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T 2R 2B RF L SERETER MR
Table 1 Spring shoot characteristics of TTES No.12 and Chin Shin Oolong before harvest

O E B R ER AT T MR Al

ER T FEE Bl LL
i e o N
) Length Number of leaves Bud density Full banjhi degree
Cultivar Treatment 5
cm No. No0./900 cm %
P FH 15.7+ 1.3a 5.1+0.3a 63.3+2.2a 61.3+ 1.3a
25 12 5% /
MR 155+ 0.9a 48+0.1a 61.8+ 1.6a 52.8 + 3.3a
FH 11.8+ 3.1a 6.2+1.3a 81.8 £ 2.4a 345+ 1.5a
FHLSHE
TR 14.6 + 6.0a 5.8+ 0.8a 91.0 + 4.9a 40.7%2.2a
Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.
KT FREEBOSE REMEIR
Table 2 Agronomic characteristics of tea leaves plucked from TTES No. 12 and Chin Shin Oolong
2 T P S HE gﬁﬁaﬁﬁ_ﬁ Eﬁﬁﬁﬁg
0 ' FE - Ind leaf FE—IE st leaf FE 8 Ind leaf ZE—IE 1st leaf
FH 13.9+0.8b 11.7+2.8a 4.5+ 0.6a 1.8+0.2a 21+0.2a 3.2+0.9a 4.4 +0.4a
a4 12 5% 3
TR 23.2+0.7a 95+1.8a 4.2+0.4a 1.6 £0.2a 1.9+0.1a 2.4+0.6a 3.9+ 0.5a
S—— FH 7.5+0.8b 8.5+ 2.2a 4.6 £ 0.5a 1.8+0.2a 2.0+0.2a 2.4+ 0.6a 3.0+ 0.5a
ﬁl NS );J B
TR 20.4 + 2.3a 11.6 £ 3.3a 5.4+ 0.8a 2.0+0.3a 2.1+0.2a 3.0+ 0.8a 3.4 +0.4a

1. B8 . TR AEAINERE—R KE T & - The first and second leaves indicate those were counted from the base of plucked leaves.
2. Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.
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. (48) Table 2 (continued)
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et —

L HotE 2" |eaf —1E 19 |eaf 5 CEEE
Ty [l - e L 2 S . e D S

TR com BEE om [AITE cm HEE mm R om BEE cm [HITE cm HEE mm g
PR Fi 7.1+0.6a 3.0+0.3a 15.3+3.1a 0.25 + 0.02a 79+03a 37+0l1a 203+12a 028+002a 80z%21la
=R 125 _

T R 6.5 + 0.5a 2.7+0.2a 12.7+ 1.9a 0.23+0.01a 76+04a 34+01a 182+14a 026+00la 6.3+13a
S Fi 6.6 + 0.3a 25+0.2a 117+ 1.3a 0.31+0.0la 67+03a 27+02a 127+13a 035+00la 62+12a
/LR _

TR 6.9 + 0.5a 2.9+0.3a 14.0 £ 2.3a 0.34 + 0.04a 68+02a 29+0.1a 139+07a 039+003a 92+27a

1 B—% - “EEARBATROE AT

2. Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.

£ TR E

Table 3 Differences of made tea (Oolong tea) quality between hand-plucked and machine-plucked tea leaves

REFEEE—RF K2 —H & - The first and second leaves indicate those were counted from the base of plucked leaves.

AR PR i iR (10 41) @i (10 47) /Kt (20 47) AR (30 97) 5K (30 47) a4y (100 47)
T4 7.2+ 0.6a 6.8+ 0.4a 15.4+ 1.0a 233+ 0.6a 239+ 1.3a 76.7 +0.2a

2412595 R 6.3£0.7a 6.3+0.7a 143+ 1.2a 23.3+ 0.9a 23.0+2.0a 73.3%0.7b
PEER R 8.2+ 0.4a 7.9+0.2a 15.8 + 0.6a 23.0+0.3a 233+0.2a 78.3+ 0.6a
T4 7.2+ 0.3ab 7.2+0.3b 15.5+ 0.4a 230+ 1.1a 22.8+0.9a 75.7 + 1.9a

FHLEHE R 6.920.3b 7.1£0.3b 15.5+ 0.8a 242+ 1.1a 25.2+0.8a 788+ 1.2a
PP 7.8+0.2a 8.0 £0.0a 147+ 0.7a 235+ 0.5a 22.8+0.9a 76.8+ 1.8a

Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.
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Table 4 Differences of chemical composition between hand-plucked and machine-plucked tea leaves unit: mg/g
r e " Theanine Caffeine Theobromine Catechin  Gallic acid GC EGC EC EGCG GCG ECG tota
catechins

= FH 36x01b 315+06b 3.7+0.1a 20=+0.1a 6.5+0.2b 36+0.1a 374+05a 13.6+0.3a 32.2+09b 3.8+0.0b 6.6+ 0.1b 105.7+1.9b
12 %% P 3.9+00a 341+06a 40:x0.1a 21+0J1a 76+03a 38+*0l1a 372+04a 139+03a 352+04a 84+0.1a 7.0+0.1a 1151+ 14a
) FH 38zx01a 285+05a 28+0.1a 20+£01b 32 + 0.1a 41+.1b 39.6+05a 14.3+04a 33.7+1.0a 7.8+0.3a 79+0.3a 1125+ 2.4a
Efe P 3.6+00a 29.4+05a 28+0.2a 26+01a 31+ 02a 47+00a 385+02a 13.8+0.2a 325+0.9a 3.9+0.0b 7.3+0.7a 106.4+ 1.9a
Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.
RE -~ FREOEBOREFE TR ELLR
Table 5 Differences of major element content between hand-plucked and machine-plucked tea leaves
rri e R N (%) P (mg/kg) K (mg/kg) Ca (mg/kg) Mg (mg/kg) Fe (mg/kg) Al (mg/kg)
2y 1058 FEH  4.45+007b 433+ 12a 158.7 + 2.8a 459+ 1.1a 20.5+ 0.5a 945+ 11.0a 404.9 + 21.6a

MR 4.72+0.05a 46.3+ 1.9a 166.7 + 8.6a 51.0+ 3.1a 21.2+0.8a 107.7 £ 11.6a 425.1 + 19.3a
- FEH  4.26+0.03b 46.3 1+ 2.0a 156.4 + 4.6b 409+ 1.1a 219+ 0.7a 97.6+ 10.3a 246.4 + 10.3b

X 4.43+0.03a 49.7+ 2.4a 177.6 £ 7.0a 446+ 1.9a 22.7+0.7a 105.7 £ 14.9a 371.7 £ 17.8a

Means within each column followed by the different letter(s) are significantly different at P < 0.05 by Fisher’s protected LSD test.
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Table 6 Cost analysis of plucking and manufacturing for hand-plucked and machine-plucked tea leaves

P i ny 212 5% HLEHE

PR ST R FH HEER FR
HTE (AH) 0.1 0.1 0.1 0.1
KEE (AT) 803.9 588.4 306.4 305.5
FRiIEz (ZT) 284 0 110 0
RS Es (ZT) 241 125 93.5 109.3
WHEIE (o) 8,900 33,978 4,650 22,683
fEETE (r) 11,600 11,600 11,600 11,600
WETE () (15 TT/258IET) 4,360 3,220 1,750 1,740
K LE - & - LTS ()

B 11,360 8,320 4,400 4,372
(40 JLHHZIZ T)
BETE (r)(100 TT/AEEZ/ZR) 28,400 20,800 11,000 10,930
BRI ()30 TT/AET) 8,520 0 3300 0
AN () 73,140 77,918 36,700 51,325
EHEELER (1) 180,750 156,000 112,200 131,160
EF (1) 107,610 78,082 75,500 79,836

H4 (T)(0.1 AHE/AE) 21,053 25,000
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The Evaluation of Probability for Machine-plucked
Spring Teas in High Altitude Area

Chiou-Fang Liu'  Chien-Ju Liu"  Yen-Shuo Su®  Ru-Hong Lin®
Kuan-Fu Kuo®  Shih-Kai Lo®*" Hsien-Tsung Tsai*  Chui-Feng Chiu*

Summary

The problems that hand-plucked spring tea in south-central Taiwan high altitude area encountered
were concentrated harvest periods as well as the lack of labor, which interfered with the best harvest
time for spring tea. Therefore, the experiment compared the effects of hand-plucked and
machine-plucked on plucking and processing of spring teas in order to evaluate the probability for high
altitude area to carry out machine-plucked during spring tea season. The experiment was conducted in a
tea fields at Taiping Village, Meishan Township, Chiayi County which was 1,200 meters high. Survey
items included vyields per unit area, agronomic characteristics of flush, tea quality, chemical
compositions, and nutritional element contents and cost analysis.

The results showed that the machine-plucked Taiwan Tea Experiment Station Number 12 (TTES
No. 12) tea leaves had significant difference in yields per unit area, the sensory evaluation score, the
amounts of theanine, caffeine and total catechins, and nitrogen contents compared to hand-plucked
ones. As for cost analysis, machine-plucked tea leaves made into primarily processed tea cost NT$ 505
per kg, and the hand-plucked one was NT$ 1,039, which was almost the twice expense of the
machine-plucked one. Overall, the gross profit of machine-plucked primarily processed tea was NT$
107,610 per 0.1 hectares, while hand-plucked one was NT$ 78,082 per 0.1 hectares, the gross profit of
the former was NT$ 29,528 higher than the later.

In comparison to TTES No. 12, Ching Shing Oolong showed no significant difference between
machine-plucked and hand-plucked teas, except for that the nitrogen, potassium, and aluminum
contents was higher and other elements as phosphorus, calcium, magnesium, ferrous contents had an
increasing trend in machine-plucked tea leaves. The cost of machine-plucked primarily processed tea
was NT$ 654 and hand-plucked one was NT$ 824. However, the amounts of primarily processed tea
were lower in machine-plucked teas after stalk separating. The gross profits of machine-plucked tea
and hand-plucked tea were NT$ 75,500 and 79,836 per 0.1 hectares, the gross profit of the later was
NT$ 4,336 higher than the former. In conclusion, spring tea in high altitude area could replace
hand-plucked with machine-plucked method in response to the problem of plucking labor shortage.
Key words: Tea, High altitude area, Machine-plucked
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