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Fig. 1. Weights per 100 young shoots of tea cultivar TTES 17 harvested
from different growth seasons.
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Fig. 2. Fresh weight(%) of bud, stem, first and second leaf detached from
young shoots of tea cultivar TTES 17 in different growth seasons.
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Fig. 3. Moisture contents of tea shoots and different parts harvested
from different growth seasons.
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"Fig.4-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (spring, 1995).

2nd leaf Stem

%0
[
- % RH40% +BO

-0
=& = RH60% 80

—— RHE0% 50

Moisture content (%)

S S BB ABBIBE°iBELBEIBoSRAs

S T ST

uO 6 12 18 24 30 38 42 48 54 0 [] 12 1B 24 30 36 42 4B 54 680
Withering time (hr)

Fig.4-2. Dehydration curves of different parts detached from fresh young

shoots of tea during withering as affected by temperature and
relative humidity treatments (spring, 1995).
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Fig.4-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative

humidity treatments (spring, 1995).

Table 1. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative

humidity treatments (spring, 1995).

Relative Regression coefficient estimates
Temperature humidity 5 5 By R?

(°’C) (RE%)

18 40 74.70 -0.022 -0.013 0.9967

60 74.79 -0.048 -0.010 0.9961

80 75.40 -0.164 -0.007 0.9996

25 40 82.03 -0.830 -0.005 0.9966

60 81.18 -0.571 -0.009 0.9981

80 79.97 -0.118 -0.008 0.9964

32 40 82.75 -1.434 0.003 0.9822

60 78.68 -0.712 -0.007 0.9958

80 76.04 -0 -0.013 0.9967

.064

—
Y (moisture contents)= 4+ A X+ Bzxz(drying time)
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Table 2. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative
humidity treatments (summer, 1995).

Relative Regression coefficient estimates
Temperature humidity 4 B Y R2

(C) (RE%)

18 40 77.62 -0.136 -0.005 0.9992
60 77.74 -0.116 --0.006 0.9984
80 77.89 -0.254 -0.001 0.9989

25 40 77.57 -0.267 -0.009 0.9954
60 76.96 - -0.129 -0.011 0.9934
80 77.39 -0.133 -0.003 0.9914

32 40 77.75 -0.606 -0.010 0.9921
60 76.57 -0.120 -0.014 0.9979
80 76.78 -0.167 -0.006 0.9965

A
Y (moisture contents)= 4+ A X+ Bzxz(drying time)
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Fig.5-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (summer, 1995).
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Fig.5-2. Dehydration curves of different parts detached from fresh young

shoots of tea during withering as affected by temperature and
relative humidity treatments (summer, 1995).
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Fig.5-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative
humidity treatments (summer, 1995).
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Table 3. Quadratic regression models for drying curves of tea shoots (bud with
two leaves) during withering as affected by temperature and relative
humidity treatments (autumn, 1994).

Relative Regression coefficient estimates

Temperature humidity 5 B Y. R?

(°C) (RH%)

18 40 75.81 -0.250 -0.004 0.9983
60 76.06 -0.244 -0.004 0.9971
80 75.87 -0.253 0.002 0.9878

25 40 79.02 -1.100 0.001 0.9958
60 79.19 -0.687 -0.004 0.9949
80 75.68 -0.331 -0.001 0.9886

32 40 79.44 -1.038 -0.003 0.9941
60 79.70 -1.190 -0.002 0.9932
80 76.19 -0.025 -0.006 0.9730

A
Y (moisture contents)= Z + A X+ BZXZ(drying time)
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Fig.6-1. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (autumn, 1994).
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Fig.6-2. Dehydration curves of different parts detached from fresh young
shoots of tea during withering as affected by temperature and
relative humidity treatments (autumn, 1994).
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Fig.6-3. Dehydration curves of tea shoots (bud with two leaves) during
withering as affected by different temperature and relative
humidity treatments (autumn, 1994).
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Fig. 7. Dehydration curves of different parts detached from young shoots
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Effects of Withering Temperature and
Humidity on the Quality of White Tea
(I).The Dehydration Curve

Jin-Chih Lin!  Shih-Shiung Chen?

Summary

Experiments were conducted from the fall of 1994 through spring and summer of 1995 to
investigate effects of withering temperature, and humidity on the quality of white tea. Young
shoots of a bud with two leaves harvested from ten-year-old tea (cultivar TTES17) bush, which
growing on the Taiwan Tea Experimental Station, were used for the withering experiments. Split
-plot design with three replications were applied to three crops of tea under controlled temperature
and humidity. Three levels of withéring temperature, 18, 25, and 32°C consisted as the main plot.
The subplot were three levels of relative humidity, 40, 60, and 80. Dehydration curves of tea shoots ‘
during 60 hours withering were recorded before oven dry.

Experimental results showed that tea leaves withering under low temperature (18 °C) with
high humidity (80% RH) had a slow drying rate (slope) of dehydration curve (water content, X de-
note withering time in hours). When tea leaves withering under a higher temperature (32°C) with
lower humidity (40%RH), the drying rate increased about 3 times faster than that under low tem-
perature with high humidity, where the dehydration curve was. The dehydration curves of the sum-
mer and fall tea showed the same results. Rapid drying caused degradation of chlorophyll and
resulted in redness of tea leaves, which led to poor quality of white tea.

Experimental results showed that withering the tea leaves at the temperature close to its
growth environment gave a better quality white tea. Month mean air temperature was 15.2 °C at
Taoyuan area during the growth period in the spring, and was about 25-27 °C for the summer and
fall. It was suggested that tea leaves withering under low temperature with high humidity, such as
18°C for the spring, and 25°C for the summer and fall, with 80% relative humidity to 40-50 hours,

are essential to a better quality of white tea.

Key words: Tea, Withering, Temperature, Humidity, Time, Dehydration Curves.

1. Associate Agronomist, Taiwan Tea Experiment Station, Yangmei, Taoyuan, Taiwan, 324. R.O.C.
2. Professor, Department of Agronomy, National Chung Hsing University, Taichung, Taiwan,
R.O.C.
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Fig 1. Diagram of the infrared withered system
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Tablel. Sensory evaluation of made-tea from TTES No.12 cultivars (summer crop
of 1990) prepared by different withering methods

HEHEH
I[tems of tasting
E e r K B B K O T K B
Methods of withering Appearance Colour Colour of Aroma & Total
liquid Taste

(10%) (10%) (20%) (60%) (100%)
IR 30°C 7.36 @ 7.48 @ 13..7] 4 39.25 @ 67.80
IR 35°C 7.36 @ 7.44 4 14 .42 @ 41.04 @ 70.26
IR 40°C 7.29 @ 7.36 @ 13.92 @ 40.79 @ 69.40
HtZ W (CK)Solar Withering 7.36 @ 7.40 @ 14.04 @ 40.75 @ 69.55
BHAZEE(CK)Natural Withering 7.23 @ 7.23 a 14.13 2 41.33 @ 69.92

BBl FARRERILAHFEMAS BT YE
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Table 2. Sensory evaluation of made-tea from TTES Nol2 cultivars (autumn crop
of 1990) prepared by different withering methods

25

FFREE
Items of tasting
E=IE RS ¥ K B o® K @ F O b
Methods of withering Appearance Colour Colour of Aroma & Total
liquid Taste

(10%) (10%) (20%) (60%) (100%)

IR 30°C 6.50 @ 7.00 @ 15.33 2 40.00 @ 68.83
IR 35°C - 6.92 @ 7.34 2 14.41 8 41.67 2 70.34
IR 40°C 6.58 2 7.16 2 14.92 @ 39.50 2 68.16
IR 45°C 7.50 @ 7.50 @ 14.17 @ 39.00 @ 68.17
HXZE W (CK)Solar Withering 7.08 2 7.25 2 14.58 2@ 39.66 @ 68.57

HARREBIRAFRAAS BT

% 3. NAZEMABREZ AT+ R (BUEER ) B MiFr kiR
Table 3. Sensory evaluation of made-tea from TTES No.12 cultivars (spring crop
of 1991) prepared by different withering methods

FHREHE
Items of tasting
2 ¥ K - Ko F OBk w4
Methods of withering Appearance Colour Colour of Aroma & Total
liquid Taste
(10%) (10%) (20%) (60%) (100%)
IR 30°C 7.25 2 142 2 15.00 @ 45,33 4 75.00
IR 35°C T7.25 2 7.17 @ 14.50 @ 45.00 @ 73.92
IR 40°C 7.42 8 7.17 @ 14.30 @ 43.83 @ 72.75 °
HY.ZE W (CK)Solar Withering 7.42 @ 7.17 2 14.25 @ 45.83 2 74 .67
B ARZH (CKk)Natural Withering 7.17 8 7.67 2 15.00 @ 46.83 @ 76.67
HARAREBILNEERTES T YE
£ 4. TRAEFRBREZEFOLEE(TIFEER )RR MR
Table 4. Sensory evaluation of made-tea from Chin-Shing Oolong cultivars
(summer crop of 1990) prepared by different withering methods.
AFREHE
I[tems of tasting
2= % ¥ R - Ko FoOK w4
Methods of withering Appearance Colour Colour of Aroma & Total
liquid Taste
(10%) (10%) (20%) (60%) (100%)
IR 30°C 7.00 2 6.75 4 13.88 @ 39.50 @ 67.13
IR 35°C 7.00 @ 6. 75 @ 13.75 @ 40.25 @ 67.75
IR 40°C 7.00 @ 6.75 @ 13.88 @ 40.25 2 67.88
HXZ W (CK)Solar Withering 7.00 2 7.00 2 13.50 @ 37.25 @ 64.75

HAXAMBIEMTEMTLBRZIFIHE



26
EHXEMERRE 16 3% (1997)

# 5. TRZEMEBRHEZELETE(BIVERR)HMI Z TR
Table 5. Sensory evaluation of made-tea from Chin-Shing Oolong cultivars
(spring crop of 1991) prepared by different withering methods.

FHREHE
Items of tasting
2 ® K (N K TFOBR w4y
Methods of withering Appearance Colour Colour of Aroma & Total
liquid Taste
(10%) (10%) (20%) (60%) (100%)
IR 30°C 7.67 2 7.50 @ 14.08 @ 43.00 @ 72.25
IR 35°C . 7.58 4 7.25 4 14.42 @ 44 .00 @ 73.25
IR 40°C 7.58 @ 7.25 2 14.58 @ 44 33 @ 73.74
H¥Z WM (CK)Solar Withering 7.67 @ 7.17 @ 14.67 @ 44 .00 @ 73.51
EHAZE W (CK)Natural Withering 7.67 @ T:33 2 14.67 2 44 .83 @ 75.50
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Studies on Paochung Tea Manufacture
from Fresh Tea Leaves Withered by
Infrared Ray

Lian-Fua Chang1 Tsu-Han Lai? Chung-Teh Sheng3

Summary

Withering is a compulsory and important procedure for making partially fermented tea. Tra-
ditionally, solar withering is a dominant method of withering tea leaves although in some occasion
when the weather is not cooperative, hot-air may be used. However, the anticipated result of solar
or hot-air withering may not be satisfactory due to bad weather and facilities for operation. This
is especially true in some high elevation areas where foggy and cloudy weather is prevalent,
creating a tough environment for withering.

The objective of this study was to develop an infrared ray withering machine and to test the
appropriate condition when using it to wither tea leaves. The tea cultivars used were cvs. Chin-
shin Oolong and TTES No. 12. Solar withering was used as a control check during the application
of infrared withering machine.

Infrared withering had same effects on causing moisture loss and enhancing polyphenol
oxidase activity as that of solar withering. The infrared withering machine would be appropriate
if tea leaves were hold under 35°C for 10 minutes. Based on the results of sensory evaluation,
there were no significantly varietal (cv Chin-sin oolong vs TTES No.12), seasonal effects on made
-tea quality between solar and infrared withering. Therefore, if the weather is not well and outdoor
solar withering can not be conducted, infrared withering can be applied to ensure sufficient wither
for tea making. The withering capacity can be expanded by applying several sets of the machine
or enlarging the internal space of it.

1. Associate Assistant of Taiwan Tea Experiment Station.
2. Professor, Graduate Institute of food Science, National Chung-Hsing University.
3. Professor,Dept. of Agricultural Machinery Engineering, National Chung Hsing University.
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Fig. 1. The structure of rotary dehumidifier
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Fig. 2. The outward appearance of rotary dehumidifier
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Table 2. The comparison of fuel consumption

B Om 0 BREM % W ™ K N AHRA
_ () (BF) (E) (AF) (T/8#)
A _ -
+- - 100 3.0 8.2 1.0 106.5
R _ -
MR RE 130 6.7 1.6 ——  104.9
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Table 3. The comparison of tea quallty between dlfferent drylng treatment
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(10%)  (10%)  (20%)  (60%)
i W 8 70°C 6.8 6.5 15.3 43.0 71.6
R 70°C 6.8 6.3 15.2 42.6 70.9
Z, T B 1 #8 100°C 6.8 6.3 15.1 41.3 69.5
TR0 S 6.3 6.2 15.1  42.2 69.8
fo oM
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The Use of Rotary Dehumidifier
in Tea Drying -

Ming-Chun Liu! Terng-Feng Huang2

Summary

High drying temperature causes the loss of aromas of tea. In the experiment, the rotary
dehumidifier was introduced from Industrial Technology Research Institute, it combined with
the tea drying machine to form a drying system which might dry tea below 70°C. It revealed that
low temperature drying by using rotary dehumidifier maintained more aromas in drying process
and increased the made qualit'y. '

The experiment showed that the rotary dehumidifier drying only need 4/5 drying time in
comparison with hot air drying and it also lowered 2-3% tea water content than the hot air
drying during the drying process. In order to get the multiple uses of continuous drying mdchine,
it was developed to be fully closed so that the air might circulate in the drying system , it thus
might be used for tea roasting.

The rotary dehumidifier drying system is more suitable for strip shaped Pauchong tea
because the tea must be-ta_kcn into drying machine for primary drying immediately after rolling
and then complete man_ufactu're process with final drying in it, As for the semi-ball shaped
Pauchong tea , it i1s not suitable to use rotary dehumidifier Id'rying system for drying because there
are several repeats of 'fepanning and ball rolling_ process between primary drying and final
drying which may cause the loss of aromas and damage of tea quality. '

The cost of using the rotary dehumidifier dfying system to dry tea was higher in compari-
son with the traditional hot air drying ; however, it may be considered to use from the view

point of maintaining the aromas and pmmoting the quality of made tea.

Key words: Tea, Rotary Dehumidifier, Dry

1,2 . Head ,_iresea:rch assistant , Department of Tea Machinery , Taiwan._'
Tea Experiment Station , Yangmei , Taoyuan , Taiwan , 324 , R.O.C. '
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Table 1. Effects of winter pruning date en percentage of bud burst and young
~shoot development of spring tea (1993) _
0 FRBMWMEE B & H M Pruning dateé  ( A/E nonth/day)
Stage of "”ﬂ_. TW.TMth  .meumff e
- Cultivar young shoot WM& H B  Investigation date __
. . T1/l0 _ITT?G' I2/20w . 1/10
/05 1705 /18 2/15
. s IR Q=== == mmmmmmmmm o
BR12M  REEF B (Rest bud) 4.7 26.9 75.9 100.0
% % M (Burst bud) 95.3 73.1 24.1 0.0
TTES No.12 B§ % thBursting 0.0 53.7 24.1 0.0
— %l Leaf 6.6  19.4 0.0 0.0
— 32 Leaves 48.9 0.0 0.0 0.0
= M3 Leaves 32.4 0.0 0.0 0.0
7Y M4 Leaves 7.4 0.0 0.0 0.0
WORTT FKREEFE(Rest bud) 7.7 50.3 76.0 59.5
Chin Shin ®#f *¥ M((Burst bud) 92.3 49.7 24.0 40.5.
Dapang 8§ 3¥ HBursting 8.4 41.9 19.4 40.5
— %1 Leaf  35.0 7.8 4.6 0.0
— 32 Leaves 36.3 0.0 0.0 0.0
= 3 Leaves  12.6 0.0 0.0 0.0
WHORBM KM (Rest bud)  15.4 62. 1 37.1 '
Chin Shin ®f Z B (Burst bud) 84.6 37.9 12.9
Oolong §§ # HBursting 14.5 37.5 - 12.9
— M1 Leaf - 42.2 0.4 0.0
— 32 Leaves 19.8 0.0 0.0
= 3 Leaves 8.1 0.0 0.0
ZAFUFRHNERREFERCEE

PREMATAERME L EFR o AR12NB 115 10 ENRRELEFHERE > %
48 .53 /4007 A5 » BBHH | 115305 BIEIRE3L . 53/ 400FHANKL » EHBHEE
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TRERT » REICREE(82)  WOATE1E 105 RRER2 . 35, 1005 H AL
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® 2. SERNKRYHERBEFEEZLE (1993) _
Table 2. Effects of winter pruning on shoot density of tea bush.(1993)

N B & X 12 W B N # LB M

H 3 TTES No.12 | Chin Shin Dapang Chin Shin Oolong

Pruning date WAEEN BEEE  WEEW  OEEE  WELE  GEem
(#/ A/ H) (B/B) (¥/400cm’) (B/H)  (F/400c’) (B/H)  (GE/400cm’)
(year/month/day)(mOnth/day)(shonts/400cnf)(month/day)(shoots/4000nf)(month/day)(shoots/400cnf)

| a | a a
1992/11/10 1/11 48.5 1/26 24 .3 1/27 48.0
b ab b
1992/11/30 2/02 34.5 2/15 23.3 2/15 37.8
C 0, | C
1992/12/20 3/22 29.5 3/02 19.0 3/15 26.3
() C ab b
1993/ 1/10 4/07 25.8 3/30 21.3 _ 4/07 32.5

. RPEGTFISEBZ/NRE R SRR R AR5 % R o

% 3. AFANHBBNERETRE L BLE A cm

Table 3. Effect of winter pruning on shoot length of spring tea. (cm)
3% B B 4 mEB®  A/E '
Pru;;ng date Observation date month/day

/B

month/day 12/29 1/5 V/11 1/18 1/27 2/2 2/8 2/15 2/23 3/2 3/9 3/15 3/22 3/30 4/7

Bk 1288 TTES No : 12

11/10 7.74 9,08 11.70 (1/12)
11/30 2.44 4,09 6.11 7.68 8.23 (2/3) | |
12/20 | 1,38 3.36 3.36 3.36 3.47 4.29 5.42 5,62 6.60 8.36 (3/24)
-1/10 2.39 2.77 3.49 4,29 8.72 11.20 12.24 (4/7)
| ¥ K717 Chin Shin Dapang
11/10 3.58 3.80 5.04 5.18 6.60 (2/1)
11/30 2.01 2.84 3.98 4,01 6.63 6.70 7.40 (2/17)
12/20 . 1,42 2.64 3.98 4,72 5.46 7.54 (3/5)
1/10 0.84 1.22 2.11 4.12 6.09 8.77 9.77 12.92 13.51 (3/30)
> Chin Shin Oolong
11/10 3.02 3.89 5.42 6.42 7.51 7.73 7.92 (2/9)
11/30 1.00 2.97 3.51 5.06 6.30 6.49 7.56 (2/15)
12720 | 1.27 1.42 2.41 3.61 4.44 5.67 6.47 7.57 7.63 (3/16) '
2.22 3.17 4.53 5.81 8.74 9.47 12.40 (4/7)

1710
B ( )BRIERMBN A/H

EABRMEHRENEEXHEREIVE
& BN B A BAA T SRR » 457 H IS 205 MR o RR11F 105 R
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4. ATHMERSTNENESNSUE
Table 4. Effects of winter light pruning on harvesting date of tea.

m B HFE 1993 . 19944

Cultivar Year i

MEER SR K WA KR AKX WAK SR BE O NA WE A%

Pruning date Early Spring Spring Summer Autumn Winter Late winter Early Spring Spring Summer Autumn Winter
A7 ————— B/H ——mmm B /H '
month/day month/day month/day

HFI28 11710 17128 4412 6/26 8/3 9722 11/9  LVUA 41 57 121 97
TTES 11730 2/3A  4/28 6/28 8/6 10/4 11/23  2/7A  4/28 6/14 8/15 10/ 4

No.12  12/20  3/24 5/11  6/30 8/17 10/ 7 12/ 2 3/ 8 5/10  6/28 8/21 10/13
1/10 4/ 7 6/17 7/28 9/20 11/3 1/ 6 3/14 ~5/12 7/6 8/31 10727
LA 117100 27148 4712 178 8/31 10/22 17284 4/ 6 6/6 8/15 10/20
Chin Shin 11730  2/17 4/28 7/13 9/ 3 10/26 2/18 4/12 6/ 9 8/23 10/28
Dapang 12/20 3/ 5 5/11  7/19 9/11 11/ 5 3/15 5/25 7/6 8/31 11/ 7
1710 3/30  5/26 7/23 9/20 11/15 /25 6/3 7/25 %7 11/14
wORE 11710 2/ 94 412  7/9 9/23 11/ 9 22 - 6/27 9/ 1
Chin Shin 11730  2/15 4/28  7/13 10/ 7 11/26 2/22 - U5 YT -
Oolong 12/20  3/16 511  7/20 10/21 12/108 3/18 - 115 9/15 -

/10 4/ 7 7 8 9723 11728 1/ 6A 3/25 - 7720 9/21

gk 1. %0 %ﬁiﬁl%ﬁiﬁ&%ﬁﬁﬁmﬁmﬁﬁﬁﬁ% o
2. 12520 H R 3| pr = |
3. 1994&*3512%%%@%%@1@%
4-Ad§ﬂﬂﬁ§§F

0 LR R B RCR SE EL » TR0 SRR I » LA SR 0 0 25 O T . T
A (% 4) © WBETHR 28 IHNRNERERERRSH » KERD » FOW 50
CEESTIIR (E 8) » AR SR RS R A -
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RBARB W HRAHRHEN AR ETLIHE

FERBER » @RI 10 R ERERERESIR 15120 K2H 3H BE
AR S% » 4H 2HR2SHREREEINEERR » HEASIPR11H 9H K23H
RIGIE RIS A B WE R » &M 200 EXMRLEENFEHE LR » A0
Q00 EABRITHY » QIRGR ~ SRBMAFRGEERBHIREHRELRGEREE - 115
10E M RBENREETRE _-XBRZBSE » HEXTGTERS » BRERZIHE
BFHH o« B OARTRE LDRERSEARLAILA 100 BB AR R L XEHEE » HPHELE
RN AR ERSRELRE S o _
 TERSMEI2H208ME: (HR) RIAIHANEREHEREREHMEERBIEG  LE
LA10E MEBERI4 A TH » BFEMEERBHR  EBSHK 128 15 RIS GTHT & B
=R R o

G128 TTES No.12 —_—

EE8YEZ (A /7H)Prunning date (month/day) —
LA1/100 — — 11730 — — —12/20 ~1/10 —

IIIIIIIIII

iiiiiiiiiiiiiiii

llllllllllllllllllll

S " S wsliagegy P el e

1992711  1993/1 3 5 7 9 11 1994/1

ﬁﬂﬁﬂﬁ(ﬁ/ EH)Prunning date (month/day)
L A100 — — 11730 — — —12/20  ——1/10°

IIIIIIIIII

.............

llllllllllllllll

L el e 0 B wehepegee S

llllllllllllll

1993/11  1994/1 3 9 7 9 - 11
f£/A year/month '

i 2. 2FEBNERHEHESRI2RENHZEE
Fig 2. Effect of winter pruning on harvest date of TTES No.12 Tea bush.
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W0 A4T Chin Shin Dapang -
#E A (B /H) Pruning date(month/day) —_— —

oo A110 — — 11730 — — — 12/20 —— 1/10 ————

. LI T I I B I R Y N

iiiiiiiiiiiiiiiii

L AL 0 e 0 omipikipiey el

L ] ————— L e l—

llllllllllllllllll

1992/11  1993/1 3 5 T 9 11

B HRI(A/8)Pruning date. (month/day)
11710 — —— 11730 — — —12/20  ———1/10

lllllllllllll

iiiiiiiiiiiii

1993/11  1994/1 3 5 T 9 11

£#£/8 vyear/month

W 3. STEMKEHSELATENZLE
Fig 3. Effect of winter pruning on harvest date of Chin Shin Dapang tea bush.
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W.LR#L Chin Shin Oolong —— ——

llllllllll

llllllllllllllll

llllllllllllllllll

U N N E—— | N W— N I OU— | N 4 ]

81/11  82/1 3 5 7 0 11 83/1
E/H year/month o |

B8 H#H( B/ )Pruning date (month/day) |
L0 — — 11730 — — —12/20  ——1/10

B 4. BYMERHNELEHENCEE
Fig 4. Effect of winter pruning on harvest date of Chin Shin Oolong tea bush.

% 5. AT AN AN 4 SEY L P

Table 5. Effects of winter pruning on the growing period of tea.

U e e g —— —— ool

B EE 19934 19944

Cultivar Year — . . : '
MEHR - FER =R HER R £%K 2SS Fak ;A Xk Bk K

Pruning date Early Spring Spring Summer Autumn Winter Late winter Early Spring Spring Summer Autumn Winter

A/ — - H - - - H —
month/day

ak128 11710 63 91 75 38 49 48 69 78 36 75 4T
TTES 11/30 66 85 6l 39 59 49 69 81 AT 62 49
No.12  12/20 95 48 50 48 5] 56 79 63 49 54 53
1710 88 71 4] 53 44 64 64 5 50 56 58

WLATT 11/10 83 51 87 4 53 - 79 69 61 70 67
Chin Shin 11/30 79 71 76 . 52 54 - 80 5% 58 65 67
Dapang  12/20 76 67 69 48 55 - 86 7 42 56 68
- 1710 80 57 58 59 56 - 75 70 52 44 68
WO 11710 91 63 8 76 A7 - | - - - - -
Chin Shin 11730 77 73 76 8 49 - - - - - -
Oolong  12/20 87 56 70 94 50 - - - - - -
1710 88 92 77 66 40 - - - - - -

il - L - il . i o

B 1. 128208 KM e
2. EFERHIRAIRMHE T IR R FEE RO
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AREXFHYFF SRR P E )
- RERWEIRERREFRR AU ER » RFGEHHE ZRE - 6 - L8/ - K& -
WIREEERREEEZER  HPRENP 16~24° CEE AL B A HE QIR 2 1 +H R
(Hord,E.M.and Squire,G.R.1976) » DIFEEEZEEK - STFREARESIFH21000RELFE
BEIHEEERRLEE6HSHRE » KESHSHRAKIE I6HRXRFANEER » 24EE
BRM=K » EREAERERE (B 1989) o AR12BEHF LA RE O SEERMADE -
- REWUSKHEHRER—K (£S5) o

F 6. KT EENYRR S G S R B (1993)
- Table 6. Effect of winter pruning on harves date and yield of tea bush in 1993.

M MEEm 0 REX &% 00 XX B 5 ST
Ciltivar Pruning date Early Spring Spring Summer Autumn Winter Late winter

- ——

A/E EWER EVER ENER ENER ESER ENER
D yieid KD yield HD yield H.D yield H.D yield HD yield
nonth/day  FB/E S/ F/B w4k A/E wAk A/H WAk B/E Ttk /B S/

M/D g/bush  M/D g/bush  M/D g/bush  M/D g/bush  M/D g/bush  M/D g/bush
_ 'a. b C b a ab
A1 25k 11/10 17122 155.0 4/12 83.5 6/26 43.8 8/03 173.8 9/22 248.5 11/09 145.5
b c C b a b
TTES 11730 2/ 3A 128.5 4/28 26.8 6/28 27.5 8/06 191.8 10/04 237.5 11/23 116.5
No.12 B C ~ be b b a a
12/20 3/24 ~ 40.5 5/11 58.5 6/30 15.0 8/17 192.0 10/07 242.5 12/02 160.0
(B ' ab a a a b C
1710 4/ 7 104.5 6/17 135.0 7/28 78.0 _9/20 236.5 11/03 142.5 1/06 48.5
. | b - a b a a
=2 WYl 11/10 2/ 1A 25.0 4/12 39.0 7/08 66.5 8/3] 119.5 1022 77.0 -
| | b b ab a | a |
Chin Shin 11/30 2/17 20.5 4/28 23.8 7/13 87.5 9/03 106.5 10/26 104.0 -
Dapang b b ab a . a
12/20 3/ 5 22.0 5/11 19.5 7/19 94.00 9/11 114.0 11/05 95.5 -
( B ) a b a | a a
1/10 3/30 47.0 5/26 21.5 7/23 114.0 9/20 125.0 11/15 97.5 -
| a a b a a
=gy 11/10 2/ 94 271.0 4712 56.0 7/09 35.5 9723 295 11/09 46.5 -
) a a | a | c b
Chin Shin 11/30 2/15 19.3 4/28 50.0 7/13 85.0 10/07 25.0 11/26 27.0 -
Oolong | b a ab a. b
12/20 3/16 3.2 5/11 21.0 7/20 61.5 10/21 34.5 12/10A29.0 -
( $HH) ' a a b be ab

/10 47 22,5 7/08 53.0 9/23 31.0 11/02 27.0 1/06A31.5 @ -

CH A - KSR
H.D : Harvest date
M/D . Month/Date
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7. A PRWEKRHNREERRERSEE 1994 _
Table 7. Effect of winter pruning on harvest date and yield of tea bush in 1994.

% MmO M E Y RS =R B3 3 L%
Ciltivar Pruning date Early Spring Spring Summer Autumn Vinter

R/H EHER EER EHER EHER OE N E K
H.D yield H.D yield H.D yield H.D yield H.D yield

month/day  A/H %W/#%k H/H w/#k HB/H %/#% HA/H R/#% H/H R/#
¥/D g/bush M/D g/bush M/D g/bush M/D g/bush M/D g/bush

b b b 2 a

A¥F1288  11/10  1/14A 175.0 4/01 151.0 5/07 192.5 7/21 363.0 9/07 350.0
_ ' b b b a b
TTES 11730 2/07A 135.0 4/28 156.0 6/14 195.5 8/15 365.0 10/04 305.0
No.12 - b a a - a c
12/20 3/08 135.0 5/10 212.5 6/28 224.5 8/21 360.0 10/13 270.0
( ¥ a a | a b b
1/10 3/14 223.8 5/12 239.5 7/06 225.5 8/31 330.0 10/27 276.3
__ - b b b - a b :
/LR 11710 1/28A 52.5 4/06 92.5 6/06 111.0 8/15 202.5 10/20 168.5
¢ b b a | a
Chin Shin 11/30  2/18  38.5 4/12 97.5 6/09 111.5 8/23 245.0 10/28 184.0
Dapang o ab a b a b
- 12/20 3/15  72.0 5/25123.5 7/06 116.5 8/31 215.0 11/07 160.0
() - ; a a a b
1/10 3/25  82.0 6/03 121.5 7/25 153.0 9/07 190.0 11/14 163.5
) b ' _ _. K a
BLORE 11710 2/02A 33.0 — - 6/27 57.5 9/01 122.5  —
- C - a - a |
Chin Shin 11730  2/22 22,0 — 7/05 69.0 9/07 150.0 —
Oolong ab a a
12/20 3/18 42,0 — 7/15 69.0 9/15 132.5 —
) o S T
1/10 3/24  42.0 _ 7/20 58.5 9721 123.5 —
31 ABRSE
2.H.D ¢ Harvest date 3.M/D ¢ Month/Date
CUEERNERFHNEEREC TR

19934EZEM LN > 115 10H R30E MBRTE » & - B ~ SR EREER 1 H 10H BYBBIE
RERE  EEFEFREEHER > KREERILRREAE RER @02 REE -
R4 SR EIEEF BB A 0 o “

CAFIMINA0EERIA 1EREREBGLFEEE (% 8) Ll EB =S5/
11 AS0E RIZH20E AR T2 RRE > 115108 WHAEKRLRHIHERE
145.5% /%% » M1 H30E R1A 108 8EREH » —ERM - RBATR » SHEKIHE
hO RS 2 BY R A o 11 30 BYRL BRI 2 A 3 HRUKE B 128558 #k » K125 20 H BB
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BRERBE > 11H2IERMRAR116.5% / REERP1H 10HMERHE » EFLEREEM
FRE (£ 6) c 2A20HMEHEAEEREREE » EHGES 3H24HSHREE » H
S RERMIALZER 12H 2H B EER - EEZI1605, HRER11H30H 1A 10H A RHER
2 U A J 2 SH O YRR o , _
CFLATEERERD 15100 BNERRERES DR ERENRBSEEEE i
AR KEAFERFEEE > BOEREREARIAIENEBRE SR EHTEHREERE
B> EERER  BANENCRERER  EERKEEMKZ
19944E RS &1 5 100 B Sk s | B BB 25 7Eﬁ%ﬂﬁ%£¥$ﬁﬁﬁﬂ%ﬁ% ,
EEEFHH%E&&%E B A I R T e R N B o

% 8. é%%ﬁﬁﬁ%é%ﬁﬁ%wﬂﬁ G/

Table 8. Comparison on the young shoot price of the sprlng tea and winter
tea from 1993 to 1996.(NT $ /Kg)

linibelivhiinlieinlr

¥ 0 B #®

H

F H BR=F JVL
Crop £/8/7H IC /T £/8/H IC /)T
Season Date TTES No.12 ‘Date Chin Shin Oolong
year/month/day NT § /Kg year/month/day NT $ /Kg
2= IS S 1993/04/05 130 1993/03/26 200
Spring 04/13 110 05/14 80
1994/03/13 130 1994/03/09-16 240
04/11 70-90 04/11-17 90
. 04/30 70 05/03-11 80
£ K 10/20 70 110/20 80
Winter 11/03 85 10/26 100
11/15 90 11/26 150
11/23 100 12/09 180
11/25 130 12/11 200
1995/01/24 200
02/09 200
1995/11/12 70 10/22 80
11/30 100 11/14 100
12/05 120 11/20 120
12/01 130
12/13 140 12/20 180
1996/01/15 180 1996/01/04 280
| 01/10 320
02/10 300
NEFEIRKFHNSFERFEHIECEE

HEABEH » HEEMEE » LR EE RS S TR EABARE R

S

SEE » SRR AMBRETEMEENTATRE SHHE  TEREEREEEHTREE
B (R 8) » FILHEIRA ARG ERGEE KR  EZRBEEEBRHEA » Bl

BEREEERAARZGE  BEEBEFW
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Effects of Winter Pruning on Harvest
Date and Yield Regulation of Tea
(Camellia sinensis L..) Bush

Chian-Hoai Fongll

Abstract

The experiment was to study the effect of winter pruning date on the harvest date and yield
'r'eg-ulatien. The experimental treatment was used different pruning date, including Nov. 9th, Nov.
30th, Dec. 20th(CK) and Jan. 10th. The experimental results were suﬁimerized as follows:

Sprmg tea harvest date getting earlier as ahead of schedule of winter prumng date. Thls

result in regulate harvest date of all the season teas dunng whole year in eastern Taiwan. Ahead
of the winter pruning date of TTES No.12 and Chin-Shin Oolong to Nov. 10th, will advancing the
harvest date of spring tea to Jan. 12th and Feb. 9th, which is belon to late winter and early spring
tca,-reSpectiVely. The late winter yield of TTES No.12 was higher, 145 g/plant, than that the prun-
ing in Jan. 10th, was 48.5 g/plant. The yield of Chin-Shin Oolong was 46 g/plant, than that the
CK, was 29 g/plant. The shoot yield had significant difference. _The prices of these tWo season
teas arc_'higher than other seasons. The bush, which pruning m this season, harvests the winter tea
in Nov. 9th of next year with significant high yield. This is the proper winter pruning date,
because it can harvest twice winter tea. "

All of the cultivars in control plot, which pruning in Dec. 20th, have the latest s.pring'and

winter tea. It is the best choice for late winter tea production.

Key words: Tea, Pruning, Harvest date, Yield

1. Director, Taiwan Tea Eiperiment Station, Taitung Substation
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TETH EHAFTHTAIHBRAD

ox %!

15 2

NS ( Jacobiasca formosana Paoli) » FIRZY (Aleurocanthus spiniferus _

Quaintance) R=WaRI & (Dendrothrips minowas Priesner ) EHEECHFRFH » ¥

- BEHET > BEEARE  AFPRBERBERIHETIRBERS] 0 DERRLE
B AT 20853 2 SRR 5 /M SR S S AT » B S 1T BB A R K T B

BF » SR TR SRR B DU T R B I R T B SR RLAR #  [ FRYAR O B
FRIUERETH/MERYTHARIREZRTEY - HEEFGRIFERERSR
AR R B e R R AR ﬁﬁ?ﬁd\ﬁtﬁ@'Eﬁﬂ%ﬂ%ﬁﬁéfﬂﬁéﬁ%&ﬁﬁ '
THBRTEE - ERHTIRENTRA D E ARG o XA B » S5
REFE T ATRERIFOTHTIBE '
PRt . F AR ~ AEIEE ~ Rk S

B B8

KB~ 2K~ TR RE R - B - BER - W - S LR AR AR
N ERAEBEHSBRERERE RN TR » DGR 4 (HhE 1986 ; f&JT B
B 1986; Capinera, 1980;: Cwikla, 1987; Fleisher et al., 1983: Kersting'& Baspinar
, 1995; LarSen?&,Whalon, 1988; Mcclure, 1980; Ohsawa et al., 1989; Teulon & Penman
, 1984), RIAEFBMUBWEOTIIE (FHi8, 1981) REBEMAIE AL T HEAIZS (Larsen et
al., 1988; Ohsawa et al., 1989; Purcell, 1980) c 7FZ M ~ BHENHE » HEasiarg
PR ~ > B - LaRkOQUHAELHEE (WEFHEMIT, 1978; Alrerson et
al., 1977; Mochizuki et al., 1994) o EEFHBIEHENRSEREHET HEENEE
R > O E DS aREEE (Whitney & Meyer, 1988)ERDL B BLR RIS AR & HIERER »
FFOK H BRI TRBISERIBT 18 Z RF Bt (Teulon & Penman, 1984) o M#ERIAE MBI HE AR
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EABEWERAMMEE (T 1988) » ERHRRERRENE TR A GRRENSES
B » AT FL B B IR R B S T B MR b (b ~ E > 1989 5 B » 1996) o B
EARSE N NSRS (2 0 1990) » MARATHIENIBBME T RE(E - A -
1992) » EEGABSEE A N TR B RFRIF (6] ~ 5 1093) o H A7 4 BEUR 5 1 9 65 54K
3 (B S HOZHA S (R » 1990)  HEMESEEAMNEEURBR— » T EARRE K
WEEES N RRENE - REREFENZAR - SHUSAERREER > NS% o

MEIRDE

— R EBEE R R

T RE-BRE > REENT0LS » BERSERIIASM2007FE » INHRK
B0 » —RIFRBAKE » —HIRMEE > WEAFAR  BRRASR2I0WHEREA
YEREEENE L - B—EREHORRBREE » HAERKT » BHEUEA150 »
MRS EEREE  SREXEH —ERCHEK BRERT2EERH » SITEHR—EH® » K
B4 EE > SREHERIOAR » RRUENAS12HEST » HTESK o SRAERFHBAE
18 E 7Y /) e 2 1 '(Jacobiasca formosana Paoli)BRFI¥ & (A4/eurocanthus spiniferus
Quaintance) RERBY » WHLHRIREEMK o

Upper part Upper part Lower'part Lower'part
Horizontal Vertical Horizontal Vertical

H Z W B =

ﬁxﬂﬁm—sm@mﬁ%zwm
EREETHRERERERE %‘%ﬁﬁrﬁiﬁr’:ﬂ » IR ERST 2R BAE R R E
B &N&E > FNEFR (OREXET HARETEEANEHRS —ME » B EER -
— BN B R T A RRAE » B—BRERAS RS ERET FAEsaE
FTEANBESE—RRH B > B&SF=E r B-XRH ~E - Tk - BREAROFLE
P83F10A B HETHRE » REHAE XK » SKRAERBATSHRER/MEIRE S
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it H 0 B8 BB G AT Y A o B TR EMMIW AP EER (color difference meter) BIEH
B SR B R 0 BB IR ~ AEAFIRCRT ¢ B 0 90.13 » +0.48 » +2.65 ; Mk
67.69> -33.24> +47.20; Bkt 1 51.50+ -15.61+ +26.94; Mt 1 88.94 s -9.62°
+64.23 ) B8 2 70.81 2 -5.20» ~24.06 ; &P » B—EBERTHREE S EBE "+

FRALRE - BRERG  BEERE - BRERED - RRERD ©

fEREIE

— s IR REEE R TR Z R

RMTEREAEER » REEAETSE/IMNGIEE - fDR - RS B/ eI
BN RE (R]) » BORMMBILRIER T L J5 Al B/ e % i A 2 (R 57 B
B WERTEY  EXEHERBIIRERET » QAT IR — RFABE 509/
iR > B 2SR o AR RN MR A T 7 K MBS R T A R T R —
> HARERE TSN ARREEIHEBRARAEHE » i H A% EEASHE
T AR BRI AGTEM ( Lmpoasca onuki’ Matsuda)ZAHE I (Mochizuki, et al., 1994) o
ERAERBEIEREFE T HRET L FRRIT > EEREY o '

# 1. HEFHREDTABEHER/DEREBR LB (T » KE81F)

Table 1. Attractiveness of yellow sticky traps on tea leaf hoppers,
- Jacobiasca formosana Paoli by different setting methods

B | HRRAK (B/R])

ys - No. of adults captured by one trap _
Setting _—mss$<S$S$S S —Ss$s$—e—e —e®§—— x5y
method Nov.1l Nov.23 Dec.1 Dec.9 Dec.23 Ave,

- 23.0b 23.0b 9.5¢ 49 .5bc 12. 8¢ 23.6
Upper |

part,

vertical _

=3 3.5b 4.5b 1.5¢ 0.5¢ 0.8¢ 2.2
Upper

part,

horizontal

RE 80.0a 109.0a 149 . 5a 186.8a 143.5b 133.8
Lower |

part,

vertical | | |

A 19.5b - 45.3b 42 .5bc 63.5bc 47.8¢ 43 .7
Lower |
part,

horizontal
N
Lower
part,
cylindrical

88.0a  133.0a  115.0ab  119.0ab  202.5a  131.5

* Means of the'same column followed by.the.same letter are not significantly
different at 5% level by Duncan’s Multiple Range Test.
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A A B SN EELSRE » N8 » GRS — R o BURI 2w ey 15

KR » BILAER R EFrASey BB KPP HAENT 2SS » HBRREF  HEXETERH
CFARER » T ERILBUKPLEAE B - BERET NERRMIRERE (F2) -

LA B R RRIRER » 8] 7 8B/ NG IR B 2 7 NER) » TR &R BRI 21

R L TTTES) o AXRAER 1A E12AMET » T AR REBIZMRE » (Dondrothrips

minowai Priesner) HER(EA » RABHCHK o

H AR ESSRF HEmafhifaFm/ eIEmE » & E BN EiRBT 82 ER

BT ERAFER  UBKEERRE - & B RESR R &R RISORERZ LT o

2. HAORREBOTFERFG SR L (T » REB14E)

Table 2. Attractiveness of yellow sticky traps on citrus spiny- blackfly,
A/earacant/ms spmzferus Quaintance by dlfferent setting methods

B & BRRAN (%/8) _

B R No. of adults captured by one trap :
~Setting S —— ————er— S )
‘method Nov, 11 Nov.23 Dec 1 Dec .9 Ave..

R 4 55.0a 24 . 5a 0 1.0 20.1
Upper f |
part,
vertical | o , | o
- - 14.0b - 26.5a 0 0.8 10.3
Upper |
part, |
horizontal | ' _ |
RE 1.8b 0 b 0 0 - 0.5
Lower |
part,
vertical -
BT -0 b 0 b 0 0 0
- Lower
part,
horizontal o
| ] 2.3b 0.3b 0 0 0.7
%

Lower
part,
cylindrical

* Means of the same column followed by the same letter are not 31gn1f1cant1y
different at 5% level by Duncan’s Multlple Range Test.

v | R} TR E el
EAFEE - B~ BECSEBEAZERBRERR »  HEXE TS » THESEREY
AT » BB SUR R o BB RS A/ NGEEARN SR HRBEE (]3) o
SEME B - Ei - B ESHEBRECILE  AARBHERRYRTRES » Tk
DA B REE M B 1/ ME I » BRRME (R~ 5) » TRHBRUNES c EHF » Kk
BT £ onuki; DIEE ~ #~ 3 ~ KT S H AR AR R AR E SR BIF (Mochizuki,
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et al.,1994) o EPHIHRIVBR » TREHERFRAFHIMME » I ERKREE]
B KXRBME > BEAXRWKE » FiABOMEESREER (R6-T7)o

EXRME » SR BEAERE T » EFBEE SRR 71 WK E AR R

BET AESINBBRY - AR » REER » EREBNRDEH R RBARME o

% 3. THROLEDAARS SRR LK (W BB 83 &)

Table 3. Attractiveness of sticky traps of different colors on tea pests

R MEIRE (B/R) K ¥ &t (%/8)
1y leaf hopper(No. of adults/one trap)  spiny-blackfly(No. of adults/one trap)
Colors ¢f »—mm—m-v--vw>-ro——-————— '
the trap B L5555 EFrIRE L5

= 147.3b 40.5b 146.0b 202.8b
White - .

|3 ~ 105.8b 37.5b 13.3b 25.5b
Blue - - |
Wb 266 .02 56.52 557..0a 407 .52

Dark green

* Means of the same column followed by the same letter are not 31gn1f1cantly dlfferent
at o% level by Duncan’s Mult1ple Range Test

% 4. REBEGAETEA/ MERRZ s (LFa)

Table 4. Attractiveness of sticky traps of different colors on tea leaf hoppers,
' Jacobriasca formosana Paoli setting on the eastern side of tea row (face
to the sun in the morning)

S . SR (%)

Bl No. of adults captured by one trap

Colors of —— Ry
the trap ~ Nov.2 Nov.9  Nov.16 Nov.23 Ave.

1= 268.0a 491 .8ab 284.3ab ~ 275.5b ' 329.9
Vhite

B 435.3a 428.0b - 271.5b 217.8b 342.6
Blue -

&k 332.5a 708.0a  378.3ab 437.3a 464 .3
Yellowish green | |
. 303 - 195.5a 446 .8b 372.0ab  327.3ab 335.4
Dark green - |

P 473.0a 563.5ab 410.5a 334.0ab 445 .3

Yellow

Means of the same column followed by the same letter are not significantly
different at 5% level by Duncan’s Multiple Range Test..
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R 5. TNRIEANREHR/DEERBR IR ( LFEH)

Table 5. Attractiveness of sticky traps of different color on tea leaf hoppers,
Jacobiasca Sformosana Paoli setting on the eastern side of tea row (back
to the sun_in the morning)

ra—yll

i i HHRAE (%/R)

BeE No. of adults captured by one trap |
Colors of —— — _ B
the trap Nov.2 ‘Nov.9 Nov. 16 - Nov.23

= 69.8** 168 .3a 141.5a 146. 3b - 131.5
White - - S |

. 3 93.5 148.0a 156.3a 140.8b 134.6
Blue
e & o 221.5 227.3a 298 .8a 281.8a 229.6
Yellowish green
B % 93.0 - 179.0a 205.3a 188.0ab 166.3
Dark green |

<1 136.5 229.3a 221.5a  269.5a 214.2

Yellow

* Means of the same column followed by the same letter are not significantly
different at 5% level by Duncan’s Multiple Range Test.
** Data did not analyze because two traps of yellowish green sticky paper were failed.

# 6. TRIBEGMEFHAIDSMRZLE (LFrE)

Table 6. Attractiveness of sticky traps of different colors on citrus spiny-
blackfiy, A/eurocanthus spiniferus Quaintance setting on the eastern

% A i aAN (®/R)
Bt No. of adults captured by one trap -
Colors of - — —— AR
the trap Nov.2  Nov.9 Nov.16 Nov.23

H 517.0b 24 .0c -~ 3.3b 3.3ab 136.9
White ' -

¥ 481.5b 26.0c 4.0b 2.0ab 128 .4
Blue |
P #ok | 1149.0b 201.5ab - 11.5ab 6.3a 342.0
Yellowish green
B ) 3277 .8b 96 .8bc 13.8ab 1.8b 847 .5
Dark green |

X 8904 .5a 262.3a - 23.5a 3.3ab - 2298 .4
Yellow |

Means of the same column followed by the same letter are not significantly
different at 5% level by Duncan’s Multiple Range Test. | |
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= 7. FEIBERMBE RN BRI (EFHS)

Table 7. Attractiveness of sticky traps of different colors on citrus
spinyblackfiy, Ad/eurocanthus spiniferus Quaintance setting on
the eastern side of tea row (back to the sun in the mornlng)

S ﬁiﬁlﬂﬁﬂ (i/ﬁ)
B No. of adults captured by one trap
Colors of —4—w——7—m——"-— e i
the trap Nov.2 Nov.9 Nov.16 Nov. 23 "
= 410.3** 8.3a 0,8a 2.5ab 105.5
Vhite
|5 114.5 7.5a 1.8a 1.0b 31.2
Blue | -
¢ 5798.5 93.0a 17.0a 3.3ab 753.1
Yellowish green
B i 4802.5 45.5a 2.5a 6.0a 1214.1
Dark green | | | | | | |
P 9122.0 115.3a 14.0a 4.8ab 2314.0
Yellow ' ' |

* Means of the same column followed by the same letter are not significantly
different at 5% level by Duncan’s Multiple Range Test.
** Data did not analyze because two traps of yellowish green sticky paper were failed.

A SRS BN EOTRFY » IMEIEBRT R BRGSO RTF &S o
7 [FD P AR DR 2 LU R TR o B RO IR B MR ) » S B ER F T (o RS A o Eﬁ"‘ﬁiﬁﬁ*ﬁl&%ﬁtlﬂfﬁ#ﬁt
BENRMT HRE °

as M

AR LARFISE R » 75 MR Feci R 5 5T L1548 W Bk W JJ 3 S 4 B R Tt v 2 -1l »
MBI R R I L R KB E W BB B C RN » I —OreER o
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Investigation on the Efficiency
of the Color Sticky Traps to the
Pests 1n Tea Plantation

Suh-Neu Hsiaol

Summary

Tea leaf hopper (Jocobiasca formosana Paoli), spiny-blackfly (Aleurocanthus spiniferus
Quaintance)and black tea thrip (Dendrothrips minowai Priesner) occurred in tea garden were
attracted by yellow color. Different heights and setting methods of traps were compared. The
~ best capture of tea leaf hoppers was by the yellow sticky flat traps setting vertically and 20 cm
above ground. The best capture of spiny blackflies was by the yellow sticky flat traps setting
vertically on the top of tea bushes. The number of leaf hoppers captured by yellow sticky
cylindrical trap and yellow sticky f lat trap setting vertically under tea bushes were not significantly
~ different. The preference of those pests to different colors was investigated. Whatever the cylin-
drical sticky trap hung on the eastern or western sides of tea row under bushes, the results showéd
that the preferable colors of tea leaf hoppers were yellowish green and yellow. No significant
difference was present between the number of leaf hoppers captured by these two colors. Whereas
the most preferable color of spiny blackfly was yellow. Sticky trap hung under tea bush caught
‘more spiny blackflies while the population density of the pest was high. The data of black tea

_ thrip were not recorded because the density was very low in tested plantation.

Key words; color sticky traps, tea leaf hopper, citrus spiny-blackfly

1. Senior Entomologist, Taiwan Tea Experiment Station, Yangmei, Taoyuan, Taiwan, R. O. C.
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BR12BME LR T EE
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EEEAREWERBIME o
=#EETA

RAEDH (FEW) B  TEDEERKERE » BEAKERCHEBRZY (&
1049 » B1049 » B35 493) ©

Eiﬁﬁﬂﬁ a. . BFNER - TEReSkD IR TRBRRER Eﬁ&ﬁ%ﬂlf@ﬁﬁiﬁ_ﬂﬁﬂ REIDEHRER
. (A E—. =)

N 40ppm, P(KH,PO,) 3.1lppm, K(K,S0,) 40ppm, Ca(CaClz)-30ppm, Mg (MgS0,) 25ppm,
Fe(Fe-EDTA) 0.35ppm, B(H,BO3) O.1ppm, Mn(MnSO,) lppm, Zn(Zn30,)0.1ppm, Cu(CuSOy4)
0.025ppm, Mo(Na,Mo0,) 0. 05ppm, Al [A12(804)3] 10.8ppm ©

AR Tk

i EEPAEDER (EEEERSEIH ) » & HRBHEFHEEAKA300m! » £ A%
B RIS S RS VR, R ERREA 30O (TR R VY ) o KB E ISR — K » T
— K R 5 & S AL o B R I M pHEFERS 5 . 0~5. 5424 » W HBEMRHA » CIH R KA
WEE T H » AL R ©

RB10E A RER » BFE=HBIRZEER. Exk, AAH., KR, KERFNFRFEIRL
1% Bl 2 1R R W e T (NO, )é‘ﬁuﬂ—'ﬁ$ﬁﬁﬁﬁi Bﬂﬂiﬁﬁﬂﬂﬂk o

ANRAEEE
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5°CoKYAtH 3 /B % 5 L 3,000r pufl/ 023053 6t o HX YW 0.1ml » HIAO. 4ml 5% (W./V)
salicylic acid®&WR (5g salicylic acidiE3FHMERZ=100m] ) » WAIREIIA 9.5mn]
2N NaOH » RiGaIR=ZEREFF » OLBILGEHE 410an%‘|¢%£‘1&%§* Mtz BAKNO, B 4R
YEHE BRI B R (NO; ) & & (Catalodo et al., 1975) o

OFRAHEREEHNE _

53 BUGTE 1 gRO BT e RS — BB RIRRW I ER » MATEWS ZHEEP »
AR UZERE G » FERFIMAQ. 2g¥8WEL 0.6g PYPP A EEREZ2FEIGAR » WA
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15536 » FHEN LI RBEREDK ﬁﬁ??lﬁﬁﬁﬁﬁﬁ?ﬁﬂﬁ ﬁﬂfzﬁﬁiﬁﬁowfi"CT i
ﬁ‘ 0
1B MR R AE S (nitrate reductase, NR; E C 1.6.61)

| HY0.5mI SCFEWE (25mM phosphate buffer pH 7.5; 5mM L-cystein; 10mM KNO, &
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0.2mM NADH) HOAQ.5n|BERZEEIREIZS » BIRI0°CKBFI0ST#E » IHAInl 1%
sulfonilamide $8 1ml 0.02% N-1-naphtylehylene diamine-dihydrochloridelB&
394 » E @305 » ESA0nmBl EBOLE » HETHEEREM (N0, )V TE & (Campbel]
- and Smarrelli, 1978 ; Oaks et al., 1976) o
2.EHIE BRI BESE (nitrite reductase, NIR: E C 1.7.99.4)
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viologen) HOIAQ.SmiEEREERUNE 520.2m] sodium dithionite-sodium bicarbonate »
WARFEARRLEERE D » BR25~30°CHEBRI05@E » IMASONZBKERY
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drochloride W& GBI E IS » ES40nm T PHTOLEL - E&%ﬁﬁﬁﬁﬁﬁﬁmoz)m
A K (Suzuki et al. . 1985) o i
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AR » ES540mn TR AEEE » BAr-glutamy hydroxamate W%ﬁ%ﬁi‘ﬂﬁ GS ¥E1E
( Oaks et al., 1980) ° _
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Srivastava, 1986) °
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BARHEZSEE0.176 mg/g dwt B > TRERSZRIE0.127 mg/g dwt ﬁ;ﬁﬁ  _EEBRBYHEHE
HW=n2—ER BURBHEMREERTAHE—I (R2) -

# 1. TARAFREENFHRTRRESERLZEE -

Table 1. Changes in nitrate contents of tea roots after various nitrbgen
source treatment (1992) -

Cultivar

Treatment Spr. tea Sum. tea 2nd sum. tea Aut. tea Win. Tea

TTES No.12 NO; —N

NH, —N
Urea
NH; —N

Chin-Shin NO3 —N

Oolong

Urea

---------------------- ng/g dwt----------------------~
0.054b 0.148a 0.153a 0.129a 0.095a
0.131a 0.095b 0.106b 0.082b 0.093a
0.085b 0.093b 0.114b 0.123a 0.081a
0,154a 0.050c 0.056¢ 0.049¢ 0.199b
0.140a 0.174a 0.184a 0.226a 0.242a
0.118b 0.140b 0.132hb 0.116b 0.153b

*Means of the respective cultivan with'the-samé letter within a column are
not significantly different at 5% leavel according to Duncan’s multiple test.

% 2. FREREREN AR THRESRB LT BE o

Table 2. Changes in nitrate contents of tea stems after various mitrogen
source treatment (1992) -

Cultivar

Treatment Spr. tea Sum. tea Znd sum. tea Aut. tea Win. Tea

TTES No.12 NO; —N

) |
Urea
NH; —N

Chin-Shin  NO3 —N

Oolong

Urea

---------------------- ng/g dwt------+---------mowu--
0.194a 0.110b 0.107b 0.103b 0.121D
0.212a 0.117b 0.183a 0.190a 0.179%a
0.204a 0.156a 0.127b 0.071c 0.103b
0.147¢ 0.104c¢ 0.091c - 0.118b 0.127Db
0.230a 0.202a 0.192a 0.159a-  0.157a

0.187b 0.159b 0.143b - 0.127b 0.113b

*Means of the respective cultivan with the same letter within a column are not
significantly different at 5% leavel according to Duncan’s multiple test.

A BRIE F TR AR -2 I - — R AR B S R R R TR R S
RN 2RISR (383) - EMRERRREEC MERERBET S
WA R R (BRI R F SR o B HEEIR R BN T i RO K RIS R (E -

A2 WAL ARE  HMEORENET SRR  MEERER » RREER
5 o BORHEADIRBERRESR  EREERAERTRE  —FEEEFEKE - F
ERTRE [ SR MMt » LR AAE » B IMIESRRENE T R IR
AW (F24) o B BRI - RN AR TORK o FERMBES - L
HERMAEF - KERRE SR o
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# 3. FAAFBENFHRAERRE S KPR o

Table 3. Changes in nitrate contents of tea mature leaves after various
nitrogen source treatment (1992)

Cultivar Treatment Spr. tea Sum. tea 2nd sum. tea Aut. tea Win. Tea
. TTTTmmmmmmmmmmemmmemes mg/g dwt---~~---e---mmeooeo e
~NH;, =N 0.484b 0.533b 0.506b 0.748b 0.471b
TTES No.12 NO3 —N 1.192b 0.964a 1.203a2  1.176a = 1.132a
Urea 0.276D 0.680b 0.468b - 0.413c¢ 0.186¢
- NE; =N 0.506b 0.534b 0.526b 0.512b 0.714b
Chin-Shin NO3 —N 1.217a 1.228a 1.120a 1.203a 1.170a
Oolong Urea ~0.530b 0.750b 0.641b 0.725b 0.753b

*Means of the respective cultivan with the same letter within a column are not
significantly different at 5% leavel according to Duncan’s multiple test.

£ 4. THAFSEN RPN SEMZIE o

Table 4. Changés In nitrate contents of tea young leaves after vartous
nitrogen source treatment (1992)

Cultivar Treatment Spr. tea Sum. tea 2nd sum. tea Aut. tea Win. Tea
. it mg/g dwt------------------- ==

- NEg4 —N 0.469a 0.487ab 0.436b 0.234b 0.480b

TTES No.12 NO3 —N 0.462a 0.577a - 0.9589a 0.357a 0.626a
| Urea 0.293b 0.441b 0.423b - 0.261b  0.437b.
NE; —N 0.531b  0.509a 0.282b 0.217b  0.486b

Chin~-Shin  NOg —N 0.653a 0.55la 0.451a 0.3554 0.835a
Oolong Urea 0.530b 0.529a 0.473a 0.201b 0.478b

*Means of the respebtive cultivan with the same letter within a column are not
significantly different at 5% leavel according to Duncan’s multiple test.
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EHELL MR SRR R R (H1B) o ERMIESA » —HRLAEERFRAFEEHERT
D NEHEBELIEE - HPUBRFHNARERBREREERRE  “HWEHHEEZR H
HBERRE HREFLAHEEFHRTRRAH » BEEREREHRE » HRHDIEER
 EAREREA-ERESTE (H2) o
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Effects of Various Nitrogen Sources
on Nitrogen Metabolism Enzymes
Activity of Tea Plant

Chwei-Feng Chiou! Teh-Ming Chu?

Summary

The objective of the experiment was to evaluate the effects of various N sources on the nitro-
gen metabolism of tea plants. Two tea cultivars, Taiwan Tea Expermant Station No.12(TTES No.
12) and Chin-Shin Oolong, were grown in sand culture and supplied with nutrient solution,which
content 40ppm of pure nitrogen. The nitrogen come from 3 different sources, which are ammonium
nitrogen (as ammonium sulfate) > nitrate nitrogen (calcium nitrate and sodium nitrate ) and urea,
~ respectively. The experiment was conducted in the Taiwan Tea Experiment Station (from 1991 to
1992), and tea plants were sampled during the growth period.

Reduction in growth ~ yield and quality of tea plants by using nitrate--N was assoicated with
the enzymes controlling the nitrogen metabolism. Nitrogen metabolic changes including nitrate
content and nitrate reductase activity localized primarily in the leaves were higher in tea plants
grown under nitrate--N than that‘under ammonium--N or urea. While activities of nitrite reductase °
glutamine synthetase > glutamate synthetase and glutamate dehydrogenase in nitrate--N treated
plant were significantly lower than those in ammonium-N or urea treated plant. Also, the activi-

ties of these enzymes controlling the nitrogen metabolism were affected highly by the seasonal
changes.

Key words: Nitrogen sources, Tea plant, Nitrogen metabolic
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Present Status of Tea
Industry in Taiwan

I-Ming Juanl Mu-Lien Lin?

ABSTRACT

Taiwan tea industry has undergone sweeping changes from the export market to the
domestic market over the past years. Export of green tea has sharply shrunk, whereas im-
port of black tea and jasmine tea is fast growing. There have been the expected increasing
demands for partially fermented tea of high quality, partly due to the prosperity of
Taiwanese living standard. Some production data of Taiwan’s tea are: total acreage 21,3
34 ha; annual production, 24,486 tons; export, 3,172 tons; imports, 8,065 tons in 1995; and
key varieties, Chinsin Oolong, Chinsin Dapan and TTES No. 12.

Asthat of tea plucking in most tea growing areas, tea manufacture is also facing deep
labour shortage, because work force is mainly involved in processing tea. Labour shortage
is the most important problems facing the tea industry in Taiwan. As a result, the pro-
duction cost of the tea is pretty high, being not able to compete with foreign imported tea.
The over-all tea industry in Taiwan is facing difficulties. In order to lessen the dilemma
of tea industry, governmental policies and actions were established and conducted to help

tea growers, manufacturers and marketers to solve the crisis.

INTRODUCTIOR

Taiwan is located in the middle of a chain of islands in the West Pacific stretching from Japan
in the North to the Philippines in the Southwest . It is situated 160 km off the southeast coast of
mainland China. Although Taiwan is small (36,000 sq. km), it is one of world famous places produc-

ing partially fermented tea.

Taiwan Tea Experiment Station, Yangmei, Taoyuan, Taiwan, R.O.C. -
1. Director

2. Head, Dept. of Tea Agronomy



88
ERFEARERSE 16 3 (1997)

Tea was introduced to Taiwan about two hundred years ago by immigrants from the Fukien
province of mainland China. The climate of most part of Taiwan is subtropical, with an average
annual temperature, 22°C and average annual rainfall, 100 inches. Taiwan’s environment is perfect
for tea cultivation. Tea is one of important specialty crops on the island of Taiwan. Estimated worth

of annual production amounts to about US$ 300 million.

Although annual tea production in Taiwan was only approximately 24,000 tons in recent years
, Taiwan still occupies a unique position among tea-growing regions of the world. It alone can
supply every type of tea for domestic and world markets, with products ranging from non-

fermented green tea, partially fermented Oolong tea, to black tea.

The rise of the New Taiwan dollar against the US dollar since 1986 has created a tremendous
hardship for exportation of Taiwan tea. This problem compounded by a dramatic increase in pro-
duction costs because of past sharp increases in general wages due to economical growth and enor-
mous investment of national construction projects that require a lot of labours. Moreover, the open
diplomatic policies of the government and that of the internationalization of trade in which cheaper
and quality agri-products, including tea, are allowed to be imported in quantity. Recent quantities
of imported tea were 6,045 tons in 1991; 6,752 tons in 1992; 9,928 tons in 1993; 10,388 tons in 1994
and 8,065 tons in 1995, showing drastically increases in imports and causing serious slow demanding

for domestic tea.

There is an inclination that voluminous imported Oolong tea of good quality is soliciting in the
Taiwan market. Such kinds of tea were predominantly imported or smuggled from. Vietnam,
Indonesia and mainland China where tea-related entrepreneurs of Taiwanese made the investments
to produce Paochung-Oolong tea about 5 years ago. In addition, the high profitable tea crop and ex-
tension of plucking machines in many tea producing areas has brought over-production and massive
by-products of made-tea, especially the summer tea with low quality. Late economic recession has
also made the situation even worse. Taiwan’s canned tea beverages enjoyed annual big growth in
the past several years. However, pretty exhausted development of canned tea industry ha's produced
somewhat low requirements for the locally made tea. Indeed, all the Taiwan tea industry is facing

a crisis as well as a structural change now.

In order to alleviate the afore-mentioned impacts on Taiwan tea industry, government’s ap-
proach, R&D measures of reducing tea production costs and promoting tea consumption are taken
in hand to sustain the industry progressive and promising. Particularly, the COA (Council of
Agriculture), PDAF (Provincial Department of Agriculture & Forestry) and the Taiwan Tea Exper-
iment Station (TTES) have resolved several developmental strategies to kcép the industry being
able to persist. The objectives of this paper emphasize on the hindrance presently facing the Taiwan

tea industry and simultaneously on the strategies for solving the industry difficulty.
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Present Status of Tea Industry in Taiwan

TEA CULTIVATION

According to 1995 statistical data, Taiwan had 21,334 hectares planted in tea, predominantly
in the north and cértral parts of the island (Table 1). The main tea plantations in Taiwan were found
in Taipei, Taoyuan, Hsinchu, Miaoli, Nantou, Chiayi, Yunlin, Yiian, Hwalien and Taitung counties
. About 54% of planting area under tea adopts machine- plucking systems. The hand-plucking tea

farms are mostly located at high elevation areas, producing good quality tea.

There is a clear trend that north tea producing area is decreasing, whereas that of central-south
tea is increasing (Fig. 1). North tea production is not competitive, mainly due to varietal and
environmenal reasons. The dominant variety in the area, Chinsin Dapan, is only good for making or-
dinary tea with plain aroma and flavour, having lost its competition in the market. Besides, the geo-
graphical locations of north tea, low elevations, are generally not suitable for making quality. Its
spring crops tend to mature late, owing to air temperature and rainfall regimes. Although the tea
acreage has decreased to less than half of the past highest total area, the total production still
maintained as much as 24,486 ton in 1994, which was 85 % of the past highest total tonnage (Kan,
1995).

Table 1. Tea distribution in different producing zones in 1995.

North Central South Others

County ha County ha County ha
Taipei 3,404 Nantou 8,252 Kaohsiung 164
Yilan 603 Yinlin 497 Taitung 953
Taoyuan 1,501 Chiayi 2,051 Hwalien 306
Sinchu 2,409 Taichung 34 Tainan 3
Mioali 1,337 Chanhwa 12 Pingtung 28

Total 9,254 10,843 1,454

* PDAF (1996); The land area in Taipei and Taichung counties
contains that of Taipei and Taichung cities, respectively.

30000
25000 “"""-x——-__IQEﬂ*____E_\‘ﬁ*—________
20000 4

15000

Central-south

Others

n
L A

1986 1991 1993 1994 1995
YEAR

Fig. 2. Changes in land area under tea of different producing zones.
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Chinsin Oolong, Chinsin Dapan and TTES No.12 are the dominant tea varieties in Taiwan (
Table 2), particularly the fact that the Chinsin Oolong is Taiwan’s precious assets in making par-
tially fermented tea. The teas produced from the different elevation categories and the respective
agro-ecological zones have distinctive features, in term of liquor, aroma and flavour. The minor
varieties include TTES No. 13, Evergreen, Assam, Yinchu Honsin and Chinsin Kanchu. Each var-
iety has its unique agronomic characteristics and qualities for manufacturing different kinds of tea
to meet market requirements. There is a clear tendency that growing area of Chinsin Dapan is gradu-
ally decreasing for the setback of Taiwan’s green tea export. However, the new local variety, Ever-
green, has obviously attracted farmers’ attention because of its early-matured characteristics and

sound made-tea quality, with totally expansive planting acreage.

Table 2. Distribution of major tea cultivars in Taiwan.

Variety Area, ha Percentage
Chinsin Oolong 10,245 48
Chisin Dapan 3,900 19
TTES No.12 2,541 12
TTES No.13 922 4
Evergreen 672 3
Others 2,961 14

Total 21,241 100

* Liu (1994)

The reasonable total area under tea seems to be better maintained around 15,000 ha to 1,7000
ha based on the recent COA estimation. The past booming demand in the domestic market for par-
tially fermented teas has resulted in 6,000 ha more tea lands in central and southern Taiwan, locat-
ing at Nantou, Chaiyi, Yunlin and Kaohsiung counties. Such increased cultivation has compensated

the decreased production of north tea out of Taoyuan, Sinchu and Miaoli producing areas.

There is a strong tendency that there will have serious glutting problems as Taiwan lifts its
tariff barrier on tea importation after the country joins the international trade organization, WTO
- Economic influences on north-tea growth areas would be significant by reason of commodity simi-
larity between the north tea and imported tea. Most north tea cultivation is located at low-altitudes
areas. Its environment and labour conditions make yielding high quality tea with good aroma and

flavour not so possible. The area of such type plantations amounts to about 5,000 ha.

The teas produced in high elevation areas are liked by most consumers and sell well. This has
generated a trend in which high grade teas are in high demanding, whereas the ordinary grade teas
produced from low elevation areas are in discouraged demanding. There are still cultivation
problems encountering in high-grade tea production due to its soil conservation, and labour

requirements in tea plucking and manufacturing. Production revenues are impressive. However, the
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expenses are too high as shown in Table 3 (Shyu, 1993).

Table 3. Production costs in high-grade tea areas (Shyu, 1993)

Location Total costs Production worth Net revenue
------------------------ US$/ha -------------"------------

Zenai 16,615 30,532 13,917

Alisun 35,520 48,492 12,972

Fanlu 31,058 42,698 11,641

Chuchi : 39,973 56,193 16,221

* Costs included self-labours.

The second crops of summer tea in the most ordinary grade tea areas are not plucked because
of its lousy quality and low sale prices. In some producing areas such as Wensun and Yilan, only
spring, autumn and winter crops are harvested. This kind of production system has better allocation
of farm labourers and at the same time is able to exempt from over-production. Research results
have shown that giving up plucking summer crop and keeping flush shoots growing with appropri-
ate pruning before fall crop can increase succeeding plucks such as autumn and winter harvest (Ho
et al., 1994). This technology has been widely used in most tea areas to reduce the pressure of over

-production in summer tea.

TEA MANUFACTURE

Generally speaking, through over 100 years development the manufacturing technique of par-
tially-fermented tea in Taiwan is pretty matured, either in hand-made tea or in machine-made tea.
The current problems of tea making is that the hand-made tea requires a lots of labour and time
inputs, making manufacturers frequently doing inevitable night-shift works and competing for tea
making labours. This is because hand-tea making has to go through numerous procedures such as
solar withering, indoor withering, panning, rolling, mass rolling, tea-ball breaking, roasting and dry-
ing. Delicate skills and experiences are needed to control every making steps in order to gain high
quality tea. Consolidated automatic controlling machines for making this kind of tea have not been
available. Therefore, during tea manufacturing seasons competing for tea pluckers as well as tea
making labourers nearly confronts in every high grade tea producing area, creating labour-wage

hike year by year.

In addition, tea production systems are very unique because most tea farmers have their own
tea manuf aéturing sets which currently amount to over 7,000. The farmers are growers and are also
processors, It is very difficult for large scale tea manufacturers to remain competitive due to the
failure of obtaining enough tea leaves for processing quantities of tea needed to maintain profitable

in domestic and world markets. For the past 10 years, there were numerous big tea factories closed
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down due to the above-mentioned reasons. As for the survived tea manufacturing companies, most
of them like to cut down the buying price of fresh tea leaves supplied from growers who do not
make tea by themselves. Consequently, farmers’ revenue is seriously affected, losing willingness
to run their tea farms and even asking the government for solutions. This phenomenon especially oc-

curred in the areas producing ordinary grade tea.

Chinsin Oolong is a key variety for manufacturing partially fermented tea. Consequently, the
plucking period is too concentrated among tea gardens, resulting in tea growers competition on

plucking and manufacturing labours.

Domestic consumption on partially fermented tea with curly spherical shape is in high demand
. As the course of manufacturing, frequent rolling on hot tea balls is adopted, which creates labour
intensive and brings on high production costs of the tea made. Fortunately,' automatic stalk-remov-
ing machines under utilization have been quantitatively introduced from Japan or made
domestically, which have successfully reduced problems of manual tea-stalks elifnination and

helpfully upgraded tea quality, particularly in Minchen area.

The selling price of tea produced in high grade tea areas is very attractive for the tea gIrowers
but the price is too high for most consumers. Although the price of intermediate and low grade tea
is reasonable, the quality may not meet the consumers’ requirements. The singularity of Paochung
tea and Oolong tea on the market is facing new rivals, imported tea bags and canned beverage made

of foreign black tea and jasmine tea.

'TEA MULTIPLE UTILIZATION

Through the govcr_nméntal and private séctors promotion, tea multiple utilization in Taiwan
is steadily growing. The driving forces are probably from the promotional efforts made by the COA
, PDAF, TTES, Farmers’ Association and countless tea-shop runners. Both the COA and PDAF are
the funding agencies. The TTES is one of executors of promotion projects such as tea multi-prod-
uct manufacturing-workshops, technology transfer to local food companies, point-of-purchase dis-
play and fairs. Development of tea diversified products has satisfied our local consumers con-
venience and more choices about tea requirements. Besides, it has raised the added value of

intermediate and ordinary grades tea (Juan, 1993; Kan, 1995).

Main developed diverse tea products include 1. beverage category: flavoured tea, tea bags, in-
stant tea, GABA tea, organic tea, fruit tea, herbal-fruit tea and canned tea; 2. snack food: tea candy
» tea jelly, roasted tea eggs, tea cake and tea chewing gum; 3. tea liquors: tea wine, tea cocktail; 4.
tea dishes: miscellaneous tea recipe; 5. utilization of tea powder: tea dessert and tea ice products; 6
- tea extract: tea paste, tea bathing bags, deodorant, mouth rinsing water and antioxidants; and 7. ap-

plication of infused tea leaves: tea pillow and tea compost; 8. others: tea bonsai.
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Successful market-products cover tea bags, tea jelly and tea beverage; whereas tea candy and
tea cake are marketed in little quantity locally. Tea powder has been used in many wheatflour
products such as tea noodle and tea biscuit. There is a predicted booming demand in tea diverse
products because most people have a good thinking that tea is a health-protected product. Mean-
while the local food industry has utmost concern for new product development, in which tea multi

- products are some of their new merchandise.

TEA MARKETING

Taiwan tea industry has gone through its prosperous export period (1945-1982)(Chiu, 1991).
Since 1978 export quantity of tea became declining. Statistical data (Fig. 2) revealed that export
tonnage of non-fermented tea sharply decreased, so did partially fermented tea. Imports of sizable
amount of tea commenced in 1981, and 8,065 tons of tea were imported in 1995. There was a clear
trend that imports of foreign tea were increasing (Fig. 3). It is interesting to note that started from

1988 there were gradual decreases in year unit price of imported tea.
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Fig. 3. Imports of tea and its unit price from 1985 to 1995.
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Due to the great shift of Taiwan’s tea industry from the international to the domestic market
, tea marketing structure has also changed dramatically. Tea marketing channels in Taiwan are mul-

tiple. Basically, the tea market system in Taiwan (Chiu, 1991; Shiu, 1991) includes the followings:

- The market in the production areas between tea growers and tea merchants.

- The wholesale market between tea growers and tea manufactories.

- The wholesale market between gross tea manufactories and refinery tea factories.
- The wholesale market between tea manufactories and tea wholesalers.

- The wholesale and retail tea markets between wholesalers and retailers.

- The retail market between tea retailers and consumers.

- The retail market between tea growers and consumers.

The development of such marketing system has its industry’s historical and economic
backgrounds, resulting in complicated marketing systems. Beginning 1980’s, the tea export became
unstable. However, economical growth and social progress have made Taiwanese’s crave for high
grade tea. Governments of various ranks and many farmers’ associations frequently held tea
contests in tea producing areas have also provided additional incentives for farmers to make top
quality tea because the rewarded tea can be sold at the better prices. With simple production facili-
ties and noted tea making experiences, farmers can operate their business with envious profits. That

is why there are several thousands tea factories of small scale production on the island.

There are consolidated thinking about the development of Taiwan tea industry. Some thoughts
(Huang, 1991) have pointed that major problems of tea domestic marketing in Taiwan are: 1. Too
many tea brands fail for local consumers to establish brand loyalty. 2. Tea products head for high
selling prices, being hard in increasing market quantity. 3. There is no relative consistency between
tea quality and sale price, usually doubted by consumers about their payments for the tea they

- bought. 4. Shortage of tea grading standards results in possible mimic high quality tea. 5. Most made

-tea sticks to traditional consuming styles for lack of product versatility. and 6. It is facing strong

competition of alien tea such as the tea made in mainland China, Indonesia and Vietnam.

DEVELOPMENTAL STRATEGIES

In order to revive Taiwan tea industry, several policies and measures have been worked out by
the governments and civil organizations in order to adjust and re-manage the production of tea in

Taiwan. Key ad-hoc working strategies are as follows:

Tea Cultivation

Presently, Taiwan is prepared to join the WTO. Although Taiwan has lifted its tea trade protec-

tionism as early as in 1971, some difficulties still trouble the industry. To mitigate the pressure of
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over-production on tea, further expansion of tea hectare is strictly prohibited. That voluntarily
abandoning tea farms is welcome by the governments. Shifting cultivation to forest crops is
subsidized, particularly for those with illegal use of slopelands. Risk assessment shows that
mainland China and southeast Asian tea will quantitatively enter into Taiwan market within 3 years
. Ordinary grade tea areas will suffer from depressed running problems. If the growers would like
to stay in the industry they should note the survival ways of transitional cultivation in tea. Growers
with strong promotion in direct marketing seem to be an alternative approach being able to remain

in the industry and to overcome the dilemma facing the industry.

To settle the problems of concentrated tea plucking periods, farmers are encouraged to adopt
off-seasonal production approach, such as advancing spring tea crop, discarding summer crop and

delaying winter harvest but ensuring the good harvest.

Decreases in tea cultivation costs offer additional tactics of competitive abilities with foreign
tea. Rational applications of fertilizers and pesticides are the better clue to sustainable management
of tea industry. Currently, the key objectives of plant protection are the promotion of safe, effec-
tive and economic tea pest and disease control technologies. The goal is to ensure the safety of tea
products. Tasks focused in recent years were on enforcing guidance and education in the safe use
of pesticides, developing and promoting non-chemical technologies for controlling tea pests. Step-
ping up world’s tendency, Taiwan nowadays has 10 locations conducting tea organic farming. Or-

ganic tea seems to be succeeding in a good-niche market strategy.

Boosting farm mechanization in tea fields is expected to increase farm operation efficiency
and to cut-down production costs. In order to encourage farmers to make use of farm machinery,
loan policy with low interest rates and subsidies, acting operation of farm machinery, and demon-
stration of new farm machinery such as fertilizer applicators, rail operation systems and twig

crashing machines, are carried out in some tea areas.

Tea Manufacture

Several kinds of tea manufacture problems are facing the tea industry, of which lack of
labourers is one of the most serious. Due to inadequate labour force, tea growers have to raise their
pay to attract workers. Particularly, there exists in high-grade tea manufacturing areas, since labour
requirements are pretty high due to the fact that many tea manufacture steps need high degree of
manual operation. Design and manufacture of automatic machines for each processing steps like
withering, stirring, panning, mass rolling and drying have become compulsory for reasons of easing
off post-harvest handling on raw tea materials. The process of mass rolling requests a lots of labour
inputs. Machine replacement for hand rolling is not so successful. Repeated mass rolling and drying
seems to be a key step to quality tea making. Development of automatic centrolling machines for

processing such procedures is urgently needed. Not only it can reduce the production cost , but also
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it can improve tea manufacturing. .

Gradually on-farm changing from hand-plucking to machine-plucking in tea harvest is inevi-
table and is the best way to save production costs. That mechanization of tea manufacture will gen-
erate utmost concern for gross tea with lengthy stalks, made-tea comprised of plucked old- leaves,
and yellow blades. Strengthening application of stalk- removing machines, sieving machines, color
screening machines ahd wind-driven graders will be enhanced. In addition, technical improvement
on tea blending and refining is a joint venture of the governments, local machinery workers and tea

manufacturers.

Tea bags, relaﬁvely inexpensive and easy to consume, have become popular among tea drinkers
in Taiwan, especially liking by the young generation. However, apart from black tea bags consumed
, that of Paochung and Oolong tea bags seems to have tendency being shared sizable percentages
in the tea market. The problem is to develop Oolong tea bags with delightful fragrant aroma so that
it can be well accepted by most Taiwanese consumers and can compete with imported black tea bags
Teaisa specialty goods. Tea product diversification probably can lead to continued success. R&D

effort towards new product development and in finding new market segments will be accelerated.

Tea Marketing

Theoretically, stfategies of product marketing include product strategies, price strategies, dis-
tribution strategies and promotion strategies (Huang, 1991). Currently, domestic tea marketing
measures aiming at solving industry difficulties are stated as follows. Based on different goal
markets, adjusting product structures can better expand market requirements and expectations. En-

larging markets of middle-priced tea, ranging from 25 to 50 US$ per kg, are strongly recommended
- Because it tentatively has more consuming requirements as compared to that of high grade tea.
Mass production of this kind of tea can be at reasonable costs. Meanwhile it can reduce the impact

on abused hilly slopelands.

Efforts to help various tea producing areas to set up their own marketing brands for local
specialty tea, to design marketing logos and to establish mutual marketing system should be
emphasized. The works should be let local farmers’ associations, tea cooperatives and other farmers
organizations get involved. This push strategy can result in lower advertising and promotion costs
because the same name is used on all tea produced in the same area or unit, thus raising the level of

brand awareness and image.

Promotive marketing of tea-related products has also to be fortified, not only it can provide
consumers more choices about tea but also it benefits tea consumption. Traditional consumer pro-
motion including advertising, personal selling, publicity and sales promotion will be intensified,

particularly the fact that purchase displays will be hold frequently on the island.
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Mainly due to high production costs, c-ontinuing to undertake international marketing may not
be so promising. Export of raw tea to Japan for processing is not profitable. Creating customer value
through small package with high tea quality is a persuasive suggestion to exporters who may apply
this alternative mode to expand Japanese market operations (Kan, 1995) and to strengthen abroad
market segments. Long-term tea marketing with Japan has fostered reliable marketing channels be-
tween the both sides. The marketing benefits should be grabbed and further extended. The
westerners’ changing demands for healthy and natural drinks has reflected that Europe and the U.

S. are the potential markets for Taiwan’s partially fermented tea.
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