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Table 1.Climatic changes of drought periods at Juisai tea district in the different years.

Duration of Air temperature Rainfall Sunshine hours

Year drought Mean Maximum Minimum accumulation accumulation
----- (C) - (mm) (hr)

1991 6/11-7/10 28.6 (+1.90) 33.8 24.3 1.0(-117.9) 160.0(+44.0)
1992 7/1-8/10 27.2 (+0.10) 32.7 22.9 39.0(-276.3) 281.0(+43.0)
1996 6/21-7/20 26.6 (-0.60) 32.5 21.7 23.0(-175.2) 241.3(+41.8)
1998 7/1-7/31 27.6° (+0.23) 33.6 22.8 9.7(-209.8) 250.0(+42.7)
2002 4/21-5/10 24.8 (4+2.05) 30.5 20.9 117.1(+50.4)

6.4( -55.9)

Table 2. Climatic changes of the 20-30 days before drought periods occurred at Juisai tea district in the different

years.
Air temperature Rainfall Sunshine hours
Year - Duration Mean Maximum Minimum accumulation accumulation
————— (C) - (mm) (hr)
1991 5/11-6/10 26.2 (+2.03) 32.1 22.3 40.4(-164.0) 241.0(+143)
1992 6/1-6/20 24.9 (-0.40) 30.1 21.6 132.5( -94.6) 81.0(+2.00)
1996 6/1-6/20 27.0 (+2.10) 32.6 22.5 23.0(-116.0) 161.4(+45.9)
1998 . 6/11-6/30 26.4 (+0.05) 32.1 223 28.1(-91.9) 145.5(+39.6)
2002 3/21-4/20 22.3 (+1.97) 27.6 18.6 40.7( -26.3) 109.4(+27.8)
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Table 3. Tea shoot yield of different varieties at the drought and non-drought seasons.

Yield increase or Non-drought season

. Drought season decrease
Leafshape  Variety 1996 (g/plant) ~D/NDI  D/ND2 1995 1997
----- (%) ----- -—--- (g/plant) -----

Large type TTES No.1 264 +28 +22 206 216
TTES No.2 108 -3 -36 111 167
TTES No.3 101 -25 -26 136 138
TTES No.4 179 +24 +2 144 175
TTES No.7 91 -67 -39 278 225
TTES No.8 151 -45 -28 274 209
TTES No.9 98 -44 -58 175 232
TTES No.10 43 -35 -70 65 141
TTES No.11 136 -38 -48 219 258
TTES No.18 103 -29 -62 144 267
Fkk-22 210 +46 -5 144 221
Shiang Yuan 313 +5 +52 298 206

Small type TTES No.6 101 -11 -40 114 170
TTES No.12 149 -32 -35 219 228
TTES No.13 129 -25 -3 173 134
TTES No.14 128 -7 -42 138 220
TTES No.15 149 +46 -42 102 254
TTES No.16 180 -28 -23 249 234
TTES No.17 360 +23 +4 293 347
Wu Yi 84 -29 -31 117 121
Yabukita 80 -39 -39 131 132
Chin-Hsin Gan Tzy 111 -21 -36 141 174
Shy Jih Chuen 99 -29 -34 139 150
Chin-Hsin Oolong 69 -29 -35 97 106
Chin-Hsin Dapan 128 -38 -10 207 143
Shoei Shian 95 -45 -43 172 168

D: 1996; ND1: 1995; ND2:1997; without shoot plucking of TTES No.5 in 1996.
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Table 4. Drought injury and its related factors on tea tree at Juisui tea district of Hualien Hsien in 1998.

Tree Soil Soil water Organic matter SoilpH Damage
X ) Tree content .

Variety heig canopy hardnezss B y B ritlo

(cm) (Kg/cm? ) %) %) A B (%)
TTES No.12 99 99 18.9 109 139 233 1.81 4.16 4.15 37
TTES No.13 63 95 19.3 8.1 151 1.71 1.14 412 424 20
Chin Hsin Oolong 66 90 22.5 85 155 1.98 1.23 439 437 = 66
Dah Yeh Oolong 61 87 18.1 83 162 1.90 1.17 422 430 62
Shy Jih Chuen 71 104 24.3 7.7 13.1  1.88 1.38 426 4.19 70
Mean 72 95 20.6 87 148 196 1.35 4.23 4.25 51
A : Surfacesoil (0-20 cm) ; B : Subsoil (20-40cm) .
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Table 5. Effect of rice husk mulching and
incorporation on the tea tree row to the shoot
yield of TTES No.12.

Treatment
Year A B - C D (CK)
(g/plant)
1998 244ab 253a — 238b
1999 243a 241a 232a 238a
2000 211b 230a 197¢ 207bc

Values followed by the same letters are not
significantly at « =0.05; A: rice husk mulching and
no-irrigation; B: husk incorporation and
no-irrigation; C: weekly irrigation and no-mulching;
D: no-mulching and no-irrigation (CK) .
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Table 6. Effect of different mulching treatments on the shoot yield of TTES No.12 for summer and winter tea.

Treatment
Tea season Year Rainfall BA RS PE CK

(mm) (g/plant)

Summer 1995 393 198abc 200abce 225a 214ab

1996 15 140e 172c¢d 148de 140e

1997 166 186bc 223a 209ab 205ab

Winter 1995 75 100de 99de 90e 97de

1996 64 115¢d 127¢ 121cd 111cde

1997 355 220b 266a 240b 242b

Values followed by the same letters are not significantly at & =0.05; BA: vegetation bahia grass; RS: rice straw

mulching; PE: black PE mulching; CK: no-mulching.
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Table 7. Numbers and ratios for foehn occurrence in different tea seasons from 1989 to 1999.

Tea season
Foehn Early spring Spring Summer Autumn Winter
Number 8 14 31 8 2
Ratio (%) 12.7 ) 22.2 49.2 12.7 3.2

Table 8. Changes of climatic factors by foehn induced by typhoon and monsoon or air-current.

Duration of foehn Air Temperature Relative humidity Maximum wind

Foehn (hrs) °C) (%) speed (m/s) Degree of injury
Monsoon

Mean 7.67 33.6 36.5 10.4 0.22
Maximum 35 40 66 24.3 2
Minimum 1 25.9 20 5.6 0
Typhoon

Mean 12.8 353 40.6 24.9 1.67
Maximum 35 41 48 40.9 3
Minimum 3 29 27 5.1 1
Average 8.65 34 37.3 13.2 0.49

Monsoon n=51; Typhbon n=12.
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Table 9. Correlation coefficients for climatic factors of foehn and tea shoot injury grade.

A B D E
A 1.0
B -0.057 1.0
C 0.233 -0.390** 1.0
D 0.375** -0.106 0.185 1.0
E 0.545%* 0.152 0.219 0.647%* 1.0

A: duration of foehn; B: air temperature; C: relative humidity; D: maximum wind speed; E: degree of injury;

n=63.
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Table 10. The effect of the simulated foehn and sprinkler irrigation on the fresh shoot weight of the tea tree.

Temperature of TTES No.12 Chin-Hsin Oolong
simulated foehn Treatment Tday 14day 7day 14day
g/bud
40-42 °C ' 4 hours F 1.01b ( 68) 1.14b (68) 1.01b (68) 1.18b (59)
: CK 1.49a (100) 1.68a (100) 1.49a (100) 2.01a (100)
2 hours F no SI 1.13b ( 62) 1.97b (70) 1.19a (82) 1.22b (71)
2 hours F + SI 1.72a ( 94) 2.15b (76) 1.44a (99) 1.74a (102)
CK 1.83a (100) 2.82a (100) 1.45a (100) 1.71a (100)
35-40 °C 4 hours F no SI 0.40b ( 63) 0.55b (70) 0.33a (70) 0.69a (80)
2 hours F no SI 0.36b ( 57) 0.82ab (104)  0.38a (81) 0.62a (72)
2 hours F + SI 0.50ab( 79) 1.08a (137) 0.41a (87) 0.72a (84)
CK 0.63a (100) 0.79ab (100) 0.47a (100) 0.86a (100)

Values followed by the same letters are not significantly at @ =0.05; F: foehn; SI: sprinker irrigation.
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Drought and Foehn Injury Protection Method for Tea Tree
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ABSTRACT

This text was to integrate drought and foehn injury investigation and prevention measures for
tea tree(Camellia Sinensis(L.)Kuntze)from 1989 to 2002 in southeastern tea districts in Taiwan. The
investigative and experimental results showed : The Chin-Hsin Oolong was more severely
drought-injuried in the 2nd summer tea season at Juisui tea district of Hualien Hsien. The climatic
changes of drought and non-drought seasons were clearly distinct. The TTES No.17 and Shiang Yuan
had greater drought tolerance than others. Conversely, TTES No.5, Chin-Hsin Oolong and Shoei
Shian had less drought tolerance. At locations prone to drought, it is suggested to plant the drought
tolerant varieties. The rice husk mulching or incorporation on the tea tree rows could prevent tea
trees from drought injury and improve soil properties, including soil compaction, water conservation,
and soil temperature cooling. Foehn is always occurring in spring, summer and autumn tea seasons.
The summer tea season had the highest occurrence rate up to 49%. The injury symptoms appeared in
the forms such as leaf droop, dryness in leaf apex, margin, stalk and internode, and inhibition of
shoot growth. After grading the injury symptoms, it was found that the injury grade score was
positively correlated with maximum wind speed and foehn duration time. The tea tree éuffered heavy
injury by typhoon-induced foehn in summer and autumn, so as to affect tea production and
manufacturing. Lighter injury of tea tree appeared in monsoon or strong air current-induced foehn.
When foehn occurs, the best way to protect tea tree is to use sprinkler irrigation to increase relative

humidity and decrease air temperature. Tea shoot injury ratio was decreased after the treatment.

Key words : Tea tree, Drought, Foehn, Protection method.




