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Table 1 Monthly average temperature during the experiment from 2010 to 2013

PR C
Month 2010 4¢ 2011 4F 2012 £ 2013 &
1H 13.3 10.4 12.8 13.5
2 H 15.1 13.9 13.8 16.2
3H 17.0 13.1 16.7 17.0
4 H 17.9 18.8 20.2 18.2
5H 22.6 21.9 23.1 23.0
6 H 23.6 25.8 24.8 26.1
7H 27.0 26.6 27.0 26.7
8 H 26.8 26.5 25.9 26.9
9 H 255 24.2 240 24.6
10 A 21.0 20.7 20.3 20.4
11 H 17.7 19.9 18.0 17.8
12 A 14.3 13.5 14.5 13.3

T HLOSHEEBIERRHBEL R H R (2011-2013 H57K)
Table 2 Interval days from pruning to harvest and summation of daily average temperature for Chin-Shin
Oolong (spring-season tea in 2011-2013)

FAMETTHEA _ B FREHMR

pruning date of PRI R summation of daily
) harvest date interval (days)

spring-season tea average temperature

2011.01.31 4/18 77 1,121.6

2011.02.11 4/21 70 1,036.8

2011.02.21 4/27 65 1,022.5

2012.01.31 4/16 76 1,226.5

2012.02.10 4/18 68 1,1384

2012.02.20 4/23 63 1,108.5

2013.01.28 4/12 74 1,219.3

2013.02.08 4/17 68 1,130.3

2013.02.19 4/21 61 1,038.6

215 average 69.1 1,115.8

fEkEsE standard deviation 5.7 74.7

(L8 coefficient of variation 8.2 6.7
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T= B 12 SRHERIEIRRITRE H BB R H IR (2011-2013 FEE7%)
Table 3 Interval days from pruning to harvest and summation of daily average temperature for TTES
No.12 (spring-season tea in 2011-2013)

BRIEFTHE B ~ FREHEHR
pruning date of PRITEH AR summation of daily
) harvest date interval (days)

spring-season tea average temperature
2011.01.31 4/16 75 1,087.5

2011.02.11 4/21 69 1,016.9

2011.02.21 4/24 62 956.7

2012.01.31 4/14 74 1,188.2

2012.02.10 4/18 68 1,138.4

2012.02.20 4/23 63 1,108.5

2013.01.28 4/08 70 1,162.2

2013.02.08 4/11 62 1,021.4

2013.02.19 4/17 57 963.3

215 average 66.7 1,071.5

fE%EZE standard deviation 6.0 85.4

s 28 coefficient of variation 9.1 8.0




FRe E B TROMIRE T

0~ =% 19 SREFTEIRRILATRE H 88 R H 190/ (2011-2013 £4£55K)
Table 4 Interval days from pruning to harvest and summation of daily average temperature for TTES
No.19 (spring-season tea in 2011-2013)

BREFTHEA B _ FREHEHR
pruning date of PRITEH iR summation of daily
) harvest date interval (days)

spring-season tea average temperature
2011.01.31 4/17 76 1,103.5

2011.02.11 4/27 75 1,138.0

2011.02.21 4/29 67 1,064.7

2012.01.31 4/18 78 1,263.8

2012.02.10 4/19 69 1,160.1

2012.02.20 4/25 65 1,156.1

2013.01.28 4/16 78 1,292.6

2013.02.08 4/18 69 1,153.9

2013.02.19 4/23 63 1,077.2

S£t5 average 71.1 1,157.8

fEAEZE standard deviation 5.7 75.9

L2 coefficient of variation 8.1 6.6
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Table 5 Interval days from pruning to harvest and summation of daily average temperature for TTES

No0.20 (spring-season tea in 2011-2013)

FRERHE _ 5 EREH R
pruning date of PRI Il HE summation of daily
] harvest date interval (days)

spring-season tea average temperature
2011.01.31 4/14 73 1,045.1

2011.02.11 4/17 65 946.6

2011.02.21 4/22 60 921.2

2012.01.31 4/07 67 1,038.1

2012.02.10 4/13 63 1,043.4

2012.02.20 4/14 54 922.9

2013.01.28 4/08 70 1,162.2

2013.02.08 4/10 61 1,006.9

2013.02.19 4/15 55 918.2

215 average 63.1 1,000.5

fE%EZE standard deviation 6.4 81.7

s 28 coefficient of variation 10.1 8.2
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Table 6 Interval days from pruning to harvest and summation of daily average temperature for Chin-Shin
Oolong (winter-season tea in 2010-2013)

ZIRMET HI B _ FREHEHR

pruning date of PRITEH iR summation of daily
) harvest date interval (days)

winter-season tea average temperature

2010.08.26 10/12 47 1,164.6

2010.09.28 12/02 65 1,265.5

2011.08.29 10/19 51 1,182.8

2011.09.09 11/05 57 1,259.4

2011.09.20 11/19 60 1,268.3

2012.08.31 10/28 58 1,292.0

2012.09.10 11/10 61 1,274.7

2012.09.20 11/20 61 1,221.0

2013.08.29 10/24 56 1,290.8

2013.09.09 11/02 54 1,197.1

2013.09.20 11/13 54 1,140.8

S£t5 average 56.7 1,223.4

fEAEZE standard deviation 5.1 54.1

s 2 coefficient of variation 9.0 4.4
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Ft -~ B 12 SHMETEERITRE HEEE 2R HER (2010-2013 A£45K)
Table 7 Interval days from pruning to harvest and summation of daily average temperature for TTES
No.12 (winter-season tea in 2010-2013)

ZRMET HEA _ 5 EREH R

pruning date of PRI Il HE summation of daily
] harvest date interval (days)

winter-season tea average temperature

2010.08.26 10/07 42 1,049.7

2010.09.28 11/24 57 1,129.2

2011.08.29 10/13 45 1,060.7

2011.09.09 11/02 54 1,187.1

2011.09.20 11/18 59 1,247.9

2012.08.31 10/28 58 1,292.0

2012.09.10 11/10 61 1,274.7

2012.09.20 11/16 57 1,155.1

2013.08.29 10/24 56 1,290.8

2013.09.09 11/04 56 1,237.6

2013.09.20 11/11 52 1,105.7

3215 average 54.3 1,184.6

fE#EZE standard deviation 5.9 90.2

s 28 coefficient of variation 10.8 7.6
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Table 8 Interval days from pruning to harvest and summation of daily average temperature for TTES
No.19 (winter-season tea in 2010-2013)

ZIRMET HI B _ FREHEHR
pruning date of PRITEH iR summation of daily
) harvest date interval (days)

winter-season tea average temperature
2010.08.26 10/11 46 1,139.3

2010.09.28 11/29 62 1,214.2

2011.08.29 10/17 49 1,144.7

2011.09.09 11/04 56 1,235.0

2011.09.20 11/19 60 1,268.3

2012.08.31 10/30 60 1,331.9

2012.09.10 11/11 62 1,291.7

2012.09.20 11/17 58 1,171.2

2013.08.29 10/24 56 1,290.8

2013.09.09 11/04 56 1,237.6

2013.09.20 11/11 52 1,105.7

S£t5 average 56.1 1,220.9

fEAEZE standard deviation 5.2 72.9

s 2 coefficient of variation 9.3 6.0
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Table 9 Interval days from pruning to harvest and summation of daily average temperature for TTES
No.20 (winter-season tea in 2010-2013)

ZIRMET HI B _ FREHEHR
pruning date of PRITEH iR summation of daily
) harvest date interval (days)

winter-season tea average temperature
2010.08.26 10/05 40 1,005.7

2010.09.28 11/19 52 1,042.1

2011.08.29 10/13 45 1,060.7

2011.09.09 10/30 51 1,124.3

2011.09.20 11/10 51 1,091.9

2012.08.31 10/22 52 1,160.6

2012.09.10 11/02 53 1,117.6

2012.09.20 11/11 52 1,061.2

2013.08.29 10/ 12 44 1,055.3

2013.09.09 10/24 45 1,021.7

2013.09.20 11/09 49 1,039.2

S£t5 average 56.1 1,220.9

fEAEZE standard deviation 5.2 72.9

s 2 coefficient of variation 9.3 6.0
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Table 10 Use the coefficient of variation as a measure of variability to determine the base temperature
through statistical regression method to calculate the base temperature with the least variance and the heat
unit summations of four cultivars (spring-season tea in 2011-2013)

BRI 2 B

. BHERETC JEFER

spring-season tea ) _ )
) base heat unit min CV R p

produced by various )

] temperature summations
cultivars
HOEHBE Chin-shin

1.83 989.1 6.82 0.9966 <0.01

Oolong
Z% 12 9% TTESNo.12 217 9245 8.09 0.9968 <0.01
Z2195% TTESNo.19 1.73 1034.0 6.82 0.9970 <0.01
EZ2205% TTESN0.20 1.28 923.2 8.14 0.9969 <0.01

Fot— » BB DISRETHERR DTG TR CV B Z AR SRR

Table 11 Use the coefficient of variation as a measure of variability to determine the base temperature
through statistical regression method to calculate the base temperature with the least variance and the heat
unit summations of four cultivars (winter-season tea in 2010-2013)

FHron B AR

winter-season tea

EREREC FERDRC

_ base heat unit min CV R p
produced by various )
] temperature summations

cultivars
/. E#E Chin-shin

4,52 976.2 3.45 0.9753 <0.01
Oolong
E4512 5% TTESNo.12 5.05 910.6 6.66 0.9511 <0.01
25519 5% TTESNo0.19 453 966.8 5.24 0.9687 <0.01

27520 5% TTESNo0.20 4.50 852.4 3.60 0.9744 <0.01
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P H 2004-2014 475 HAGE I ZORHE P EEATE AN HE (5 2010-2013 B & BT R
Wz HH R H =R

Table 12 Observed and predicted plucking date of four cultivars- Chin-shin Oolong, TTES No.12, TTES
No0.19 and TTES No.20 used by the study results in Wenshan area

Jo—— S ?E>EU?I§H et ?E>EIJE\I,HZE et
(=Eei) H# (ERDR) H %
FHLERE (FZY) Chin-shin Oolong (spring-season tea)
2011.01.31 4/18 4/14 4 4/15 3
2011.02.11 4/21 4/22 1 4/22 1
2011.02.21 4/27 4/29 2 4/29 2
2012.01.31 4/16 4/14 2 4/15 1
2012.02.10 4/18 4/21 3 4/21 3
2012.02.20 4/23 4/28 5 4/28 5
2013.01.28 4/12 4/12 0 4/13 1
2013.02.08 4/17 4/20 3 4/20 3

BEZX 12 5% (B4 TTES No.12 (spring-season tea)

2011.01.31 4/16 4/12 4 4/13 3
2011.02.11 4/21 4/20 1 4/20 1
2011.02.21 4/24 4/27 3 4/27 3
2012.01.31 4/14 4/12 2 4/13 1
2012.02.10 4/18 4/19 1 4/19 1
2012.02.20 4/23 4/26 3 4/26 3
2013.01.28 4/08 4/10 2 4/11 3
2013.02.08 4/11 4/08 3 4/18 7
2013.02.19 4/17 4/25 8 4/25 8
BEZX 195% (5% TTES No.19 (spring-season tea)

2011.01.31 4/17 4/17 0 4/17 0
2011.02.11 4/27 4/24 3 4/24 3
2011.02.21 4/29 5/01 2 5/01 2
2012.01.31 4/18 4/17 1 4/17 1
2012.02.10 4/19 4/23 4 4/23 4
2012.02.20 4/25 4/30 5 4/30 5
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2013.01.28 4/16 4/14 2 4/15 1
2013.02.08 4/18 4/22 4 4/22 4
2013.02.19 4/23 4/30 7 4/30 7
B 2058 (FZX) TTES No.20 (spring-season tea)

2011.01.31 4/14 4/08 6 4/09 5
2011.02.11 4/17 4/16 1 4/16 1
2011.02.21 4/22 4/23 1 4/23 1
2012.01.31 4/07 4/08 1 4/09 2
2012.02.10 4/13 4/15 2 4/16 3
2012.02.20 4/14 4/22 8 4/23 9
2013.01.28 4/08 4/06 2 4/07 1
2013.02.08 4/10 4/14 4 4/14 4
2013.02.19 4/15 4122 7 4/22 7
FLERE (425 Chin-shin Oolong (winter-season tea)

2010.08.26 10/12 10/19 7 10/19 7
2010.09.28 12/02 12/01 1 12/05 3
2011.08.29 10/19 10/23 4 10/23 4
2011.09.09 11/05 11/06 1 11/06 1
2011.09.20 11/19 11/20 1 11/22 3
2012.08.31 10/28 10/25 3 10/26 2
2012.09.10 11/10 11/07 3 11/08 2
2012.09.20 11/20 11/20 0 11/22 2
2013.08.29 10/24 10/23 1 10/23 1
2013.09.09 11/02 11/06 4 11/06 4
2013.09.20 11/13 11/20 7 11/22 9
B 1258 (42%) TTES No.12 (winter-season tea)

2010.08.26 10/07 10/17 10 10/16 9
2010.09.28 11/24 11/29 5 12/03 10
2011.08.29 10/13 10/21 8 10/21 8
2011.09.09 11/02 11/04 2 11/04 2
2011.09.20 11/18 11/18 0 11/20 2
2012.08.31 10/28 10/23 5 10/23 5
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2012.09.10 11/10 11/05 5 11/06 4
2012.09.20 11/16 11/18 2 11/20 4
2013.08.29 10/24 10/21 3 10/21 3
2013.09.09 11/04 11/04 0 11/04 0
2013.09.20 11/11 11/18 7 11/20 9
EZL 1988 (&%) TTES No.19 (winter-season tea)

2010.08.26 10/ 11 10/19 8 10/18 7
2010.09.28 11/29 12/01 2 12/04 5
2011.08.29 10/17 10/23 6 10/22 5
2011.09.09 11/04 11/05 1 11/06 2
2011.09.20 11/19 11/20 1 11/22 3
2012.08.31 10/30 10/25 5 10/25 5
2012.09.10 11/11 11/07 4 11/07 4
2012.09.20 11/17 11/20 3 11/22 5
2013.08.29 10/24 10/23 1 10/22 2
2013.09.09 11/04 11/05 1 11/06 2
2013.09.20 11/11 11/20 9 11/22 11
B 20 57 (%425 TTES No.20 (winter-season tea)

2010.08.26 10/05 10/11 6 10/11 6
2010.09.28 11/19 11/22 3 11/24 5
2011.08.29 10/13 10/15 2 10/05 2
2011.09.09 10/30 10/29 1 10/29 1
2011.09.20 11/10 11/11 1 11/12 2
2012.08.31 10/22 10/18 4 10/17 5
2012.09.10 11/02 10/30 3 10/30 3
2012.09.20 11/11 11/11 0 11/12 1
2013.08.29 10/12 10/15 3 10/15 3
2013.09.09 10/24 10/29 5 10/29 5
2013.09.20 11/09 11/11 2 11/12 2
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Fig. 1. Summation of daily average temperature of four cultivars from pruning to harvest in
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Fig. 3. Coefficients of variations at various presumed base temperatures and quadratic regression equation
(2011-2013 spring-season tea)
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Fig. 4. Coefficients of variations at various presumed base temperatures and quadratic regression equation
(2010-2013 winter-season tea)
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Establishing a Prediction Model of Tea Harvest Date

Yi-Hao Lin*  Chih-YiHu?  Cheng-Hou Chang®  Cheng-Nan Lai?
lou-Zen Chen®

Summary

This research has aimed at four cultivars - Chin-shin Oolong, TTES No.12, TTES No.19 and TTES
No0.20 which are suitable for processing Paochung teas in northern tea district and has conducted
continuous four-year research from pruning to harvest. The coefficient of variation was used as a measure
of variability to determine the base temperature through statistical regression method to calculate the base
temperature with the least variance. Base on four years experiment data, from pruning to harvest, in
spring-season tea, the average growth days, the temperature summation (summation of daily average
temperature), the base temperature and the heat unit summations of four cultivars are as following:
Chin-shin Oolong (69.1 days, 1,115.8°C, 1.8°C and 989.1°C), TTES No.12 (66.7 days, 1,071.5C, 2.2°C
and 924.5°C), TTES No.19 (71.1 days, 1,157.8°C, 1.7°C and 1,034.0°C) and TTES No.20 (63.1 days,
1,000.5C, 1.3°C and 923.2°C), respectively. Base on four years experiment data, from pruning to harvest,
in winter-season tea, the average growth days, the temperature summation (summation of daily average
temperature), the base temperature and the heat unit summations of four cultivars are as following:
Chin-shin Oolong (56.7 days, 1,223.4°C, 4.5°Cand 976.2°C), TTES No.12 (54.3 days, 1,184.6°C, 5.1°C
and 910.6°C), TTES No.19 (56.1 days, 1,220.9°C, 4.5°Cand 966.8°C) and TTES No.20 (48.5 days,
1,070.9°C, 4.5Cand 852.4°C), respectively. Using above data and meteorological information in those
seasons, it would help predict effectively the suitable plucking period for important cultivars in northern
tea district.

Key words: Temperature summation, Base temperature, Prediction of plucking date
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