish-brown and yellow-green shoots,

Z: Diameter of intersect of reddish-brown and yellow-green shoots

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).

Mean+SD
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Table 2. The basic tea plant characteristics after each pruning treatment

1Y tree canopy characteristics

T s gy i b
Reteﬁft%r;sjtage /liflﬁilg— ﬁﬁ"] f5 1o 1§” R ® FE?’EI'@ T“Uéb
position Tl.ree T.ree Shoot diam- Shoot Leaf horizon Flower
height width eter length thickness

— (cm) —- (mm) -— (cm) - (no.)
=% (165~) A 143.3+2.1 151.2+5.1 3.08+0.45 65.9+4.4 73.3 21.0+3.4
Three seasons B 1342+3.7 151.1+42  3.67+0.20  58.743.9 642 18.5+2.1
C 117.0+4.8 144.3+7.4 3.95+0.15 42.2+5.2 47.0 8.842.5
D 111.8+2.5 139.8+3.0 4.17+0.29 34.2+1.0 41.8 10.8+2.5
E 101.3+6.0  138.0+3.2 4.27+0.35 27.5+10.9 313 6.5+2.4
Mean 121.5 144.9 3.83 45.7 51.5 13.1
% (90) A 111.7+1.7 142.8+6.0  3.09+0.09 35.3+3.0 41.7 4.8+1.0
Two seasons B 106.3+1.1 141.2+13.9  3.23+0.18  31.6+3.7 36.3 4.3+1.0
C 96.9+3.8 137.8+6.7 3.51+0.08 24.4+3.6 26.9 1.8+1.3
D 93.5+2.8 137.1+5.0 3.55+0.09 20.1+6.2 23.5 2.3+1.0
E 87.5+3.0 136.8+6.3 3.61+0.04 13.4+5.3 17.5 0.8+0.5
Mean 99.2 139.1 3.40 25.0 29.2 2.8

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).

Mean+SD
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Table 3. Effects of retention stage and pruning position on the phonological phases and shoot growth
rate of tea tree

Pz phonological phases

B 2= ] 5] 1
Riién ’éﬁlg WHE R BH D BREEDE SRR Rk

Burst date Plucking date Burst days Flush growth  Plucking  Growth rate

stage position days days
----- (month/day ) ----- - (days) ----- (cm/day )
=% (165™) A 9/8 10/8 17 30 47 0.657
Three seasons B 9/9 10/8 18 29 47 0.771
C 911 10/8 20 27 47 0.746
D 9/12 10/7 20 25 46 0.849
E 9/13 10/7 21 24 46 0.829
T (907N A 9/8 10/4 17 26 43 0.614
Two seasons B 9/9 10/4 18 25 43 0.637
C 9/10 10/3 18 23 42 0.837
D 9/11 10/3 19 22 42 0.921
E 9/12 10/3 20 21 42 0.833

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,
C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,
E: brown and lignified shoot (CK).
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PROAE Y 51 ES 25T Jlﬁ“[“ipjv?ﬂﬁ‘ﬂ EPH S D o NI ER R ﬁ;‘%' ffﬁ'%% Okano
et al. (1995) 517 10 cm 2k F,[‘ﬁ“Jiﬂ SH& s =g e"@@&iiﬁlo cm > B A ByENEE BEED
WP zmy[gﬁg (2001) »Jﬁ R FJHE@E'jf\T;‘ﬁI e e SRR - N7 B e
(IR i e ) i Fﬁ HE A LY B S E RIS ’ﬁ‘,ﬁiiﬁlﬁ;u FY 2 it
I H = Iﬁﬁ?,‘?%pﬁ'rﬁ ‘ﬁ*ﬁﬁ W TR E'E'IE@?@%rﬁ'%’Wﬁ?Hﬁjﬁ e, 7 [ ) B A
‘“fﬁﬁ% (F7) oAb R PR o A IR B A AR ORGSR AR D R HR el
B RGBS 2 RIYE P ‘ﬁ’)& '%@]%[EEF’%,I’ (I U B R FF R 2 i VR T > BER
B PN PR o SRR DL DU E R R R A -

M~ BEAREHEEIREMEZRERSF IR E S0 (FIE)
Table 4. Analysis of variance (F value) for the shoot characteristics of tea tree in retention stage
and pruning position

# B 15 shoot characteristics

1E[ 77 .5
W oppe wmg pR pge ——aoe A

Source of variance df Leaf Flush Tea bud . -
number length length Internode diameter Internode length
Ist 2nd Ist 2nd
Bt & Block (B) 3 0.8 1.9 0.2 0.4 0.3 0.3 0.4
Fi &M Retention (R) 1 35.2%%* 30.1%* 8.8%* 34.8%*%  24.3%%* 4.4 0.5
PIETE & RB 3 1.9 0.1 0.1 1.1 0.4 0.4 0.7
Ji#% Pruning (P) 4 3.3% 3.4% 0.9 3.7% 2.8 0.9 0.3
PEW] XTI RxP 4 1.7 3.8%* 0.8 0.8 0.6 0.3 0.4

* *% : significant at the 0.05, 0.01 probability levels, respectively.

&N - BERRAHEEINENAEERREITNCE TS0 (FE)
Table 5. Analysis of variance (F value) for the agronomic characteristics of tea leaves in retention
stage and pruning position

B 1 BLEER Jeaf agronomic characteristics

AR E]E[[@ _ &= _ ﬁié%[:f _ QE'I%Q ﬁé@
Source of variance df Leaf length Leaf width Leaf area Leaf thickness
2nd 3th 2nd 3th 2nd 3th 2nd 3th
Bt % Block (B) 3 0.2 0.8 0.8 0.5 0.2 0.7 2.5 0.6
# &1 Retention (R) 1 19.2%* 18.1*¥* 3.8 0.1 9.9** 29 16.1 29.2%%*
F”%EFJX W& RxB 3 0.7 3.1% 3.4 0.4 1.8 1.1 0.2 1.0
Ji#% Pruning (P) 4 2.5 0.8 42 1.9 3.3% 1.0 1.8 4.0*
FIEI>TIH RxP 4 29% 0.8 2.8 1.4 29% 0.7 1.5 0.4

* % . significant at the 0.05, 0.01 probability levels, respectively.
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Table 6. Effects of retention stage and pruning position on the shoot characteristics of tea tree

# F 145 shoot characteristics

T iR ) ~ L AT Al =
RFe‘[Lention Pruﬁng R 7= ﬁ‘ﬁ]ﬁ - = - .

Leaf Flush Tea bud

stage position number  length length Internode diameter Internode length
Ist 2nd Ist 2nd

(no.) -— (em) - - (mm) --- - (em) ---
=% (165~) A 5.9abcd  19.7bc  6.8ab 1.74a 2.00a 1.02ab  1.80a
Three scasons B 6.28a 22.4a 7.1a 1.66ab 1.92abc  1.11a 1.81a
C 5.9abc 20.2ab 6.8ab 1.70ab 1.94ab 1.04ab 1.82a
D 6.0ab 21.2ab 6.9ab 1.66ab 1.90abc  1.02ab 1.78a
E 5.7bcd 19.9abc  6.8ab 1.63bc 1.88abc  1.04ab 1.83a
Z% (90~) A 5.4de 16.0d 6.5b 1.60bc 1.84bc 0.99ab 1.70a
Two seasons B 5.4de 1594  6.5b 1.61bc  1.86bc  1.04ab  1.83a
C 5.7bcd 19.2bc 6.6ab 1.54cd 1.80cd 0.91ab 1.81a
D 5.5cde 20.3ab 6.8ab 1.54cd 1.79cd 0.97ab 1.81a

™

5.2¢ 17.5cd 6.4b 1.48d 1.70d 0.88b 1.67a

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.
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Table 7. Effects of retention stage and pruning position on the agronomic characteristics of tea leaves

T4 BELEVER leaf agronomic characteristics

FIEN iR R _ _ R _ _ ﬁ_pﬁﬁﬁg if%ﬁ’?ﬂ _
Retention Pruning - = = = - = = =
stage position Leaf length Leaf width Leaf area Leaf thickness
2nd 3rd 2nd 3rd 2nd 3rd 2nd 3rd
----- (cm)----- ----(cm?)---- ----(mm)----
=% (165~) 4.06ab  5.43abc 1.78abc  2.49ab  5.12abcd 9.58ab  0.203ab  0.242a

Three seasons 421a 5.50ab 1.85ab 2.49ab 5.53a 9.72ab 0.206a 0.243a

A

B

C 3.93bc  5.32abc 1.70a 243ab  4.74cde 9.19ab 0.207a  0.235ab
D 4.12ab  5.54a 1.88abc 2.52ab  5.46ab 9.84a  0.206ab 0.235ab
E 4.04ab  5.33abc 1.78abc 2.48ab 5.10abcd 9.43ab 0.20labc 0.228bc
A
B
C
D

% (90)
Two seasons

391bc  5.17c 1.73bc 2.35b  4.80bcde 8.66b  0.202abc 0.228bc
3.71c 5.23bc  1.65c 2.47ab  4.36¢ 9.16ab  0.202abc 0.229bc
3.74c 522bc  1.70bc  2.47ab 4.50de  9.08ab  0.196bcd 0.223bc
3.97b 520bc  1.82ab 2.57a  5.12abcd 9.50ab 0.191d  0.218c
E 4.0lab 5.21bc 1.84ab 2.60a  5.2labc  9.55ab  0.193cd 0.220c

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.
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Table 8. Correlation coefficients for the tree canopy characteristics and agronomic characteristics of

shoot
1% tree canopy characteristics
(£ iy M5 i = HeR L
characteristics Tree Tree Shoot Shoot Leaf horizon
height Canopy diameter length thickness
Rk Shoot density -0.915%%  -0.801**  -0.083 -0.892%% - (.899%*
B E 100 Shoots weight ~ 0.895%* 0.859%* 0.026 0.895%* 0.890%*
R Yield -0.940%*  -0.838%*  -0.026 S0.917%%  -0.928%*
A B Leaf number 0.724*%  0.615 0.378 0.702 0.692%*
= Flush length 0.400 0.304 0.586* 0.382 0.368
R = Tea bud length 0.541 0.467 0.485 0.537 0.520
Gt Y- A Ist 0.890%* 0.766 0.074 0.869%* 0.877**
Internode diameter 37~ & 2nd 0.898**  0.779 0.042 0.887+%  (0.889%*
G e Y- A 1st 0.701* 0.659 0.200 0.701* 0.697*
Internode length 57~ A 2nd 0.275 0.196 0.263 0.319 0.281
Sy # = Length 0.482 0.424 0.405 0.430 0.450
2nd leaf P Width 0.116 0.035 0.402 0.036 0.064
'El Thickness 0.762%* 0.654* 0.205 0.716** 0.732%*
17 Area 0.318 0.250 0.412 0.251 0.275
ST = Length 0.729%* 0.561 0.424 0.654* 0.671%
3rd leaf i Width -0.339 -0.337 0.258 -0.360 -0.360
'EI Thickness 0.962%* 0.920%*  -0.017 0.953%* 0.956%*
[ 17 Area 0.258 0.155 0.472 0.200 0.210

* ** 1 p<0.05, 0.01, respectively, n=10
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Table 9. Analysis of variance (F value) for the shoot yield of tea tree in retention stage and pruning

position
apd FIFe AR FIfE £ 4!
Source of variance df Flush density 100 Shoots Yield
weight

[ES Block (B) 3 0.9 0.6 1.4

e Retention stage | 227.9%% 11.0%% 44.6%+
F (R)

F B & RxB 3 0.10 0.3 7.9%*
gijf Pruning (P) 4 24 4% 1.7 5.0%%
FIEWxgE  RxP 4 3.2% 0.5 0.5

* *% - significant at the 0.05, 0.01 probability levels, respectively.

&+ BEREEEINEMMHROTREECFE

Table 10. Effect of retention stage and pruning position on the shoot yield of tea tree

BN TR TE TR 3y
Retention stage Pruning position Flush density 100 Shoots weight Yield
(buds/900 cm?) (g) (g/plant)
=% (165~) A 20.8e 63.3ab 128.1d
Three seasons B 26.8de 64.8a 165.6¢d
C 29.3d 59.5abc 171.9cd
D 31.5d 59.5abc 184.4cd
E 39.0c 57.0bc 209.4bcd
=% (90~) A 43.8¢c 55.3¢ 221.4abc
Two seasons B 41.0c 57.5bc 214.3abc
C 53.0b 54.5¢ 273.2ab
D 62.5a 57.5¢ 271.4ab
E 67.3a 53.3c¢ 293.9a

A: green and younger shoots below branches, B: yellowish green and lignified-slightly shoot,

C: intersects of reddish-brown and yellow-green shoots, D: reddish-brown and lignified shoot,

E: brown and lignified shoot (CK).

Means with the same letter was not significantly different at significance level of 5% according to Duncan’s
multiple range test.
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Effect of Retention Stage and Pruning Position on the Shoot
Growth and Yield of Tea Tree in Taitung

Hun-Yuan Cheng Horng-Jey Fan'

Summary

This experiment was conducted in order to investigate a series reaction of summer retention
time and pruning position in Taitung tea garden management system, the first report was
investigated on autumn tea production. The experiment had proceeded in 2001 at Lungteng, Luyeh
district, Taitung, with TTES No.12. The retention time were 90 and 165 days, the experiment
treatments of different pruning depths included (A) green and younger shoots below branches,
(B) yellowish green and lignified-slightly shoot, (C) intersects of reddish-brown and yellow-green
shoots (D) reddish-brown and lignified shoot, (E) brown and lignified shoot (CK) respectively.
The results of the experiment showed that 165 days summer retention stage had more new leaves
and longer flush in autumn tea, so the plucking time was 4-5 days later that than 90 days summer
retention stage, but there were no significant differences among pruning depth treatments. Flush
density and yield of 90 days summer retention stage were far higher than 165 days summer
retention stage, but the result of 100 tea buds weight was conversely. The deeper the pruning, the
higher the flush density and yield, but 100 tea buds weight decreased. In correlation analysis, flush
density was an important factor on the yield, but the 100 tea buds weight had no significant effect.

Key words: Tea tree, Retention stage, Pruning position

1. Associate Agronomist, , Assistant Agronomist, Taitung Branch, Tea Research and Extension
Station, Taitung, R.O.C.
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] ?'Wﬂﬁﬁlﬁ¢ CHIenEr) Fem epEaf > A3 ,ﬂi}?&'ﬁc[ e j}g (A. H. Munsell ) ]
st EJ o 52001 F Eilﬂiﬁ[gylffuii‘ ER I VEL;J;E/\}J,EF B Fﬁ{ U*r Fj s [J 177’*1[;_%5}7?1"? #ﬂ ﬁ'rﬁéﬁ”ﬁ
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P ESE ETAIBREY > SRR [ R R TR O YR
%%{ o PR NREE 83,0355 0 ISR EL0.119 (f 0 2001) o SRIRAIE (2000) PR TR
BRI I VES S IS P R R S R PR IR -
E'FJ (1992) T B pudt e ﬁ LR N TR B B CIRYPPVRR [T o ARV A A
SREEEIET T B ] o PAIPRR sk FE S pYEE r L USRI R BANEE TR (A TERLE
i J’F‘JIZIu °
Yadava (1986) I'J8i#3k5F (SPAD-501) iﬁuﬁ'zzfﬁﬁmﬁﬁé%&ifg P P
Z[JpVATIRE 7 H63%0.692 ; Singha*['Townsand (1989) I'J i’ ﬁ%ﬂj A ( trlstlmulus colormeter ) &l
W~ FE TV 1% (chromaticity ) ffi (L* ~ a* ~b*) > ZF[[#|DMF (N,N-methylformamide )
F 24 ] P LR (R2) STHIFE0.9 ~ 0.96 ~ 0.88 - KRS %%:’ID%PMW?:' o FHPZE
AR P F‘Eﬁ"ﬂéu fA'E' > (EAEIRIES Uilf[ﬂlﬁa ~ Z AR [P E OO B o
}Hc [ R A T R j flﬂ}ﬂ AR P PO > R fﬁligrtfﬁrdf i I =
AU (RL> 1996) © E%’?ﬁxﬂ“ Ve B R B g e ) ,Héﬁ IR O
Z01975) ~ ERpVH c‘-‘é?ﬁé:;ﬁ\ipaw%gﬁ‘é (A= 1978) J‘J?v’ﬁgiféﬁ EF AR Hremfgéﬁ 52
B (A 1987) o?’f‘éﬁf“’%f SRR S SO (7 SoMil [ () e (- > m
[UFOET% 1SR EUEEY, (hif) 5 PR PO B o PR o 7 e '%? ((E=a
(JEL 2 1996) -
ﬁi%ﬂ’?’?fﬂ%;;’} i i[fpﬁ?mi‘ FEEVETE > FURCEIRLER R —LabZe 7 > IARIBCHARAI-4° ]
TP REFT U= WO EIL > a s b e HLEAPR 5 af AaTw g o T i R T o T EI
ARG bR FEE AT TR AR RO L e b
& I Y ?F“frﬂ YA} (a2+b2)12Eg e [?%f % (Cab) - I'J]Cab/LEL 176041, (Sab) > I'Jb/a
ELEAE > Iltan! (b/a) EREUATF] (Hab) ') (AL*+Aa2+Ab2)125] g#*f‘i’\ Fiopu ez (AE) O
=) o AB AU S ENETU O E f“‘:‘:’?’?‘}y’}ﬁﬁﬁgﬁi}wﬁﬁ% » Bl B ﬁ'[ iél#*ﬁ‘/ﬁﬁc NSRS
2002) - [EZE(2002) SER29{FA - 20{ FLEER A5 [T # %‘;PF,IE[%& SENE S &glx’fﬁ}?r’?ﬂllﬁgt"gl,’%ﬁ? » A
I?p’ﬁﬁw &%'ZTEF'E o7 S B, i"’é?ﬁg‘ﬂ?i?é'ﬁ'%%l‘% SR R R Y s R B R
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Sample(s)

S*

AL*

L*

Lr*
/
Cs*

habs

0/360 °

as*  a*
B— - CIELAB &2ZE (Gonnet, 2001)

Fig. 1 CIELAB color differences (AE*) and its components :
(r=reference) : acolor standard : (s=sample) : each the color point :
AE*= (AL*?+Aa*?+Ab*?)°% (rectangular notation ), or
AE*= (AL*?+AC*2+AH*?)°% (polar notation ) .
C*= (a*?+b*?2)"2 (chroma) H*=atan (b*/a*) (Hue degree)

L R SRR % i) 1’“‘ : @p PRI BRI SR G B HTE - Y17 Le
a¥* b¥RCF Ll - affl ~ b FRL %D o S RS RIS B [P TR R
(= +2005)

Bb 0 A R ek 1976?" [E&I[EJ}‘ELF{ IF%KE FA ( Commission International de I'Eclairange,
CIE) ffl ezt e v 8 i 220> JICIE1976LAB (L* a* b*) 23k » ZH7 =1 FLfi] E#ﬁb«'r
SR - SRR I « S I PR T R T

CIE 1976 L* a* b* % [H][/ICIE XYZ i 4 M B E] (CIE XYZEit = il A

)

y 0.8 520
0.7

DOMINANT
WAVELENGTH

0.6+
0.5

1
0.4+
0.3

illumine white point

purple

0.24
0.14

0.0

0001 03 04 05 06 07 x

B_ -~ CIE 2mE
Fig. 2 CIE chromaticity diagram ( ff'lié‘?’?} » 2002)
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R Y VAT

L*=116 (Y/Yo)'3-16

a*=500[ (X/Xo) "3~ (Y/Yo)"?]

b*=200[ (Y/Yo)'3- (Z-Zo)'?]

AE: (AL*2+Aa*2+Ab*2 ) 1/2

(FECR2OK VR > X0=98.073 » Yo=100 > Z=118.232)
XY Zﬂ%’@?}%’ﬁff} M 5 Xo ~ Yo ZoE@CIE@Lﬁ:&ﬁﬁﬂEj’ﬁé‘;EUE MR ¢ L S 5 a%
b* £ El

P BT PP X Y~ ZRMEELL® ~ a* ~ bR &) 5 F X AR A e
SETYRBEL 5 0 U ’IUREﬁHHu%?*L‘Jﬂ;@%ﬁW' FHJFE“EIE ES @’ﬁﬂwp% P Ty A RO
oo ZRIE € 2 ] 'ilﬁ ST EARF > +a* AT~ ek AR S+ b* A Flt[ s - b* A
BEPOPR FL* AV E 15T 3 e e 5 OFREL » 1005F T (F > 20025 ff > 2003) -

B 7LF ZI PRI 27T & R pUR 3 I R 400 1440 nmE VB A ST IEE R
77 T B F R EJHFE'FTA ﬂ%ﬂ"? £ FRFOHT T AR ORIV IR L CREERER
1991) -

25 (2003) 1| ﬁgﬁﬁqﬁl'@%@ﬁﬁ;ﬁﬁj\ [ijﬁ[}l@frp'ujz_{ ¥ o Hl?ﬂ c‘-’lp'u 112 F (rirg]’;gj ) FIJK'E;{H'*
BRI [N R BT [ R0t [ AR [ [ S XA [l = A R P IR BT ARS  To E o
ST SRR [T RLT T > L ARHCE I OSBRI A -

BT (1991) 53T mﬁp@ﬁ*%ﬁu?ﬁc R O RS o T BIRTR R SR A

S5 53 AT R TR ifl?l’%’ﬁr%i?“ £

FE,{F;;J (TQS) =49.63+0.43 amino acids +0.47 caffeine +0.19AL+0.46 TF 3G
*l HIALE@F'EJEIFF, # B ’Fﬁﬁ?ﬁf’ [== 5 PradifN | IJ?FE'FTJ[,T%\W—O 958 ~ HLE[THIR2=0.918 - 7 %=
HOTHIF B SR F A F T %ﬁjﬁwﬁf ﬁéi‘f‘ﬁ“ RAES f,i% B R EJFTJ A (R
1999 5 8 » 2003 5 HHZ"> 2003 ¢ FIfly > 19925 FL» 1996) » Fht— b= BV F A | llﬁwﬁ«iaﬁ'w
ﬁ%%lﬂﬂl’ﬁ’iﬁﬂ* WSS e L S B g el o [ R pRES (R o BARSKFH AT R
F,EIEJ?EHJL[EI 3 ril?*ﬁ‘@m SR IEZE ERe L s J/J%VT 1 F E?F[u,? %ﬂ’i'ﬁfﬂﬁ e Bl
L'Jﬁ}ﬁ', fi;?l‘ﬁ‘ﬁﬁ*@m °

—E

MHEETSE
E %ﬁI—JAULﬁﬁ = [h} , JEIJEIF{I RETN [/:ﬁ;j'

— ~ BRI
R R R A TTHS-2 F5 1648 % 1 ¢ 125 A

= BB
EWRF S ‘F %ﬂ?{iﬁﬁ;ﬁ&@« P RF A E S = ﬁiﬁﬁ?fﬁilz%ﬁ’ﬁéﬂﬁ > BT
1005 =% SR+ 5 5 ISR (= ) SR R S B 00fWEe T » FiHIavEt
B T A fgw:f%rj P! (R~ AR STAT o IESEE RS
1. RPER O 0 M2 51 (Nippon Denshoku/NF-333%]Simple Spectrophotometer ) [ - I
CIEL*a*b*# <13k #A. » #F ETE h® (H*, Hue angle) Z*C*fifi (Chroma) - 73 JJ||[SZH 10 <iffll]
W BF A (A% ) > 2N (Nassau, 1998)
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Hue angle = arctangent (b*/a*)
Chroma = (a*2+b*2)12
2. BRHSPAD( ¢ I'J B FF (chlorophyll meter, SPAD-502, Minolta Co, Ltd., Japan.) [ «

B=8—FFEARUES

Fig. 3. Some observed position on the tea shoot .
(1B —EE + 2B T WEA DAL ¢ 3B T ER NaEbAL 5 4: BT FEMT ¢ 5: 52
B TNEML : 6: BEUMEARREML ¢ 7: E=WEA LA : 8: E=WEAHEML : 9: H=E
A NEML ¢ 10: SB=IEEA ARG ¢ 11 SE=IERAREL 5 12: SE=WER P 5 13 B=
IEERREAL - )

3. H¥k (chlorophyll) Z{I5kfZ (carotenoid ) Fi B E”J\L—
HBLEF IR0~ 2 SR (R R R ST 0. 6omd” SR TV B
SH o AR ERELLAL4 om? - P ( pH i) «?*T?“fgl o B BT B REIET R4
v F]1 7 80%ethanol 10ml > % 80°C *fﬂﬁﬁi 2055 8 > F VRSHETE % ]80% ethanol
EEZ=10 ml > [Jﬁﬂ{pw B VI RGR BTN F‘-i, © TRy Arple o3 MR EE440 nm o~ 645 nm
663 nm 652 nmfFfIEH A (0.D) ([f~% > 1992 1 Arnon, 1949, 1956) = FFEI =49 -

v
i /FW = 12.7 (D663) -2.69 (D645 X —
Zha (mg) ( ( ) ( ) ) 1000 X FW

v
HWHED /JFW = 22.9 (D645) -4.68 (D663 X —
#Fb (mg) ( ( ) ( ) ) 1000 X FW
B GHE /FW = 20.2 (D645) +8.02 (D663 X —
W AEE (mg) ( ( ) ( ) ) 1000 X FW

KERIBEFIRAE (mg) /FW = 4.695 X D440-0.268 X C X (atb)
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ﬁ%t DDA BERER TR AP R YL,
A= (nm)

V 1 BEF80% AT QV?JQEIUM?E??? (ml)

FW R L (2

C (a+b) PR (atb) p%ﬁ?&ﬁﬁ%
F,F_E?é FUskpy A[E': (mg)

= - a\RRHIRS
FISB92F 8F[1F 1292 12F]31F!

SR EEET 5

FRT EFHR E'J*IJ%EffJi%EI}"’\jfgf B THRE S FHEVERRVARYE o [NIFEEIVE 5 405 GiliER
fifﬁilﬁ'ﬁa CZRER I ,313@@[?%%![_(%'} ) o 1?"*?@'1?[1 %ﬁoolﬁg\"l}ﬁ » RS ET RS 5T AT
F— AT RWERT

T {pﬁ‘ﬁéﬁéfﬂ B e IS i N IR TR e g e A N TR f‘ﬁé” T {fﬁfé”ﬁ
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BRI o e FRE a* R RS SR IS o il s (D) [S%E'JEUI?W/
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_ ?‘0

FLFJEZéE’J—i%ﬁE PRV R B Py e &Kiﬁéfé CEYT RO AT HIVR (A ISR (K
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[fl= 2 BCE T [l O e DRI ESPAD B2 B (e ) RLERBGIIIO R BT R - (1)
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BRSBTS ﬁﬁ‘rﬁ& Sy e S o BRLANE AR ATB L o B FLARA R B D - 5
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gﬁ?ﬂ%ﬁ SR 22 SR RS E] T A AR (T B (coefficient variance, ¢.v.%) (F= ) o EIFEELSY
N Fﬁ %ﬁ@@lgrm 15% » “HSBY s 5 F/ﬁ %ﬁ@%lgﬂs 12% > ¥ &7 ;iﬁ[j{}é IS ﬁ@fh'@(
8.03% > 751 5Y= R ASEI G | - diFff - B HI? Il *ﬁfﬁﬁﬁﬁ'l?ﬂﬂ £ BHB L fﬁ fAb
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P 1 %E'?EUF#‘};VU 20%3 > BHHIR12.0 4.88%1 ] ©
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Application of Color Measurement Technology on the
Measurement of Tea Bud Color

Horng-Jey Fan Hun-Yuan Cheng' Ming-Shaiun Guu’

Summary

The measurement value of chlorophyll meter (Soil-Plant Analyses Development unit, SPAD)
would increase along with the number of tea shoots. The chlorophyll content has emerged first
in the third leaf. The shoot color also would transform from yellowish green to heavy green. The
standard sampling is one bud and three leaves, and the measured location is the lower left of the 3+
younger leaf when use colorimeter (color difference meter). The averages of L* value, a* value,
and b* value are 32.78 £ 1.99, -9.38 + 0.79, 11.60 + 0.86, respectively. Corresponding measured
averages of chlorophyll a, Chlorophyll b, Chlorophyll are 1.576 + 0.1996 mg/g, 0.45 + 0.14 mg/g,
2.15 £ 0.34 mg/g, respectively. The averages of carotene and SPAD chlorophyll absorption value
are 2.08 = 0.57 and 50.66 + 4.24, respectively. The best measured location is the lower left of
the 3rd younger leaf (location of No.12) by the non-destructive determination of tea leaf and bud
color with chlorophyll meter and colorimeter to use non-destructive determination of tea leaf color
changes. in the best position to the left of the leaves on the lower third position (No. 12 position).
The SPAD value and L*, a*, b* values can basically reflect the chlorophyll content.

Key words: Tea tree, Tea leaf and bud color, Chlorophyll meter, Color difference meter

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

2. Professor, Department of Plant Industry, National Pingtung University of Science & Technology,
Pingtung, Taiwan, R.O.C.



W e 2 g IR o] 61
&K— - NAFEEUIBERSE
Table 1. The pigment content of different locations of leaf and bud
B el Fakka kb Hakck TR SPADIfi
Leaf position location chl-a chl-b chl car cmr
------------- mg /gFwW ----------—-
T BCH st leaf 1 1.242d 0.281de 1.573¢ 1.574cd 42.85f
T2 CH 2nd leafl 2 1.478c 0.242¢ 1.843de 1.297d 48.225def
3 1.652bc 0.465abc 2.243bc 2.033bc 50.25bede
4 1.614bc 0.246¢ 1.989¢cd 1.074d 48.725cde
5 1.788ab 0.437bc 2.440ab 1.919¢ 54.55abc
6 1.509¢ 0.265de 1.793de 1.359d 50.475bede
Avg. 1.608 0.331 2.062 1.536 50.445
+0.124 +0.110 +0.274 +0.417 +2.489
5= p¢E 3rd leaf 7 1.631bc 0.536abc 2.267bc 2.456ab 46.575ef
1.568¢ 0.580ab 2.264bc 2.544a 52.125bede
9 1.641bc 0.569ab 2.359%b¢ 2.574a 55.325ab
10 1.917a 0.607a 2.731a 2.551ab 48.175def
11 1.686bc 0.598ac 2.445ab 2.561ab 49.200cde
12 1.595bc 0.568ab 2.324bc 2.574ab 52.725bcde
13 1.171d 0.409¢cd 1.702de 2.542a 59.400a
Avg. 1.601 0.552 2.299 2.543 51.932
+0.222 +0.067 +0.308 +0.041 +4.439
mean 1.576 0.446 2.152 2.081 50.662
+0.200 +0.144 +0.341 +0.573 +4.238

The mean values in each column follow by the same letter are not significant different at 5% level with

Duncan’s multiple range test.

Chl-a=chlorophyll a, chl-b=chlorophyll b, chl=chlorophyll (a+b), Car=carotene, Spad= spectral absorbance of

chlorophyll.



HID
oY) Aq PIPUSWITOIAI UOTOUN] OTJBWOIYIOST 9} U0 PIseq WIsAS uoneoyroads I10[0d Onewion]d-11) oy} I0J dn[eA SNJNWIS-1I) Y} SI SIY], iZ ‘A X "BWOIYD
pue ony Ay} MOUS 4q 29 4B pue ‘Aysourwun| oy} Smoys , T 1ey} se aoed juajearnbs ayy Aresu sey AjoAndasiad jeyy saoeds 10100 oy} JO OUO ST SIYL, 14q ‘4B ‘41

159} a8ue1 o[dnnuw s, ueOUN YPIM [9AJ] %S T8 JUIIIIFIP JUBOYIUSIS JOU Ik J9)I] SWES 9} Aq MO[[0J UIN[OD YO8 UL SON[BA UBIW YT,

EriRaT 26 B (2007)

%
[

7F‘IL‘4I

1Y

62

8VS0F 966°S C19°0F 6Cv 01 0¥S°0F 86¥'8 6S8°0F ¥09°11 S8L0F S8¢°6" CIOTF SSLTE ueatl

61¢°0F 8L8'S 91¢°0F STS01 981°0F ¥CS'8 0I¥'0F OICTCI €CS'0F 188°6- COITF LLT €L £

S61°0FSEL'S LY6'0Fe0S 01 LILOFILY'S Poqege 1 246976~ qecy e el

61C0FEY8'S 9¢9°0FC89°01 615 0FCY9'8 B69°CI 29¢01- qe9LCE 4!

661°0F6L9°S L8L'OFCIY 01 YE9°0FL8E qecy Tl 26201~ qeLece I

SOT'TF98S9 CCTTFE68'6 LSTTF60T'8 qelvCl 2096~ qegL ce 01

ST OFSPR'S 89T TF708°01 S90'TFLOL'S QBT 26E01- qeQcee 6

eYI'0FLOL'S VL6 OFCLS 01 60L0FrCS'8 Oqe9TCI 24S6°6- qecsce 8 Jed[ pIg

CLTOFCSL'S 8ST'TF808°01 €68°0FCCL'8 OQeITCI OqeE6 8- B8Y'LE L i

86L°0FFECT9 L96'0F8Y6C 01 906°0F99LY'8 S0S°0FCE6901 9%9°0F869'8- PIT'CF961°CE Bay

LITOFEYR'S SYL'0FI9Y°6 98S0FBEL'L PT001 qeyy 8- qeseoc 9

SLT'0F8IL'S ¥9°0F169°6 VLY OFSEO6'L PIq8L°01 2qeg0°6~ qQe1'1¢ S

670" €F86S L £06'€FE08'I1 8SEEFRTLO'6 PO91S 01 B89'L- qesyce 14

9IS 0FELY'S 8L8'0FC08°'6 9L 0F86'L PoqeL 01 9qsT6” a88‘0¢ € Jes[ pug

01 IFSET9 9L0-TF60L°01 C0I°0FI8'8 PoqeCy 11 2qey0°6- qeziee C i) e

€STOFPE9°S 961" TFSTH 01 290" [F811'8 Q611 2qye 6" qe06°'1¢ ! %Mm wam
z A X «a . v B T

[N 7

pNQ pue Jes| JO SUOI}eD0| JUSJaYIP JO SoUBIBYIp 100D 8] “Z d|geL

Bl oTNEEELN T2



B RS R FOsEE U 63

&K= NEFEEUCREEEIEEZRHN

Table 3. The cv % (coefficient variance) of pigment and color of different locations of leaf and bud

® Ij . {‘jfﬁf L* a* b* chl-a chl-b Chl Car Spad  Mean
Leaf Position Location

- KR 462 13.02 1495  9.02 3737 1952 2522 551 1615
Ist leaf

2 1099 1028  7.15 1448 2893 1660  7.86 12.08 13.55

3 469 794 1237 1465 3634 1877 3414 874 1720

ST e 4 1737 17.15 951 713 4187 920 1574 419 1527

2nd leaf 5 228 377 562 794 4027 1061 3627 852 1441

6 152 539 377  9.61 4491 1344 3252  6.09 14.66

Avg. 7.37 8.90 7.68 1076 3846  13.73 2531 792  15.02

7 20.18 19.00 840 889  10.45 829 835 938 1274

3.73 872 910 746 862 813 696 378  7.06

9 264 481 754 536 1441 1077 870 441 7.33

SV 10 1129 898 13.01 3.65 1005 542 968 568 847
3rd leaf 11 3.02 6.36 830 1097 1137 1133  12.07 8.51 8.99
12 244 532 723 320 370 340 517 859 488

13 1.18 589 5.11 9.48  11.25 8.58  10.82 155 673

Avg. 7.64 8.44 8.39 7.00 9.98 7.99 8.82 5.98 8.03
Mean 6.54 10.12  10.34 893 28,60 13.74 19.78 6.47  13.07

L= luminosity (0 is black , 100 is white), a=color coordinates , + is red , - is green; b=color coordinates , +
is yellow, - is blue; Chl-a=chlorophyll a, chl-b=chlorophyll b, chl=chlorophyll (a+b); Car=carotene; Spad=
spectral absorbance of chlorophyll; 2 avg= the average of the all locations of the 2nd leaf ; 3 avg = the average
of the all locations of the 3rd leaf; mean= the average of the all locations of all leaves.
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Table 1. Correlation analysis about pigment contents and sensory evaluation of Bai-hau Oolong tea
making competition (Hsinchu, 2006)

—v—v

e Chl.a Chl.b Chl.atb Chl.a/b Car | SO R ;
(ng/g) (ng/g) (ng/g) () ' [i60% )
Al 1342.14 496.55 1838.69 2.70 1926.99 44.00
A2 1333.90 502.63 1836.53 2.65 1888.17 44.00
Bl 1253.26 495.51 1748.77 2.53 1884.49 40.00
B2 1322.63 485.36 1807.99 2.72 2199.06 40.00
Cl 1586.81 617.17 2203.97 2.57 2452.19 38.00
C2 1184.14 458.58 1642.71 2.58 1976.97 38.00
D1 1215.02 450.05 1665.07 2.71 1827.44 36.00
D2 1336.91 527.41 1864.33 2.53 2142.53 36.00
El 1290.75 457.06 1747.81 2.83 1967.58 32.00
E2 1244.70 468.88 1713.59 2.65 2001.72 32.00
SRR AR 0.21ns 0.24 ns 0.22 ns -0.20 ns -0.10 ns

R SR ns A B
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Table 2. Correlation analysis about pigment contents and sensory evaluation of Bai-hau Oolong Tea
competition (Miaoli, 2005)

By = Chl.a Chlb Chl.at+b Chl.a/b Car [;7? byl =
(ng/g) (ng/g) (ng/g) (o) 7609 ; )
A-l 704.11 353.46 1057.57 1.99 1660.20 52
B-1 789.50 392.18 1181.69 2.01 1972.99 46
B-2 1000.95 462.79 1463.74 2.16 1919.08 50
B-3 796.78 382.18 1178.96 2.09 1780.06 46
B-4 868.48 421.75 1290.23 2.06 1803.37 48
C-1 881.62 413.67 1295.29 2.13 1981.01 48
C-2 911.79 394.70 1306.50 2.31 1842.76 44
C-3 975.71 466.08 1441.79 2.09 1818.51 45
C-4 958.05 422.65 1380.70 2.27 1588.85 44
C-5 943.62 435.55 1379.16 2.17 1934.22 45
C-6 963.60 470.81 1434.41 2.04 1692.47 44
C-7 958.96 433.49 1392.45 2.21 1777.53 44
D-1 790.51 386.00 1176.51 2.05 1733.62 46
D-2 1555.96 678.55 2234.51 2.29 218633 40
D-3 911.80 418.94 1330.74 2.18 1595.67 44
D-4 1080.58 47235 1552.93 2.29 1828.81 40
D-5 1243.06 547.27 1790.33 2.27 1917.33 40
D-6 1165.27 467.80 1633.07 2.49 1830.81 38
D-7 1359.85 587.95 1947.81 231 2002.20 38
D-8 1524.74 629.78 2154.52 2.42 1960.37 38
E-1 1050.83 455.24 1506.07 2.31 1621.15 36
E-2 1518.58 660.99 2179.58 2.30 2156.28 36
E-3 1235.35 531.29 1766.64 2.32 2130.89 36
E-4 1325.33 567.39 1892.72 2.36 1791.84 36
E-5 1345.94 589.96 1935.90 2.28 1963.72 36
SERRAR -0.81%* -0.74** -0.79 ** -0.81%* -0.35 ns
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Table 3. Correlation analysis about pigment contents and sensory evaluation of Bai-hau Oolong Tea
competition (Miaoli, 2006)

TR P
SR RSB DT
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TR Chl.a Chlb Chl.a+b Chl.a/b Car fi T PR
(ng/g) (ng/g) (hg/s) Q) (G609 5"
A-1 1133.04 519.58 1652.62 2.18 2309.37 54
A-2 1073.27 514.72 1587.99 2.08 2494.92 56
A-3 1178.67 536.97 1715.64 2.20 2330.00 52
B-1 908.37 384.52 1292.89 2.37 1979.33 48
B-2 1352.42 610.31 1962.72 2.22 2270.24 48
B-3 1105.44 471.36 1576.79 2.35 2089.17 50
C-1 890.72 398.08 1288.79 2.24 2002.64 45
C-2 1073.42 483.73 1557.15 2.22 2296.58 44
C-3 1373.91 589.75 1963.66 2.33 227341 44
C-4 1101.17 438.81 1539.98 2.51 1960.89 44
C-5 1206.48 520.81 1727.29 2.32 2099.62 46
D-1 1826.49 793.98 2620.47 2.30 2541.96 42
D-2 1957.66 864.03 2821.69 2.26 2491.54 42
D-3 1811.33 787.10 2598.43 2.30 2618.48 42
D-4 1765.99 776.63 2542.63 2.27 2380.46 42
D-5 1682.57 620.37 2302.94 2.72 2337.49 42
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Study on the Relation among Pigments and
Manufacturing Process of Bai-hau OQolong Tea

Chun-Liang Chen Kuo-Renn Chen'

Summary

The objective of this research is to understand the change of the pigment content during the
tea manufacturing process, so that may help us to judge the flavor quality and grade of the tea.

Experimental results showed that the samples from the tea making competition did not show
significant correlation between the pigment content and sensory evaluation grade. But the samples
from the famous tea competition showed most significant correlation between the chlorophyll
content and sensory evaluation grade. The chlorophyll content may become a good index to judge
the flavor quality and grade of the Bai-hau Oolong tea.

Key words: Chin-shin Dapang, Sensory evaluation, Bai-hau Oolong tea, Pigment

1. Assistant Agronomist, Senior Agronomist, Tea Research and Extension Station, Taiwan, R.O.C.
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Table 1. Accessions of the Camellia sinensis (L.) O. Kuntze f. formosensis Ktamura and contry of
origin used in this study

Name of accessins English name Township of origin

GRS De Hua She wild tea FEASF PSS E 2138 (Yuchih Township, Nantu)
HURE Fong Huang wild tea #5458 (Lugu Township, Nantu)

FURUITR Mei Yuan wild tea #(Z E5% (Ren-ai Township, Nantu)

BN AUE: Chih Ya wild tea ) a«sﬁﬁ, 7780 BT (Fanlu Township, Chiayi)
ST 1 Long Tou wild tea ) a«yﬁ, ¥ RS ' (Fanlu Township, Chiayi )
LRI Le Ye wild tea F4 357 EIT5E (Alishan Township, Chiayi )
PREATI LT Min Ghai wild tea ﬁ,’Fﬂéﬁf 3 (Maolin Township, Kaohsiung)
REIURE: Nan Fong wild tea FJ{J?%F%- 438 (Maolin Township, Kaohsiung )
AR Yung Kang wild tea ’F'} JNACT 5 (Yanping Township, Taiung)

—F{' | Ry Chin-Shin-Oolong i&i‘ﬁ Fﬁ[}ﬁg’ (Cultivar)

i TTES No.8 F e (Cultivar)
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Fig.1. Parts of flower of Camellia sinensis (L.) O. Kuntze f. formosensis Kitamura.
A: flower bud, B: sepal and pedicel, C: outer petal, D: inner petal, E: carpel, F: stamen.

(Z) (el
[ T
2006F 95| = 2007 1%] JE"“E?H: Ve, B 9E3J‘?110E3]‘}ﬁ‘3(/°' I/Tl’a K W U 2
ﬁqu e qyt[f?tﬁg I/TL* S ERHA o 3;‘1 F— iﬁfﬁp&ﬁf » I 7{6;&%”%%”%5”{%
(micrometer) A3 TL —F’*JJ** 107{ﬂL H308H o Wl [Lgs I RE R T IS (GhSEE X
FE) -
2. BT
) j’jﬁ P TR BRI TR, (- T ] i TR R T
FI7JF o
ER b 2 SRl
S2YEAIFE (1996 ) puHikix clsrPJ R o HY | TL:; ru ,;{fj‘(&){é"?_&f}?igﬂf& zﬁ[’;‘%@qyggz&
Lo PP SRR BUR AR 4 5 ﬁ?ﬁﬁ,f VIt F S SRR o T R R



76

R LAY 26 1 (2007)

% ABT-150S Scanning Electron Microscope * I'J 15k VY J[lﬁrq PR TOR R s i S A
el /fﬁﬂ?ﬁbﬁé Lﬁ[ﬁl}%@fﬁ[’ (52— @510 ) » 71| Polaroid 667/% M i1l g

(S RE2 fol (AEErdtman (1952) NPC/ % (N @ (L3771 EE ! (Number, NO~N8) P :
"i’fﬁ[’ (Position) » (PO~P6) » KC "-’Fﬁ‘[‘ﬂ: ( Character, CO~C6) gﬁg‘ N (j%'l » 1983b) o

(1) fkftpu | BIR[FR Y [Erdtman (1952) JTLinElﬁiJ/:k@ 53R V (= HIf® > 1972 3?'4 ,

1973) -
(2) (BRG] P S OO A LERPIERE) (1983b) [SEF 1299 (1956) (19534
o

(3) Bk A SO (M Erdtman (1952) - IR (P) BRI REIR (E) fUE=ill (P/E
fift ) fFA (= AR > 1972) ©
(4) T“L‘;{’r}}fy][ Ef%;f:%;ﬁk I}EH@ (1980) [Sd¥Fia%yd (1956) *I/*ﬁ”i%[;’tp I/ o

TSR EEET 5

— fEEIRBELITR

1.

2.

4.

ﬁ@f}?ﬁpl[% TU/‘I‘fEﬁJ{ () DEESIFR =V 2 b B4

(M0 (pedicel) [~ ABdiE S TLRIS SR BRI S (LA 7}%&"&5&’:& EERN S T

= y@m&[ , ﬁﬂbiﬁm&qﬂ [ PRI R A e RIS AW D T

ROTERS ~ ZF o VR FEBYT L A mu# ot R AR I S R

10.3£0.4 mmifr B P90 E EELR > SRR TR 54221 mmE ] -

(=8 Ccalyx) = 52 BEE LI PRSI - 374 FLATE AT LIRS ‘T‘FIW%?"&%%’@"‘I i

R AR S LRPETRSH o ST R H203 FBHET Y REU PUE D

BrthaH » PIF R R R A AR T BT PR -

&5 (corolla)

(1) Tfpus ol o P el > S eme o ER IR e ~ P B SRR
R 14, 0+1.4 mmi o HRELY R 8BF13.241.3 mm o R ELRY T 9.841.8 mm - P
V5 ] B 2 B o T Ry R T 2% R T T e > 1 35010520, 1 mm > s BB IRLT
RRH L‘\,H;EJ%’ I H9E50.4+0.1 mm o ST G N ER A T RS > IS EE15.341.3 mm
FRERA G IR~ R85 I [[KE14.951.6 mm ~ 147515 mm > L RITH 11.942.0
mm ° F’“’”‘" Fl! \}FFF'FLL [#12.4£2.2 mm ™~ FF [T 12.242.1 mm{ﬂ%ﬁf o AR 8.741.2 mmi 7
BT TR T 0.540.1 mmist A H"; FLEE0.3+0.1 mmistiE o

(2) TRl s FEI et Do 2P e TRt o SRR o i ERIT AN
FoT Ity TR LTSI G - IHip2~34 209 Elﬁﬁ SUESie [‘Jﬂﬁ"’ Flo 4~54; [
EﬁHJI/ EH'KJI/ , F'Kf'iﬂjgﬂ‘{tﬁ&@#ﬁ Tﬁm T*’?‘—"%Lﬁf&?@mﬁm”lﬂ Efé-}j:j]“’\ l N TL%.T
Eﬂj’%-“u,h—mﬁ?*és TeEaget ! > N 2RPVIER FI5ER6~TH > T ISR D EVE R [# 5.6£0.8

g viﬁﬁiﬁ” im [#7.6£0.75

E N (stamen) TELHr % > LR o TEY [ﬂj*ﬁ ST o IR S TRgET SRR T

PEILES wr% SE T 2RI LBt > YRR o BB EY RIS A o e B

Fo F262.129.84 % » H W ERA 7 (118 223.2412.0 - :Eﬁi PELRYH 79.6422.7 < (LR T

FUT# 10.0£1.2 mm =~ 5VE T [% 10.04£0.8 mmieb= > B 75 E ol {17 8.7:60.7 mm » E EREN% f 1 2o

% °



£ [t P PO AR P 7

5. wl (carpel) : g 5 Fit (epigynous ovary) 0 %EN—J” EAESF “E‘F'Ilh‘ﬁﬁ B

SR [ S R A L) 5 A (Y H%LL ERE AU ERN 2 U
IR PRI SRR [SRE 2 e E"'”:”' JRan T

LA S R L LS o S R 3 Mmf {1 89103412 mmit = H KA

B4 9.8£1.2 mm > fHTEVEE T 6.9£0.6 mm o (L5540 /i AT 1/2-1/6. ] -

AT = e PO TR R s g BRI LA (- ) e T R ORI =
Hzfﬁ%*ﬁﬁ[*E‘fiﬁtf’?féﬁ‘f[‘iﬁﬁﬁﬁ AN I Tlamle e =" g2 = 1 A R Nuﬁglrp T EE3
R < BYIRE20040) ) o E BRI~ SR TR o RS ST21E100~2004F > SRR IR ~ IR
P~ TR SRR~ RN~ P8 b8 8B BI3RE10040T )™ - pUE By Ik =

(1963) ?ﬁfﬁm#,ﬁ;ﬁm ’ *iﬁéfﬁjiﬁs\g’rﬁlﬂ‘ 8517521 0 P BAEET 5152200 - o GLE
(1972) ?ﬁ@ﬁ VR T [FRA ST e %&Z?&iﬁp@p[% » BTSRRI/ 50 76~1904F < iy A P AT Y
[ERABTHE80~2604F » ELFIII [ 7o i (262.0 + 9.8) fit % » H KGR (223 2+ 12.0) it [~k
HIE (2023 +123) - FPERRYIE (79.6 £22.7) ok FPRAENER - (LRG0T T 21T 99
[ U5 7 b S o

EAUE i EPar Ml b R e ‘?ﬁzﬁ”bﬁ‘ﬁ,;[%lﬁ”mﬁi[*%a(Hs1ehet al.,, 1996) ° HR
PSP MRS T R R SHEIIRG DS o BRI - g - R - Hﬂ#d
FJE o 41 (1992) Felililo| R H@@%ﬁrﬁ? PGB R PIFIES = (1) fls P RSS2 4y
f“"F'JﬁJ@{;éﬁﬁﬁnﬁw: (2) Hlas«l ﬂéﬁ'r&aﬁm* TEREE 1 2 TREAITCE IR R
(3) [ B > B0 2eh [y % > {IRFEEN D o RPAE R E LA 2 e o TR
Tep= g Haewart P EETA T ;;grk” JP) =R (262.0 £ 9.8) {2 % o BIEPHR] (20067 9
FI-20075 TED) BT [ 0SS o (RS i = e o ST TR T AR TS o B el %
ﬁlﬂ:ﬁ;’\%‘ HHE&%DF T SBRFIB TR S Ll e (85I ) -

i (2007) e HF’?EJH%ﬁ UEE jﬁ;} A B R TR A R A e R
FE I O g H s L 1 E"i’m Féﬁ o PR gERR AR R T R %&*ﬁfﬁﬁfﬂu i
;;1 %%%pﬁ@%@ EX[) Eﬁlgm&p‘ﬁ@gl



EriRaT 26 B (2007)

%
[

7F‘IL‘4I

1Y

ou :x

(@ SFuedN) 4
‘soA :0 ‘A1eAo0 uo I 0 ‘uondniqe 9[4S JO [9A9T :[eS ‘uondniqe 9[4S JO "ON :UeS 9[A)S UO IIeH SH
‘PBu9] 91418 IS (Toquunu Judwe[l] (U ‘Sud] Juswer] [ ‘JoquInu [eI0d ud ‘ssauxory [e3od ouuf dy ‘yipim [ead souuy md]
‘iSu9) Teyed Jouuy :dj fssauxporyy [ejed @ 3dO ‘ppm [ejed O :mdQ Suol [ejed ommQ:1dQ ‘arey redog:ys froqunu [edog:iug ‘yaSusy [991pad :Id
‘§°ON SALL: 11 ‘SuojoQ-ulys-uryd:Q[ 8o piim Suesy] Sunk:e o) pim Suog ueN g
80} PlIMm TRYD) UIA:/ B9} P[IM 9X 9T:9 89} P[Im no SUoT:§ ‘ed) plim eA YIYD:f 89) PIIM Ueng I9]A:€ 89) plim Sueny Suoy :7 ‘o) pIim ays eny o |

78

x o x x X o 0 x x x o oH
S/T~¢/1 &/1~T/1 e/1~T/1 [ S/1~¢/1 [4a! S/ e/l 9/1~S/1 S/ S/
€ € € € € € € € € € € AHM
x x x x x x x x x x x SH
(wu) 18

SI'T  I'1¥9°8 CIFC0l VIFL6 I'1F9°L CTIF6 6'1F9°L 0 1Fp'L TTF88 TIF8°6 6'0FC'8 9'0F6'9 8'0F1'6
SETL QLYFL'69T T'CIFIBIL 8'6F0CICT LTCFI6L S6F8°G91 O GIFIOCI LYIFTYCL L'8FYLLL O TIFCECT 98FI6ST  L'SFCRIL  £TIFETOT ug
SI'T  0'1%C8 CIF6’L 6’ 1F8°L CIFIL CIFC8 9'1¥0'8 60F0°L 9°0¥0'8 0'TFI'8 ¢CIF00I  8°0F0°01 L'OFL'8 K
€60 9°0FS9 S0FS9 9°0¥8'9 SOFEL v'0¥C9 0'1¥9°9 S0FE9 L'0F6'9 v'0¥C9 LOF9L 8'0F9°¢ 1’0709 ud
S0°0  T'0F0 YO0F0  T°0FE0 YO0F0  T°0FS0 1070 '0F¥°0 $0°0FS°0  T'0FF0 €00Fr'0  ¥OOFFO0  CO0OFFO (ww) 3
91 TI'IF6°01  TIFL'TI 0TFS'TI CTIFL'S I'ex6'0l 9 IFVI1I I'¢FL0T  9°TFS 01 I'gFCe TTHCL 80766 8'0FS6 (wurur) mdp
PO'L O1FOVI  STIFLYL VIFLYL 0CF6'LIL ETHYlE 91F8C €TF6EL eeFeyl  9IFevl I'IF6 el ¥VIFrel eIFesl (v 11
900 1'0¥S°0 ['0FS°0 '0F¥°0 '0F7°0 1'0FS°0 ['0FS°0 '0F¥°0 ['0FS°0 1'0FS°0 '0F7°0 1'0FS°0 €0°0Fr 0 (ww) 1do
&8 vIF6'6 P IFP 11 CIFC6 0'IFV'L 0'C¥8'6 9'1F6°6 CIFI'6 S'IF6'6 viFscl  VIFIT 198 6'0F9°6 (ww) mdo
w1l TIF6LI eIFcel  vIFL0I 8'1¥8°6 I'ZF0°Cl 8 IF81I 9 IFS 11 STFETT  YIFOVI 6°0F9°1I EIFI0l  9IFSCl (v 190

x x x x x x x x x x x ys
SI'0 1'0F0°S S S S S S S S S S S S us
SET I'1FE8 PIFS'8 ¥ 1¥8'8 TTF0'8 SIFE'8 I'1FC'8 '¢Fr'S y0FE0l1 L'1¥9°8 9°0FS'8 0°'1FC’8 *9'IF1°6 () g
(<00 UeaJ\ I 0l 6 8 L 9 S ¥ € 4 I SR
as 1 SUOISS00Y

einwe

sIsuasouwLIo) "} dzyuny| "O () SISusUIS eljjowies) JO SUOISSOI0E JUBIBYIP Ul SI9MOJ JO SIsjorieyd dlwouoiBbe Jo uoneLieA “Zajgel

c BENTICALEEMENEMFS « "2



Il R S e
LR L Y AR
79

- ;l;}*ﬂ ZRE2 TS
< Fﬁ'/‘lﬁ[ﬂ,@:'g’ﬁ,
| [l s
° T]mtﬁ:%\] . - J f:J;F{?TL*_, .
(round) + 1718 g g (Teppiois (&=
9 g a Rl ks TE;/'F":T%{J:;;; %TﬁTL%}*fﬁf’%’gﬁ;gq% T ) 0 PR EE
\% *ﬁ;&:— LA R (ﬁ TARIET (prolate Sp}; R T (3_001pat\ 12 i 5 TLg A ﬁ
P p /L ne reticulum ) ([4) CLOIdal);TQQﬁJ"J\Em38 e) i LY,
1. fﬁl{l I"-,n—_l;i_ [ % - ° T )F‘QJI/%FL\‘:\B%AZ. L‘:::: - Q-SIHm ’ FE[-'BS-44 o
l‘[/» (DeHua She wil Plﬂﬁlﬂij[l[ﬁl# ~ = N M pm
TSR > T ),Z‘dtea) TP R
— = G P £ IR Za e
ﬁj?[&'lglm[gg[n// , %fﬂﬂliﬁjr *}'FUJ F1594.006 » 7 HI= HrET
- iﬁﬁ’ ([Fﬁ':A) i HSBTpEE L,vm: ,:k ETEMI'I +0.7 x 36
2. WEIR (F o J 0 =Bk \7{@{%;%@ EPRP— 9+ 1.8 um > gyl b 2]
ek ;%;I;u&mg wild tea ) ﬂ‘ﬁf it “wﬁﬁ PR AR T {;; ,
I ﬁ*’” = I—Q TS T S 3k }
R e 17U s - 2t
1, T E R 17> %lﬁplglﬁ_ggjg o f:iri‘ﬁ'fﬁml 4
= zﬁﬁ‘ (qgﬁ]: B SRR T > TLps F Fu41.4 £ 1.3 x 384 +
3. IR ) )0 TR B 4% 14 pm > gl
PR (Mei Yuan wild 9 B AL ERAPIHIRAL T R
TH SR i) LU
i o 1 E N S Hi TR F 153 559
e, GENTT %IEEI@E: s £596.09¢ » T HR HE
SR (W= O SRPGIARREN T, > TLs < puts38.8 £ 0.6 x34
4 AF ° J o Tl 9F Bl i A S 6 £ 1.9 um » gFlF
{I[% (Chib Ya wi R TR - 3 e
TH L a wild tea) o S R ) T s
SRS Pz - A7 e ’
I o TS 5 SR
PP e - ﬂi KT 114118379 T ISR UHE
fd:l 5 E \zﬁ*ﬂ; ( (= ﬂpllg[E%%fW[gnw - FF&P'MIS + 1 8 x
5. B[ At (= a) - AN R ST 8 % 36.8 +2.0 um » iyl ¥
H5F} [% (Long Tou wi S A AP 5 S A
. ¢ Tou wild tea ) AL o Afff | UfEIEN
TS SR T e A ]
- s TS TS
iy B L %ﬁﬂg;r B 171451009 > LSS
. SRR *’J‘ﬂiﬁxij :E_«‘rj‘ﬁﬁfwg[g,w/ , T%}%fﬁﬁmo.z +£09 %363+ 1.1
KPS, —, S ’:\ﬂw' — = e AT e : : ’ ’ N
- IR (Le Ye wi e ([=B) - TH AR AT > A um > R
e wild tea) . n:ﬁ’ifE V> =
[P HRSRE - Tl AR
— = VA LS T o
AP 2R 1 B R AAREET (sub FIRPIRLS1.0 £ 0.4 x 44
7. PF{.?E‘ I - ﬁ — ([l%ll} C) o u prOlate) L LS £ ’ 2+1.0 um ° FedaTals
FRA L] (Mi . TERSHE I R R RAE G
e nGhal Wlld tea) J;I\ /Hmel’ﬂ'ﬁHﬁW y H ~
SR LT AE P
Ay 8 5 [ L ﬁ'JT R 153 S E
B FBIENTY > S SR £191.0% > T IR I
. SR B3 R AR > F’%‘%ﬁ} J11539.5 £ 0.8 ¥ 36.0 £ 0.9
i — T ) Ll A 2 s S 5 S S : . s I
AT (Nan Fong v [ s = BEffR LA A 09 um > BHIHEE]
S wild ea) S (A AT S E
5 @E"@'E@Eﬂ% , ;—gfbgflj}}:%% 7% » T4
(verrucae) > = e R4
e) » Sk b = Fv44.7 +
9. Sl ) gk (PB HPARIET Coblate 7%5.3 409+ 6.0
j\'\ L[[4(Yun K ) ° SpherOldal) ) IR Caiis : Hm ’ FETHI*"”
(2T “’?ﬂy[ang wild tea) SRR 1 B £ %P{;z
b SR T T ST
e e 1 [E4 cot A T=R F 157 S 8
B S 3100 9 » ISR
SRPRGIAEEI T > TS - ELL“\049.1 +4.1%x4
J o TR0 BE It Bt el A o 5.6 £ 4.3 pm > Effl 1
FRUA AT > A IS
@ ,ﬂ‘\lﬁE[_T\t;JEI g -
LR



80

10.

11.

R LAY 26 1 (2007)

=ikt (Rpac) -
?” J“Fi,i?g ( Chin-Shin-Oolong )

R ERER I o TR 150 4 1593.996 0 T ISR PNI463£3.7 x 42.0£3.9 pm > BiFEER] -
Ay [ 18R EB IR > A SR B SRSTSAEARRTEN Y o LR Y B A KLAR AT SR o RS
PR AR VAR > S SOT S P g 2 g (WTA) -

*F",%S%F (TTES No.8)

ek BV L—ﬁﬁu*‘ﬁlﬁ} £188.090 » TR HEI41.6 £ 1.4 x 37.8+ 1.3 pm - [T
iy e BT A B E T S fEE@P FISTSAHLARIEN ) > TLfst 9t BEf A ERAPIARTSRE » S PTAsA SR
AR E VR T AIRE] > 2 oh s A PSS SR (3-colpate)  (JHISB) -

H%h‘ﬁ%?&pﬁ* J V“@”‘%J%E? T E 2Pl TSRS Teppr i (51.0 + 0.4 x 44.2 £ 1.0
pm) ARV (49.1+4.1x45.6+43 um) o i) Ff?lp[ﬂﬂ*}}#ﬁ'] (38.8+0.6x34.6%
1.9 pm) o fLpapt | Hi#] (AErdtman (1952) Pipepodis = =% ) L AR o E R A
SR LN LN RS LS LIRS L F'?ﬁﬂ (BB NPT 5T ER2AERER] - 55 H[iﬂl;[ﬁf‘ﬁfj
= (25~50 pm) FEPRRI=ELIR fﬂ“ﬁ@ﬁ [~ VR ~ AT S IR
FE R Ry [4 ? uasgyf U HIARE R LR (50~100 pm) AR o fifE L
B P VRN RS IR (1972) ~ B (1990) ~ Huang (1972) Frfpenl R RIRPsL Tep B vHE B
&;ﬂﬁlﬁfﬁl .

PITR 9 B0 R s R S A R F VI RBEL TY » H ﬁ??"t‘)[ﬁilﬁ/ )
o SPUT TR 0y [ SR A A | tf AT + A AR+
(2007)%}$§’F'[Hgfﬁﬁp[fz.{;]ﬁjry]glﬁﬂ%ﬁgﬂﬁé ; ﬁJjZi:J\/[SE’[‘g}ky)‘zJﬂFt L HLE Y achgflgwﬁﬁguw
=58 ?ﬁﬁr?i’ﬁm‘iﬁ%\‘ﬂ s o HERIEURUN T R RLEPR R T {fl  ALPTLRE | VR
E

TeB B3I R > F5EN (FErdtman (1952) VNPCIIRE » Bre fLpofe I/’]}FF JHEF 3438
HITBo R 9t Bt .0 F"FE‘T}‘“E' AT > AL l’”&O Spum!'J ™ ‘/“Tﬁ}i{’f:"*? *AHETE LA AN
EET I R (1990) M Ao et al. (2002) el il - EFFJ’E‘L“L [éﬂLJ’ﬁE;ﬂfri"ﬁtgﬁ%lFE
B o S P ST o L VAR - [yﬁﬂ l"“l & R I/TL‘*},*JrEH;;‘W—:Fﬁ}PE‘EF
R RHE TR ] AR 2 e

%Fﬁ P VRGN o TeR R T REE B (SRR TR > 1 (1973) hﬁ”mi’lff[
TIORGOS T £+ IR A - SR i
PIPRIL > s Sg=m V AR JUSTRED BT P s 5] o F)}@jr[/@j“\}fﬁa
o



&/="

CI [ S R [ R

EEUURIINERTEIRIANRIEETEHER
Table. 3. The size and percentage of normal pollens of accessions of the Camellia sinensis (L.) O.
Kuntze f. formosensis Kitam

81

Percentage of

Accessions Length (Sul rzne) Width normal pollen
(%)
De Hua She wild tea 41.1+0.7 36.9+1.8 94.0
Fong Huang wild tea 414+13 384+14 953
Mei Yuan wild tea 38.8+0.6 346+1.9 96.0
Chih Ya wild tea 41.8+1.8 36.8+2.0 83.7
Long Tou wild tea 40.2+0.9 36.3+1.1 100.0
Le Ye wild tea 51.0+04 442+1.0 100.0
Min Ghai wild tea 39.5+0.8 36.0+0.9 91.0
Nan Fong wild tea 447+53 40.9+6.0 91.7
Yung Kang wild tea 49.1 +4.1 45.6+4.3 100.0
Chin-Shin-Oolong 46.3 +3.7 42.0+39 93.9
TTES No.8 416+ 1.4 37.8+1.3 88.0
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Table. 4. Polar view, equatorial view, aperture type and exine pattern of accessions of the

Camellia sinensis (L.) O. Kuntze f. formosensis Kitam

Accessions Polar view Equatorial view Exine pattern Aperture type
De Hua She wild tea round prolate spheroidal fine reticulum 3-colpate
Fong Huang wild tea semiangular prolate spheroidal fine reticulum 3-colpate
Mei Yuan wild tea round prolate spheroidal fine reticulum 3-colpate
Chih Ya wild tea semiangular prolate spheroidal fine reticulum 3-colpate
Long Tou wild tea round prolate spheroidal fine reticulum 3-colpate
Le Ye wild tea round sub prolate fine reticulum 3-colpate
Min Ghai wild tea round prolate spheroidal fine reticulum 3-colpate
Nan Fong wild tea round oblate spheroidal verrucae 3-colpate
Yung Kang wild tea round prolate spheroidal fine reticulum 3-colpate
Chin-Shin-Oolong round prolate spheroidal fine reticulum 3-colpate
TTES No.8 semiangular prolate spheroidal fine reticulum 3-colpate
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Fig.2. Polar view (left), equatorial view of pollen of Camellia sinensis (L.) O. Kuntze f. formosensis
Kitamura
A: De Hua She wild tea; B: Fong Huang wild tea; C: Mei Yuan wild tea.
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Fig.3. Polar view (left), equatorial view of pollen of Camellia sinensis (L.) O. Kuntze f. formosensis
Kitamura
A: Chih Ya wild tea; B: Long Tou wild tea; C: Le Ye wild tea.
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Fig.4. Polar view (left), equatorial view of pollen of Camellia sinensis (L.) O. Kuntze f. formosensis

Kitamura
A: Min Ghai wild tea; B: Nan Fong wild tea; C: Yung Kang wild tea.
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Fig.5. Polar view (left), equatorial view of pollen of cultivar.
A: Chin-Shin-Oolong; B: TTES No.8.
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Variation of Flower Characters and Pollen Morphology in
Accessions of Camellia sinensis (L.) O. Kuntze f.
formosensis Kitamura

Bo-Ru Chen' Chui-Feng Chiu* Jin-Chih Lin® Mau-Shing Yeh'

Summary

In this study the characters of flower and pollen morphology of 11 accessions including 9 wild
teas of Camellia sinensis (L.) O. Kuntze f. formosensis Kitamura and 2 cultivars were investigated
to discuss the variation. The results are summarized as follows:

Characters of flowers: Pedicels are glabrous and length is 5 to 10 mm. Most of them have 5
sepals, 5 to 7 petals, 80 to 260 stamens, and 3-fid at apex of style. Their levels of style abruption
are 1/2 to 1/6. Numbers of filament divided into 3 groups: above 200, 100~200, under 100. Ovaries
are glabrous including Fong Huang wild tea, Mei Yuan wild tea, Chih Ya wild tea, Min Ghai wild
tea, Nan Fong wild tea, Yung-Kang wild tea and TTES No.8. Ovaries are pilose including De Hua
She wild tea, Long Tou wild tea, Le Ye wild tea and Chin-Shin-Oolong.

Pollen morphology: Pollen is divided into 2 types according their size. Pollen are medium
(25~50 pm) including De Hua She wild tea, Fong Huang wild tea, Mei Yuan wild tea, Chih Ya
wild tea, Long Tou wild tea, Min Ghai wild tea, Nan Fong wild tea, Chin-Shin-Oolong and TTES
No.8. Pollen are large (50~100 um) including Le Ye wild tea. Polar view is semiangular including
Fong Huang wild tea, Chih Ya wild tea and TTES No.8, and others are circular. Equatorial view of
most of accessions are prolate spheroidal; however, Nan Fong wild tea is oblate spheroidal and Le
Ye wild tea is sub prolate. Exine sculpture of Nan Fong wild tea is verrucae, and others belong to
fine reticulation. NPC classification, all pollen morphology is 343.

Key words : Camellia sinensis f. formosensis, Variation, Flower characters, Pollen morphology
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