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ABSTRACT

In the result of effect on freezing damage reduction by the shade net colors and the shade rate to tea
trees during wintering period, the high shade ratio decreased tea trees growth and increased freezing
damage and 55% of shade ratio based on non treatment developed new leafs and green leaf
productivity. By the shade net colors, colorless shade net (55% of shade type) treatment and green
shade net treatment increased green leaf productivity and decreased damaged area compare to non
treatment shade net and black shade net treatment. Colorless net shade treatment reduced over 50%
of freezing damage and increased (10a) 68 kg for green leaf productivity compare to non treatment
shade net. The colors of shade net treatments for reduction freezing damaged in order of Black <
Green < Colorless but reduction of freezing damage was so high. In the relative microclimates,
treatment shade nets were 0.7°C lower, average relatively humidity 14.9% higher, soil temperature
0.6°C lower and soil moisture 4.6% higher than non treatment shade net. And treatment shade nets
decreased average wind speed 0.7 m/s and it showed us treatment net shades effected to excessive
evapotranspiration and soil dry by wind and considered one of good solution for freezing damages.
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Table 1. Changes of meteorological elements during over-
wintering period (January and February) from 2011 to 2013
at a green tea garden

Elements Year 2011 Year 2012 Year 2013
Mean Temperature (°C) -1.2 0.0 0.1
Minimum Temperature (°C) -17.1 -14.2 -13.2
Precipitation (mm) 69.8 13.9 109.5
Sunshine (hr) 408.8 391.1 400.4
Wind speed (m/s) 1.0 1.0 0.8
Wind Direction N NNE NNE
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Table 2. Effect of wind break and damage rate reduction of tea tree according to shading rate (year 2012)

Treatment Green dry damage rate  Red dry damage rate ~ Total damage rate (%) Effect of
(%) (A) (%) (B) (A+B) wind break
Full sunlight 10 10 20 No
Shading rate 55% 0 0 0 Yes
Shading rate 75% 5 25 30 Yes
Shading rate 95% 45 20 65 Yes




150 Korean Journal of Agricultural and Forest Meteorology, Vol. 16, No. 2

s

FAEAT}. 28)ar, AFE 95% AP TolMe B
g Qe AP Aol Bslddnt. 53], AT
ARG} Az AP R AH o] ZAo
2 dephs Audide] tE MRt go] Yk
om, ANZE T3 A 3971A] o] WolREe T
AP T-] Aol 7 FA] 98It Trypan Blue ¢
AAHANNE 55% g ATl 2T elxde
AZAPE @o] Ae] BA=A] ekgkont 95% x5
oA HuEA G Bl AT Qe FEAHOE o]
o} A7} REH o7 ApdHE Ao Feh ),
Hide]], AuEds Bl A dMe diFE 4
Ao giFte] AlE7t AbEE RS FR18 4 2l
Ak, 2R3l W2 P ASELS HH AgE
55% ATl A A AR T il
0.9cm Z%loH, WolEE 49g ] FAST FE|
= AFE 55% HET7F 59 10¢E FATHO
11 W o] 7Fsglon, Fafol o5k F3) wEgt
AT A T8 A BT A A9} gk
o] 7' BT ol 42.7% =713 68.8kge] U
ERATH(Table 3).

. ~ ‘ ¥ s s

Fig. 2. Changes of growth of tea tree by the shade net installation. (Left:55%/75%, Right:75%/95%)
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Table 3. Damage index and yield component of tea tree according to shade net installation

Treatment Damage harvest No. of leaves  Length of leaves ~ Weight of 100 Yield
Index* time (ea) (cm) buds (g) (kg/10a)
Full sunlight 3 5/21 2.5 2.33 + 0.08 11.60 = 0.07 4821 £ 0.61
Black shading net
Shading rate 55% 0 5/10 32 322 + 0.04 1653 + 0.19  68.80 + 0.27

*0(harmlessness), 1(1~10%), 3(11~30%), 5(31~50%), 7(51~70%), 9(71%~90%), 10(91%~100%)
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Table 4. Economic and productive effect of shade net on reduction of freezing damage according to shading rate and shading

color
. Damage depth Yield of fresh leaves ~ Additional gross
*
Treatment Damage index (cm) (ke/10a) profit (%)
Full sunlight 5
Clear net 55% 1 0 93.17 + 1.58 1,451,800
55% 1 5.04 £ 0.46 79.00 £ 1.57 1,152,900
Black shading net 75% 3 9.05 + 0.19 53.02 £ 0.50 597,800
95% 3 15.04 £ 0.28 47.14 £ 0.32 469,700
55% 1 0 88.89 £ 1.07 1,366,400
Green shading net 75% 1 3.04 £ 0.21 83.85 £ 1.75 1,259,650
95% 3 7.00 £ 0.34 65.98 £ 2.61 875,350
*0(harmlessness), 1(1~10%), 3(11~30%), 5(31~50%), 7(51~70%), 9(71%~90%), 10(91%~100%)
Table 5. Analysis of economic feasibility (Loss elements)
Contents Unit Unit price (W) Amount Total (¥)
1. Direct construction cost 493,319
1) Direct cost 463,210
(1) Labour cost Man-hour (10a) 50,900 3 152,700
(2) Material cost 310,510
Shdae net Roll 63,600 4 254,400
Alignment pin Box 21,040 2 42,080
String Roll 14,030 1 14,030
Other material cost % 2 6,210
2) Other direct cost % 2.5 11,580
3) Field expense % 4 18,528
2. Indirect cost % 3 14,800
Total cost 505,979
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Fig. 3. Meteorological changes by the installation of shade net.
Table 6. Change of meteorological elements by the installation of shade net in 2013
Wind Speed Mean Temperature ~ Minimum Temperature ~ Relative Humidity
Month (m/s) (°0) (°0) (%)
Inside Outside Inside Outside Inside Outside Inside Outside
First 0.2 0.8 -4.3 -3.6 -17.4 -13.2 36.2 227
January  Middle 0.2 0.6 -2.3 -1.2 -15.3 -11.9 49.2 329
Last 0.3 0.8 0.2 0.8 -14.0 -10.7 46.7 304
First 0.3 1.0 0.4 1.1 -13.9 -9.7 36.0 22,6
February Middle 0.3 0.8 0.4 0.8 -13.0 -8.8 29.3 143
Last 0.3 1.0 32 3.5 -11.0 -6.9 30.9 16.3
Table 7. Changes of soil temperature and soil moisture by the clear net installation.
Soil Temperature (°C) Soil Moisture (%)
Month
Inside Outside Inside Outside
First -1.8 -1.3 12.4 13.4
January Middle -1.2 -0.6 12.6 9.6
Last 1.1 1.6 293 19.3
First 2.0 2.6 25.6 21.6
February Middle 1.6 22 29.0 20.0
Last 34 4.0 219 19.4
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