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Table 1. The growth and yield of rice at monitgrisiots (2nd crop, 1986)

Plant No. of No. of Filled 1000 grain Grain Straw

e SR e T paniledran % wi g YRS Y
Huatan (1) Taichung Sen 10102.1 17.5 124 86 25.0 6,200 6,098
(2) Taichung Sen 10105.4 19.7 127 88 25.1 6,900 6,635

Homei (1) Tainung 67 86.5 17.6 42 43 22.6 3,400 5,313
(2) Tainung 67 104.0 18.2 85 87 24.4 6,046 5,986
Shenkang (1) Tainung 67 84.2 15.6 34 49 22.7 2,980 4,027
(2) Tainung 67 85.6 15.5 58 68 23.9 4,850 5,574

Tatu (1) Tainung 67 88.6 24.7 52 64 23.6 4,760 5,409

(2) Tainung 67 92.6 20.3 81 86 24.2 6,235 6,173

1 (1) and (2) respectively representing the two rsitig plots at each station, one of them closeramther more
separated from the source of air pollution.
2 The grain yields of this crop were greatly deceelague to typhoon.

o PR PR IBEPLY B A8 (755 208

Table 2. Nitrogen, sulfur, and fluorine contemtsice plant at monitoring plots at haversting sté2nd

crop, 1986)
Nitrogen, % Sulfur, % Fluorine, ppm
Places Crops

uL LL WP uL LL WP UL LL WP

Huatan (1) Taichung Sen 10 3.842.98 0.13 0.35 1,056 1,129

(2) Taichung Sen 10 3.262.37 0.32 0.54 500 393
Homei (1) Tainung 67 1.671.41 0.70 0.05 0.12 0.19 6 5 4
(2) Tainung 67 1.771.33 0.62 0.06 0.13 0.21 6 6 4
Shenkang (1) Tainung 67 1.821.91 0.84 0.20 0.26 0.28 10 11 5
(2) Tainung 67 1.671.41 0.81 0.18 0.20 0.29 9 9 7
Tatu (1) Tainung 67 1.271.49 0.69 0.21 0.17 0.29 12 17 13
(2) Tainung 67 1.431.02 0.54 0.14 0.24 0.17 19 18 9

1 See table 1; UL-upper leaves; LL-lower leaves:-Wi@le plant.
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Table 3. The growth and yield of rcie at monitgrplots (1st crop, 1987)

Plgnt No. of No. of Filled 10Q0 G.rain S_traw

Places Crops height panicle grain pel .o, Qrain  yield yield

cm per hill panicle grain % wt., g kg/ha kg/ha

Huatan (1) Taichung Sen 10 94.3 26.8 76 88.8 25.0 6,420 6,618

(2) Taichung Sen 10 102.1 20.8 110 88.1 25.2 7,039 6.539

Homei (1) Tainung 67 105.1 25.6 74 92.3 247 6,700 7,412

(2) Tainung 67 106.6 26.9 65 89.3 24.8 6,900 7,886

Shenkang (1) Tainung 67 103.7 19.6 85 94.1 246 6,500 7,648

(2) Tainung 67 100.6 23.6 67 90.4 245 6,700 8,681

Tatu (1) Tainung 67 91.2 28.8 68 89.0 244 6,400 5,430

(2) Tainung 67 100.0 29.8 84 90.4 24.2 7,300 6,820
Lungching (1) Tainung 67

(2) Tainung 67 99.4 19.3 84.2 90.2 24.0 6,500 7,640

1 See table 1.

R AR PR REPRLY B R (%) (76 F 18])
Table 4. Nitrogen contents in the different parid different stages of rice plants (%) (1st cd§87)

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 3.83 1.25 2.82 1.90 3.30 3.27 2.10 1.53 2.751.511.13 1.18
(2) 277 152 1.60 1.50 296 1.60 1.11 1.21 2.24 1.05 0.65 1.03

Homei (1) 2.70 2.26 2.39 1.06 2.82 1.61 2.09 0.61 2.431.38 1.30 0.61
(2) 435 239 201 1.74 3.98 2.19 1.25 0.95 2.34 1.99 0.63 0.73

Shenkang (1) 3.19 1.34 2.44 1.46 299 1.17 195 1.01 2.121.37 0.92 0.84
(2) 251 126 2.78 1.44 2.90 0.86 1.47 1.45 2.70 1.10 0.66 0.75

Tatu (1) 3.75 1.49 217 1.53 2.84 2.00 1.19 0.88 1.84 2.03 0.75
(2) 297 137 1.26 1.45 3.23 1.81 1.35 0.86 3.29 1.82 0.65

Lungching (1)
(2) 252 127 032 1.11 2.39 2.37 2.19 0.81 1.67 2.66 0.61

1 See table 1.
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Table 5. Sulfur contents in the different partd different stages of rice plants (%) (1st cro87)9

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 0.14 0.14 0.07 0.09 0.38 0.28 0.23 0.13 0.41 0.27 0.20 0.06
(2) 0.15 0.19 0.26 0.13 0.27 0.27 0.25 0.33 0.26 0.24 0.25 0.10
Homei (1) 0.10 0.09 0.08 0.08 0.11 0.12 0.18 0.07 0.16 0.25 0.18 0.14
(2) 0.07 0.16 0.28 0.10 0.08 0.17 0.11 0.23 0.150.30 0.19 0.14
Shenkang (1) 0.10 0.11 0.08 0.11 0.15 0.22 0.17 0.18 0.28 0.28 0.16 0.06
(2) 0.10 0.10 0.12 o0.11 0.14 0.15 0.18 0.12 0.15 0.18 0.16 0.05

Tatu (1) 0.11 0.14 0.10 0.12 0.22 0.21 0.21 0.20 0.22 0.29 0.22

(2) 0.06 0.08 0.08 0.09 0.18 0.11 0.13 0.13 0.30 0.13 0.14

Lungching (1)
(2) 0.08 0.21 0.17 0.14 0.15 0.21 0.24 0.16 0.20 0.24 0.23
! See table 1.

e

S (PR R P

= A5 EL

P pIE

(ppm) (76 =+ 1)

Table 6. Fluorine contents in the different parts different stages of rice plants (ppm) (1st cA®87)

Places o5

Upper leaves Lower leaves Whole plant
50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (1) 815 168 138 675 2033 895 385 925 600 185 362 155
(2) 402 182 116 475 1463 515 242 625 262 157 66 135
Homei (1) 13 10 13 25 27 12 14 24 21 10 12 21
(2) 22 11 11 30 26 11 11 26 15 10 10 23
Shenkang (1) 23 20 18 38 30 21 20 38 18 21 16 29
(2) 23 13 14 39 26 18 15 32 18 12 13 25
Tatu (1) 26 22 27 29 16 15 24 26 14
(2) 20 10 29 27 8 31 20 10
Lungching (1)
(2) 51 8 9 25 54 8 12 23 38 8 11

1See table 1.
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ESRRE (11 f‘ﬂ*ﬂﬁfiﬂﬂfﬁ’ﬁg@?’ﬂﬁg‘?%ﬁi% (ppm) (76 F 1 1)
Table 7. Iron contents in the different parts difterent stages of rice plants (ppm) (1st croB7)9

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 370 140 295 241 600 340 28 785 410 180 300 241
(2) 255 195 275 265 780 425 435 315 450 295 285 430

Homei (1) 220 80 180 150 905 93 383 233 748 140 190 210
(2) 205 188 163 138 325 305 383 168 433 213 153 275

Shenkang (1) 260 108 208 395 380 478 263 308 445 253 148 243
(2) 228 135 253 198 533 330 288 228 650 130 258 185

Tatu (1) 200 660 195 198 633 193 291 180 373 70 336
(2) 240 185 270 325 395 173 629 523 880 85 754

Lungching (1)
(2) 283 63 169 198 363 48 361 233 423 68 451

1 See table 1.

R0 R EPEAN R 5 R (ppm) (76 F 1 1)
Table 8. Manganese contents in the different artsdifferent stage of rice plants (ppm) (1st ¢crop
1987)

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 1220 1210 1440 103 1780 2970 23455100 1285 1460 1105 3750
(2) 450 530 950 4850 990 1010 885 4550 540 540 430 1380

Homei (1) 948 260 218 680 2578 1463 1360 1200 1250 858 360 1700
(2) 253 708 475 1450 350 545 1088 2000 288 998 465 2200

Shenkang (1) 388 390 158 600 498 205 343 518 308 55 160 210
(2) 200 125 213 155 295 313 325 260 370 113 203 128

Tatu (1) 850 120 840 1175 1838 48 1693 2650 145 105 915
(2) 200 85 124 26 433 93 181 23 1068 143 141

Lungching (1)
(2) 168 120 311 24 540 115 714 25 290 65 508

1See table 1.
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Ao ARt (PRI AR L ﬁi" (ppm) (76 F 1 1)
Table 9. Zinc contents in the different parts difterent stages of rice plants (ppm) (1st crof871)9

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 20 15 25 44 25 25 30 50 25 25 45 52
(2) 15 10 20 46 25 15 20 46 20 15 25 52
Homei (1) 53 28 20 27 45 10 28 29 55 23 20 33
(2) 23 15 18 26 28 15 18 30 45 33 25 35
Shenkang (1) 30 10 18 25 23 10 18 27 25 15 18 26
(2) 15 10 20 29 15 10 20 27 25 8 25 26

Tatu (1) 30 50 18 40 33 73 21 25 25 38 28

(2) 25 13 11 26 28 30 14 23 43 15 23

Lungching (1)
(2) 30 10 11 24 40 13 16 25 35 13 38

1 See table 1.

A4 SRR PR TR 5 £ (ppm) (765 1)
Table 10. Copper contents in the different pamt$ different stages of rice plants (ppm) (1st crop,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 12 15 2 9 12 10 3 11 13 11 3 12
(2) 8 9 5 11 11 20 7 10 6 8 6 12
Homei (1) 11 5 9 6 12 9 7 11 4 9 6
(2) 10 9 7 10 12 6 9 8 7 7
Shenkang (1) 5 6 6 7 5 6 5 5
(2) 6 14 8 10 7 2 7 5
Tatu (1) 12 12 8 14 10 6 6 10
(2) 8 7 5 8 8 5 16 6 5
Lungching (1)
(2) 7 4 9 6 9 7 6 5 7 3 12

1 See table 1.
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A4 - AR TR S5 B (ppm) (76 5 13
Table 11. Nickel contents in the different pans aifferent stages of rice plants (ppm) (1st ciqg87)

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 9 17 21 17 7 18 23 20 9 22 26 23
(2) 13 17 16 28 9 20 16 22 8 18 19 19

Homei (1) 8 10 7 12 6 12 7 12 9 9 6

(2) 10 11 10 8 10 14 7 10 10 12 11

Shenkang (1) 7 9 9 12 7 9 9 11 8 8 8
(2) 7 10 9 12 8 11 8 12 13 10 8 10

Tatu (1) 10 14 6 9 6 12 7 8 6 14 7

(2) 7 12 8 12 8 13 6 12 9 11 7

Lungching (1)
(2) 8 12 8 10 7 13 7 9 10 12 9
! See table 1.

Ea I T A i o e B %F‘, f’,ﬁf (ppm) (76 & 1 81)
e

Table 12. Chromium contents in the different parnd different stages of rice plants (ppm) (1spgcro

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 8 17 18 15 16 16 16 19 16 14 17 19
(2) 15 13 20 14 17 17 19 16 16 18 19 15
Homei (1) 14 9 12 9 11 10 12 8 12 10 14
(2) 10 10 11 10 12 10 11 10 12 9 11
Shenkang (1) 25 9 13 12 12 11 12 12 10 12 11 15
(2) 13 11 13 11 14 11 12 10 12 11 11 9
Tatu (1) 16 11 7 10 11 10 7 9 9 11
(2) 14 9 11 13 19 11 9 10 21 10
Lungching (1)
(2) 10 9 8 9 12 12 8 8 12 9 7

1 See table 1.
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A= IR PR T T AR ?J\%}@ (75% 211)
Table 13. The growth and yield of peanut and aiseonitoring plots (2nd crop, 1986)

Plant No. of pod Wt. of pod Shelld seed Pod yield

Place Crops height cm per plant per plant, g % kg/ha
Huatan (1 Peanut, Tainan 9 35 13.4 13.0 69.2 1,620
(2) Peanut, Tainan 9 41 16.5 16.3 71.1 1,980
Huatan (1) Rose The rose plants gernerally grew normally until thénter
season some old leaves showed edge and tip burn.
@) Rose The rose plants gernerally grew normally until thénter
season some old leaves showed slighter edge armitip
! See table 1.

FA P SRR (PR [ ALY R B R (755 28
Table 14. Nitrogen, sulfur, and fluorine conteintshe plants of peanut and rose at monitoringsplot
(2nd crop, 1986)

Nitrogen, % Sulfur, % Fluorine, ppm

Places Crops
UL LL WP UL LL WP UL LL WP

Huatan (13 Peanut, Tainan9 1.332.53 2.33  0.25 0.68 0.24 892 702 441

(2) Peanut, Tainan9 1.38.38 2.03 0.27 0.38 0.49 365 247 160

Huatan (1) Rose 2.171.78 0.16 0.82 192 513

(2) Rose 2.152.11 0.15 0.25 159 366

1 See table 1; UL-upper leaves; LL-lower leaves:-Wif@le plant.
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Rl I SRR T T S A (76 1)

Table 15. The growth and yield of peanut at maimtpplots (1st crop, 1987)

17

Plant  No. of pod Wt. of pod Shelled Pod yield

Places Crops )

height cm per plant perplant seed % kg/ha

Huatan (1) Peanut Tainan 11 41.6 11.1 17.9 73.8 1,926
(2) Peanut Tainan 11 55.5 15.5 21.7 74.8 2,574
Homei (1) Peanut Tainan 11 49.3 16.3 24.9 72.5 3,210
(2) Peanut Tainan 11 61.0 13.0 17.4 74.6 2,209
Shenkang (1) Peanut Tainan 11 53.0 17.2 23.5 71.8 3,177
(2) Peanut Tainan 11 58.1 14.9 20.2 70.4 2,258
Tatu (1) Peanut Tainan 11 66.0 17.9 21.1 72.3 2,482
(2) Peanut Tainan 11 55.8 13.3 16.7 73.2 2,200
Lungching (1) Peanut Tainan 11 66.8 18.2 23.0 71.4 2,951
(2) Peanut Tainan 11 50.6 14.2 18.8 72.0 2,307

1 See table 1.

FA A R PR TR T AP %FA"E (%) (76 % 1)
Talbe 16. Nitrogen contents in the different pard different stages of peanut plants (%) (1gb.cro

1987)

Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 2.86 2.15 2.99 3.04 2.29 2.35 2.86 2.23 3.03 2.32 2.76 2.13
(2) 3.31 137 1.88 2.28 3.01 1.90 2.47 1.70 2.81 1.71 3.17 1.48
Homei (1) 2.42 2.24 2.67 2.76 2.22 1.97 2.96 2.03 2.26 1.49 2.31 1.88
(2) 3.32 138 2.77 2.70 2.90 2.10 2.34 2.30 2.20 1.78 1.86 1.83
Shenkang (1) 2.25 1.14 3.52 2.46 3.36 1.44 3.12 1.82 2.931.27 1.72 1.74
(2) 289 163 394 2.388 2.47 0.82 2.64 2.22 2.95 2.51 2.45 2.06
Tatu (1) 3.04 1.34 341 2.389 2.11 2.68 1.88 2.17 2.29 2.17 2.14 1.95
(2) 222 111 0.57 2.77 2.351.79 1.43 2.11 2.16 1.84 1.48 1.66
Lungching (1) 2.49 2.21 0.99 2.51 3.01 1.54 158 2.15 2.67 1.29 1.42 1.53
(2) 3.01 352 0.66 2.80 2.88 3.52 0.85 1.80 3.31 2.27 1.45 1.99

1See table 1.
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A R EPERANTS [ R AE
Talbe 17.

(%) (76 F 1)
Sulfur contents in the different partd different stages of peanut plants (%) (1st ci®87)

Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 0.29 0.23 0.23 0.52 0.29 0.29 0.23 0.33 0.86 0.31 0.26 0.53
(2) 0.22 0.14 0.25 0.31 0.29 0.27 0.12 0.21 0.39 0.30 0.22 0.22
Homei (1) 0.13 0.14 0.11 0.11 0.10 0.14 0.21 0.15 0.19 0.22 0.17 0.13
(2) 0.15 0.15 0.28 0.14 0.21 0.17 0.11 0.12 0.22 0.23 0.18 0.12
Shenkang (1) 0.14 0.16 0.32 0.35 0.20 0.19 0.26 0.44 0.31 0.23 0.36 0.35
(2) 0.15 0.12 0.13 0.16 0.17 0.18 0.19 0.17 0.24 0.17 0.16 0.23
Tatu (1) 0.18 0.13 0.11 0.10 0.18 0.16 0.15 0.15 0.31 0.20 0.18 0.16
(2) 0.15 0.22 0.15 0.11 0.21 0.20 0.20 0.20 0.27 0.26 0.20 0.30
Lungching (1) 0.16 0.12 0.16 0.12 0.20 0.22 0.16 0.20 0.26 0.19 0.25 0.23
(2) 0.38 0.21 0.16 0.12 0.38 0.43 0.29 0.25 0.37 0.39 0.24 0.19

! See table 1.

EA TR EPRERASTS [ REY 45 B (ppm) (76 118])
Talbe 18. Fluorine contents in the different parid different stages of peanut plants (ppm) (dst,c
1987)
Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 231 251 124 100 307 243 57 93 104 136 47 85

(2) 220 135 73 94 239 142 84 83 166 94 70 66

Homei (1) 26 13 13 26 21 16 13 23 20 15 13 22

(2) 25 13 11 25 36 10 10 21 27 10 10 21

Shenkang (1) 31 13 17 30 34 14 17 28 27 11 15 26
(2) 22 11 16 25 24 12 20 25 20 11 18 25

Tatu (1) 13 13 8 23 17 12 7 20 15 14 8 18

(2) 33 11 7 23 30 10 7 19 26 12 6 18

Lungching (1) 37 7 7 23 35 8 9 17 34 7 8 17
(2) 9 7 20 9 8 17 8 7 15

1 See table 1.



A (PR SRR 19

FA e IR PR A T @?ﬂ’ﬁ%}d@%ﬁé% (ppm) (76 F 1 1)
Talbe 19. Iron contents in the different parts diffbrent stages of peanut plants (ppm) (1st ct®87)

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 200 175 145 1225 430 390 4151290 270 260 295 610
(2) 115 135 85 73 440 295 345 139 195 160 215 535

Homei (1) 223 185 155 50 333 273 670 450 360 253 243 353
(2) 163 190 53 67 350 123 230 203 200 140 100 138
Shenkang (1) 148 55 105 50 403 275 238 248 208 340 140 175
(2) 128 70 135 133 533 335 123 365 223 115 248 275

Tatu (1) 248 145 70 533 413 135 290 323 428 145 281 173
(2) 138 138 106 118 280 145 374 383 320 183 184 253

Lungching (1) 170 63 70 47 343 158 285 108 173 155 236 100
(2) 325 140 138 43 358 95 430 160 480 208 288 120

1 See table 1.

oA R T T ALY & A (ppm) (765 1H)
Talbe 20. Manganese contents in the differenspart different stages of peanut plants (ppm)dibsi,
1987)

Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (1 505 430 510 1090 445 400 470 910 350 325 255 635
(2) 465 515 485 875 320 565 685 1090 440 485 375 480

Homei (1) 210 78 108 41 218 83 213 153 68 70 190 31
(2) 133 500 118 223 190 36 218 275 63 25 85 155

Shenkang (1) 40 145 110 32 81 198 160 150 140 195 125 25
(2) 98 108 173 218 98 120 100 200 43 88 80 56

Tatu (1) 93 85 92 35 108 688 99 39 41 158 98 30
(2) 85 93 210 23 105 113 259 54 53 163 204 35

Lungching (1) 95 165 219 25 110 168 324 44 113 98 285 205
(2) 35 78 175 26 40 318 205 28 48 313 143 23

1 See table 1.
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R AP EERAETE (e RPRY SE R (ppm) (765 1H])

Talbe 21. Zinc contents in the different parts diffbrent stages of peanut plants (ppm) (1st crop,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 55 20 45 59 50 20 55 65 50 35 40 52
(2) 55 55 50 68 70 85 140 85 35 50 70 58
Homei (1) 30 15 15 24 20 10 18 24 23 13 18 21
(2) 88 10 30 36 153 13 103 56 110 18 28 39
Shenkang (1) 20 8 20 22 38 13 20 25 28 15 18 21
(2) 38 15 23 28 58 30 18 38 48 18 20 31
Tatu (1) 48 53 13 25 70 33 60 24 23 13 60 25
(2) 55 15 31 23 78 23 77 54 40 8 40 35
Lungching (1) 73 35 43 25 93 35 99 44 68 35 54 30
(2) 38 18 11 26 38 18 16 28 38 8 38 23
! See table 1.

FoA D AR T2 PR S R (ppm) (765 1H)
Talbe 22. Copper contents in the different pamt$ @different stages of peanut plants (ppm) (1gb.cro

1987)

Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 7 13 3 10 8 16 10 10 8 14 9 8
(2) 9 13 2 8 9 15 0.5 9 8 17 1 13
Homei (1) 5 5 5 4 7 3 5 5 6 2 6 9
(2) 5 6 6 12 9 8 5 8 6 6 7 6
Shenkang (1) 2 3 6 3 5 4 7 5 2 2 5 4
(2) 5 5 6 6 8 3 10 7 5 5 7 7
Tatu (1) 7 4 5 5 8 4 6 5 6 5 6 5
(2) 6 7 6 4 7 4 6 5 7 15 8 5
Lungching (1) 5 4 5 5 7 4 6 5 4 5 6 6
(2) 6 3 10 3 6 6 6 4 6 5 5 4

1 See table 1.
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R R [ D B (ppm) (765 18)
Talbe 23. Nickel contents in the different pans aifferent stages of peanut plants (ppm) (1gb.cro

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 8 22 18 30 19 20 24 28 15 22 20 22
(2) 9 22 22 23 15 20 22 21 15 30 25 25
Homei (1) 9 13 9 9 8 12 12 7 10 11 13 1
(2) 10 13 13 13 14 13 12 13 13 15 12 12
Shenkang (1) 11 9 8 9 11 11 8 12 9 11 10 11
(2) 10 11 13 12 11 12 9 9 9 12 10 10
Tatu (1) 14 14 7 11 8 15 8 12 8 13 8 12
(2) 8 15 10 11 11 13 7 11 9 11 9 8
Lungching (1) 13 17 8 11 11 16 8 8 13 15 10 11
(2) 11 12 9 9 12 13 9 11 6 13 9 9
! See table 1.

Fo AT R PR T PR S R (ppm) (765 18
Talbe 24. Chromium contents in the different partd different stages of peanut plants (ppm) (fcgt,c

1987)

Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 21 17 15 15 20 15 15 13 16 16 16 14
(2) 17 15 16 14 17 18 19 16 19 15 16 16
Homei (1) 15 10 11 8 14 10 13 11 11 11 12 10
(2) 12 8 11 10 14 10 11 10 13 10 10 9
Shenkang (1) 13 9 10 9 14 13 10 10 12 11 11 10
(2) 9 13 11 13 13 10 10 11 12 10 10 10
Tatu (1) 12 11 8 11 13 9 9 12 12 9 7 11
(2) 14 11 8 11 12 11 8 11 13 7 10
Lungching (1) 10 10 9 10 11 9 9 9 10 7 8 9
(2) 10 9 7 9 11 10 7 8 13 10 8 8

1 See table 1.



22

AT R A A i (755 200
Table 25. The growth and yield of gladiolus at itaning plots (2nd crop, 1986)

Skl GBSy

Places Crops Plant height cnbetah rate % I;Ilgvr;/tesrg/(: Ng)érog)zfllr?i\z:vleer
Huatan (1) Gladiolus 45.6 80.5 21.4 4.0
(2) Gladiolus 48.9 66.2 37.2 5.4
Homei (1) Gladiolus 55.7 0 100.0 7.4
(2) Gladiolus 75.2 0 100.0 11.2
Shenkang (1) Gladiolus 68.4 0 100.0 11.7
(2) Gladiolus 72.5 0 100.0 10.8
Tatu (1) Gladiolus 90.4 0 100.0 12.0
(2) Gladiolus 92.2 0 100.0 11.2
! See table 1.
DA ?ﬁ@f‘ﬁ*ﬂﬁﬁﬁﬂifﬁ?f}‘lﬁ]@ﬁﬁéw A ik (755 28])

Table 26. Nitrogen, sulfur, and fluorine conteintshe gladiolus plants at monitoring plots (2ndgr
1986)
Nitrogen, % Sulfur, % Fluorine, ppm
Places Crops
UL LL WP UL LL WP uL LL WP
Huatan (1) Gladiolus 1.45 0.42 134
(2) Gladiolus 1.63 0.41 68
Homei (1) Gladiolus 1.611.84 1.26 0.21 0.31 0.20 5 5
(2) Gladiolus 1.87 1.65 1.47 0.19 0.25 0.19 5 5
Shenkang (1) Gladiolus 1.491.48 1.45 0.250.41 0.34 4 5
(2) Gladiolus 1.98 1.96 1.69 0.40 0.52 0.37 4 4
Tatu (1) Gladiolus 2.022.23 1.76 0.21 0.28 0.24 17 12 15
(2) Gladiolus 2.101.72 1.39 0.19 0.28 0.23 15 15 12

1 See table 1; UL-upper leaves; LL-lower leaves:-Widle plant.
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AT R A A i (755 200
Table 25. The growth and yield of gladiolus at itaning plots (2nd crop, 1986)

Flowered No. of flower

Places Crops Plant height cnbetah rate % _
plants % per panicle

Huatan (1)  Gladiolus 49.0 76.5 29.4 4.5

(2) Gladiolus 49.8 61.2 42.6 6.2

Homei (1) Gladiolus 53.3 2.4 100.0 7.3

(2) Gladiolus 73.8 0.6 100.0 11.0

Shenkang (1) Gladiolus 64.2 1.2 100.0 11.1

(2)  Gladiolus 75.1 2.1 100.0 11.0

Tatu (1)  Gladiolus 92.0 0 100.0 13.3

(2) Gladiolus 98.3 0 100.0 13.3

Lungching (1) Gladiolus 86.3 0 100.0 9.8

(2) Gladiolus 84.0 0 100.0 15.8

! See table 1.

RO T R P AR B R (%) (765 148)
Talbe 17. Nitrogen contents in the different pard different stages of gladiolus plants (%) €tep,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 1.95 2.82 2.42 2.52 1.86 1.81 2.08 2.50 2.39
(2) 162 191 2.07 3.05 2.58 1.25 2.62 2.24 1.77
Homei (1) 1.93 1.33 1.14 2.05 2.62 0.79 1.67 2.69 1.15
(2) 1.63 2.40 1.30 2.80 1.40 1.63 2.53 1.06 1.24
Shenkang (1) 2.90 1.35 1.67 2.89 2.02 1.55 2.56 1.84 1.55
(2) 2.17 160 1.42 3.16 2.93 1.33 2.61 2.24 1.05
Tatu (1) 221 1.33 1.86 0.93 1.40 1.74
(2) 0.80 1.60 1.25 0.52 0.90 1.06
Lungching (1) 1.69 1.72 0.94
(2) 2.80 0.64 2.08 2.16 1.17 2.00

1See table 1.
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Ao JR R YRR TR (%) (765 1391)
Talbe 17. Sulfur contents in the different parid different stages of gladiolus plants (%) (1sicr

1987)
Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (13 0.29 0.16 0.39 0.31 0.23 0.82 0.32 0.28 0.58

(2) 0.32 0.27 0.27 0.37 0.36 0.66 0.39 0.41 0.30

Homei (1) 0.22 0.26 0.21 0.35 0.40 0.19 0.34 0.39 0.36

(2) 0.16 0.21 0.27 0.31 0.27 0.44 0.22 0.27 0.29

Shenkang (1) 0.31 0.25 0.46 0.41 0.41 0.02 0.34 0.39 0.29

(2) 0.21 0.14 o0.18 0.24 0.23 0.25 0.27 0.21 0.12

Tatu (1) 0.21 0.58 0.39 0.89 0.31 0.30

(2) 0.23 0.30 0.29 0.48 0.42 0.36

Lungching (1) 0.38 0.56 0.36
(2) 0.45 0.29 0.56 0.48 0.36 0.30
! See table 1.

=4 R fﬁ“ﬁﬁﬁﬂ%’?[ﬁ'ﬁfé’]ﬁ?@%? ik (ppm) (765 1H])
Talbe 30. Fluorine contents in the different parig different stages of gladiolus plants (ppmj ¢tsp,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 53 55 87 54 51 71 51 49 77
(2) 62 60 185 67 62 130 57 54 136
Homei (1) 43 12 16 38 11 14 28 11 13
(2) 30 9 16 30 8 14 28 8 15
Shenkang (1) 33 10 14 34 13 14 36 13 13
(2) 33 10 13 32 13 13 32 11 12
Tatu (1) 10 9 9
(2) 10 8 9 9 9 8
Lungching (1) 8 9 8
(2) 8 7 10 7 8 7

1 See table 1.
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A - AR P P SO (ppm) (7655 1)
Talbe 31. Iron contents in the different parts diffbrent stages of gladiolus plants (ppm) (1sicr
1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 27 150 270 36 545 640 35 1065 275
(2) 25 395 175 29 325 890 28 400 430
Homei (1) 70 90 110 280 223 373 108 178 210
(2) 108 325 120 115 100 158 175 360 240
Shenkang (1) 133 63 75 213 63 173 133 78 60
(2) 125 55 85 130 70 93 133 60 65
Tatu (1) 210 46 140 81 88 79
(2) 143 116 100 121 68 79
Lungching (1) 78 120 68
(2) 203 103 118 285 115 126
! See table 1.

A AR R P

NG

V]

&l (ppm) (76 F 1HY)

Talbe 32. Manganese contents in the differenspant different stages of gladiolus plants (pprs} (1
crop, 1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 105 130 375 115 100 680 100 310 675
(2) 245 335 115 350 335 200 290 395 175
Homei (1) 42 218 125 213 183 205 215 540 150
(2) 80 165 140 145 100 178 90 48 93
Shenkang (1) 475 45 173 118 120 193 170 53 95
(2) 39 55 118 41 54 130 32 37 100
Tatu (1) 20 139 48 208 53 88
(2) 40 129 80 135 110 106
Lungching (1) 128 148 38
(2) 75 130 40 186 93 148

1 See table 1.
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A AR A Y S (ppm) (7655 1)
Talbe 33. Zinc contents in the different parts diffbrent stages of gladiolus plants (ppm) (1sicr

1987)
Upper leaves Lower leaves Whole plant

Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days

Huatan (1) 60 25 40 55 25 40 60 25 40

(2) 70 40 40 60 50 35 65 35 40

Homei (1) 35 28 28 23 13 13 28 28 25

(2) 43 18 49 55 55 59 48 90 23

Shenkang (1) 43 15 18 30 8 18 35 15 18

(2) 45 10 15 30 8 15 40 13 15

Tatu (1) 13 11 15 13 15 26

(2) 10 13 40 11 13 19

Lungching (1) 13 20 13
(2) 28 21 25 14 13 10
! See table 1.

=AM R f‘ﬁ*ﬂﬁﬁﬁufﬁ?fﬁ‘h?@]ﬁﬁ’ﬁ?)d@u ikt (ppm) (765 131
Talbe 34. Copper contents in the different pamt @ifferent stages of gladiolus plants (ppm) ¢sp,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 23 20 20 17 14 15 16 16
(2) 20 16 5 14 13 4 16 10 13
Homei (1) 11 9 7 9 3 6 9 8 9
(2) 9 5 7 7 6 6 10 5 6
Shenkang (1) 11 7 8 7 5 8 9 6 5
(2) 11 7 8 7 6 7 11 5 7
Tatu (1) 8 8 4 9 6 8
(2) 7 9 7 17 7 7
Lungching (1) 5 6 3
(2) 3 9 6 9 5 7

1 See table 1.
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REA T GRS YR SR (ppm) (765 18]
Talbe 35. Nickel contents in the different pans aifferent stages of gladiolus plants (ppm) ¢tsp,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 25 21 50 25 19 23 25 22 28
(2) 20 18 25 20 19 24 35 23 24
Homei (1) 12 16 9 12 12 10 10 13 12
(2) 8 16 11 14 12 10 13 13 9
Shenkang (1) 9 13 8 9 11 9 11 13 8
(2) 8 12 8 10 12 6 10 9 8
Tatu (1) 12 7 13 8 9
(2) 14 9 11 9 13 11
Lungching (1) 15 14 14
(2) 10 8 10 7 12 7
! See table 1.

Ao A AR TP D S B (ppm) (76 & 1)

Talbe 36. Chromium contents in the different partd different stages of gladiolus plants (ppmj (1s

crop, 1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 14 19 17 21 25 23
(2) 16 16 18 18 22 17
Homei (1) 12 11 11 12 12 15 11 12 15
(2) 13 15 12 12 10 12 11 15 13
Shenkang (1) 12 11 13 12 11 11 11 12 10
(2) 14 11 13 12 10 13 12 12 13
Tatu (1) 9 9 8 9 8 8
(2) 9 8 9 9 9 8
Lungching (1) 9 11 9
(2) 10 8 9 7 9 9

1 See table 1.
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AEA R EPEAY R R (76 130)
Table 37. The growth and yield of sweet corn ahitasing plots (1st crop, 1987)

Plant height Flowered No. of flower
Places Crops Detah rate % _
cm plants %  per panicle
Huatan (1) Sweet corn Tainan 15 137 13.0 100 1,765
(2) Sweet corn Tainan 15 145 15.2 117 2,448
Homei (1) Sweet corn Tainan 15 146 18.0 154 3,850
(2) Sweet corn Tainan 15 189 20.7 203 4,242
Shenkang (1) Sweet corn Tainan 15 202 21.8 228 4,562
(2) Sweet corn Tainan 15 170 20.9 188 4,241
Tatu (1) Sweet corn Tainan 15 187 21.2 175 4,146
(2) Sweet corn Tainan 15 183 21.4 166 4,026
Lungching (1) Sweet corn Tainan 15 190 21.3 221 4,460
(2) Sweet corn Tainan 15 166 15.2 121 3,194
1 See table 1.

Ao AR R S AT B

(%) (76 & 111])

Talbe 38. Nitrogen contents in the different pard different stages of sweet corn plants (%) ¢fcgb,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 2.95 1.47 2.40 2.05 2.07 2.01 1.66 2.06 1.65
(2) 2.68 2.73 2.45 2.00 1.78 2.01 1.49 1.28 1.37
Homei (1) 2.86 2.20 2.33 2.04 2.02 2.26 1.69 1.80 2.31
(2) 139 1.38 2.10 1.96 2.10 2.14 1.32 1.78 1.30
Shenkang (1) 2.81 0.62 2.12 2.21 0.99 1.61 2.34 1.18 1.76
(2) 3.24 090 1.72 2.32 1.86 1.39 1.95 0.96 0.60
Tatu (1) 216 1.74 1.91 1.32 1.77
(2) 1.53 0.56 1.23 0.80 1.34 0.45
Lungching (1) 1.11 1.89 2.97 1.99 2.38
(2) 2.88 1.09 1.63 0.94 3.59 0.61

1See table 1.



A (PR SRR 29

Ao AT SR AR = AP R Y :Lﬁi‘l (%) (76 F 13])
Talbe 39. Sulfur contents in the different partd different stages of sweet corn plants (%) (lap.c

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 0.18 0.20 0.21 0.32 0.28 0.48 0.20 0.41 0.23
(2) 0.41 0.16 0.35 0.33 0.47 0.43 0.35 0.17 0.21
Homei (1) 0.17 0.08 0.25 0.15 0.13 0.19 0.08 0.14 0.38
(2) 0.14 0.21 o0.21 0.15 0.30 0.44 0.18 0.30 0.15
Shenkang (1) 0.41 0.33 0.33 0.59 0.69 0.81 0.37 0.33 0.17
(2) 0.20 0.13 0.11 0.27 0.51 0.56 0.22 0.11 0.13
Tatu (1) 0.33 0.34 0.60 0.58 0.21
(2) 0.16 0.39 0.35 0.49 0.19 0.21
Lungching (1) 0.23 0.38 0.59 0.46 0.25
(2) 0.45 0.30 0.64 0.32 0.26 0.43
! See table 1.

RPN SRR e A (ppm) (765 1H)
Talbe 40. Fluorine contents in the different parid different stages of sweet corn plants (pprsi (1

crop, 1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 66 57 147 60 70 182 53 58 138
(2) 79 72 397 91 81 334 82 55 176
Homei (1) 82 13 12 83 13 12 84 12 11
(2) 32 10 23 33 10 17 31 9 17
Shenkang (1) 33 12 13 36 11 14 32 10 13
(2) 59 10 13 54 10 14 43 11 12
Tatu (1) 12 6 12 7 11
(2) 9 9 8 9 8 8
Lungching (1) 8 17 8 18 9
(2) 9 11 8 11 8 7

1 See table 1.
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AP = AR PR S AR S R R (ppm) (765 1H])

Talbe 41. Iron contents in the different parts diffbrent stages of sweet corn plants (ppm) (lspc

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 39 360 165 199 1130 1220 66 350 480
(2) 27 125 160 49 130 1535 32 100 280
Homei (1) 184 213 218 733 548 423 605 165 270
(2) 178 115 100 423 530 538 200 318 265
Shenkang (1) 228 78 100 458 540 598 133 120 173
(2) 208 75 130 465 253 265 243 98 318
Tatu (1) 210 141 293 371 105
(2) 580 171 420 453 93 154
Lungching (1) 110 119 255 385 125
(2) 250 173 338 538 53 226
! See table 1.

R R PR 2 AR S D (ppm) (765 11
Talbe 42. Manganese contents in the differenspant different stages of sweet corn plants (pgst) (

crop, 1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 75 95 230 205 255 220 95 55 165
(2) 250 175 410 460 105 495 190 240 230
Homei (1) 34 38 230 80 45 110 33 123 113
(2) 150 263 150 365 73 200 70 78 125
Shenkang (1) 98 38 158 250 188 313 83 145 100
(2) 218 58 155 48 135 213 48 39 108
Tatu (1) 78 158 108 164 115
(2) 145 144 193 165 88 74
Lungching (1) 128 158 475 150 68
(2) 423 150 115 151 125 850

1 See table 1.
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AP = AR R = R S R (ppm) (765 1]
Talbe 43. Zinc contents in the different parts diffkrent stages of sweet corn plants (ppm) (lgpc

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 45 10 30 50 10 35 60 30 35
(2) 65 15 40 60 25 35 80 30 40
Homei (1) 20 5 18 15 10 13 20 8 15
(2) 43 23 23 65 55 30 60 15 30
Shenkang (1) 25 5 25 23 8 18 33 18 15
(2) 38 18 28 40 13 20 50 18 30
Tatu (1) 35 41 18 19 10
(2) 15 45 15 15 40 21
Lungching (1) 15 28 45 27 38
(2) 10 29 28 40 20 69
! See table 1.

FPAA DT RS PR 2 PR S R (ppm) (765 1H)
Talbe 44. Copper contents in the different pant$ different stages of sweet corn plants (ppm) ¢fp,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 19 12 21 23 15 23 18 16 22
(2) 19 12 15 21 13 11 17 17 1
Homei (1) 8 4 9 10 7 8 6 4 7
(2) 12 4 14 17 8 17 10 5 11
Shenkang (1) 10 4 10 11 7 12 8 6 7
(2) 11 7 10 15 10 13 9 6 10
Tatu (1) 2 18 3 14 6
(2) 3 17 1 12 3 8
Lungching (1) 4 16 7 12 4
(2) 3 18 6 18 4 19

1 See table 1.
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AP D AR R S AR S R (ppm) (765 1)
Talbe 45. Nickel contents in the different pans different stages of sweet corn plants (ppm) ¢lp,

1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (1) 10 21 15 10 18 19 30 17 17
(2) 15 18 25 25 19 21 25 20 20
Homei (1) 8 13 10 10 15 8 9 13 9
(2) 9 15 10 10 14 11 11 16 12
Shenkang (1) 11 10 10 9 9 9 7 12 10
(2) 9 10 8 7 12 8 7 9 8
Tatu (1) 13 7 14 8 12
(2) 12 7 10 8 16 9
Lungching (1) 11 7 11 8 14
(2) 12 7 12 7 14 8
! See table 1.

F P SRR PR 2 MR S R (ppm) (765 18
Talbe 46. Chromium contents in the different partd different stages of sweet corn plants (pprs) (1

crop, 1987)
Upper leaves Lower leaves Whole plant
Places 25 50 75 100 25 50 75 100 25 50 75 100
days days days days days days days days days days days days
Huatan (13 20 15 21 19 21 18
(2) 17 14 15 18 15 18
Homei (1) 13 11 12 12 14 13 12 10 16
(2) 12 10 11 14 9 12 13 10 14
Shenkang (1) 14 9 9 15 11 12 12 10 11
(2) 14 10 12 12 12 13 13 11 17
Tatu (1) 9 8 8 9 9
(2) 10 8 8 10 9 8
Lungching (1) 9 9 10 8 10
(2) 9 8 9 8 9 8

1 See table 1.
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An Experiment of Monitoring Air Pollutants
by Indicator Plants'

C. F. Hsieh

ABSTRACT

This experiment is aimed at studying the feasipifior usiing indicator plants to
monitor the air pollutin. As the air pollutants arersatile and the suitable indicator plants
are different with pollutants, this experiment orslglected three crops, peanut, gladiolus,
and corn for detecting the two most prevalent aillytants, fluorides and sulfur dioxide.
Since rice is a staple crop in this district, anderis a tolerant crop to air pollutants, their
responses to the above two air pollutants areialsmstigated for ref rence.

In this experiment 5 monitoring stations have bestablished at the five twonships,
Huatan, Homei, Shenkang, Tatu, and Lungching. Edation consists of two monitoring
plots, one of them closer and another more sepdrften the source of air pollutants.
Huatan Station has been established for monitobmckfactory gases, and the other four
stations at Homei, Shenkang, Tatu and Lungchingehaeen established for monitoring
the supposed air pollutants from Taichung Poweti@tawhich will start operation in
recent years. All the indicator plants were seedeglanted in the first crop and second
crop season in accordance with the local plantinget Their leaf symptoms and growth
were investigated and recorded periodically, arelrtplant samples were also collected
for the analyses of total nitrogen, soluble sulfdteorine, iron, manganese, zinc, copper,
nickel, and chromium. The results are summarizetbbews:

1. Leaf symptoms and growth data of the indicatlants suggested that there was no
significant air pollutants appeared in the monngriplots in Taichung Power Station
area during the period of July, 1986 to June, 198lant analysis also showed no
significant accumulation of air pollutants in thiapt leaves.

2. Serious leaf symptoms and growth retarding afidator plants which was a clear
evidence of air pollution was found in the monitagiplots in brickfactory area. The
concentration of pollutants in the indicator plaimsthis area was higher than those in
the normal area. The dominant pollutant wsa hydnodrioride which at the
concentration of 5-15 ppb caused clear visible gpmg and significant accumlation of

! Contribution No. 0144 of Taichung DAIS

2 Associate soil scientist of Taichung DAIS
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fluorine in all indicator plants. Another importapollutant was sulfur dioxide which at
the concentration of 10-50 ppb did not cause sigaift visible symptoms on indicator
plants, however the soluble sulfate in the leavas generally higher than those in the
normal area. Besides the manganese and nickel rdsnie the idicator plants were
higher than in the normal area.

3. Gladiolus and peanut are the two most idealciatir plants for monitoring fluorine
pollution. As to the sulfur dioxide, ti is necesgdap wait for developing some more
sensitive indicator plants to achieve better maniig results.

4. Monitoring air pollution with indicator plants ian economical, effective and practical
way.

5. However, leaf analysis is also an effective aallable way for monitoring fluorine
pollution.



