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Fig. 1. Appartus for UV-B rré&iatidﬁ in naturally-lit,
environmentally controlled glass chamber.
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Fig. 2. Apparatus for UV-B irradiation modulation system in
the field.
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Fig. 3. Seasonal variations in global solar UV-B radiation at
Tsukuba.
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Fig. 4. Percent transmittance of various filters.
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Fig. 5. Changes in dry weight of the whole plants of three cucumber cultivars irradiated with
0, 244 and 381 mW m2 UV-By,, for 3 weeks. Each bar is the mean of 10 to 13 plants + SD.
The treatments at each time-point marked by the same letters are not significantly different at the
5 % level using Scheffe F-test.
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Table 1. Effects of UV-B irradiation on relative growth rate (RGR) and net
assimilation rate (NAR) of the three cultivars of cucumber.

UV-B e RGR, g g 'day™! NAR, mg cm2day™!
Cultivars irradiance, Irradiation period, week Irradiation period, week
oW m~? 0-1 1-2 2-3 0-1 1-2 2-3

Suyo 0 0.258 0.179  0.216 0.880  0.513  0.652
9/27-10/17) 244 0.230 0.178 0.149 0.772  0.583  0.486

381 0.208 0.155 0.109 0.729  0.555  0.373

Shimoshirazu- 0 0.284 0.192 0.201 L.114 0.571  0.660
jibaikyuuri 244 0.256 0.183 0.226 1.044 0.614  0.846
(9/1-9/25) 381 0.283 0.136 0.207 1.194 0.473  0.813
Tsukemidori 0 0.356 0.278 0.228 1.336  0.906  0.865
(1/17-8/3) 244 0.365 0.243 0.228 1.520  0.871  0.894
381 0.353 0.264 0.224 1.474 0.968  0.920

(0-2) (0-2)

Tsukemidori 0 0.223 0.163 0.819  0.502
(12/3-12/28) 244 0.191  0.09 0.819  0.346
381 0.155  0.089 , 0.703  0.369

Table 2. Effects of UV-B irradiation on leaf area ratio (LAR) and $pecific leaf area
(SLA) of the three cultivars of cucumber.

UV-Bgg LAR, cm2g-! SLA, cm?2g-!
Cultivars irradiance.  irradiation period, week  irradiation period, week
mW m-2 1 2 3 1 2 3
Suyo 0 292 348 331 4433ab 5482 4752
(9727-10/17) 244 298 308 305 4602 456b 4702
381 282 279 294 4295 406¢ 444a
Shimoshirazu- 0 256 348 305 4402 5934 5282
jibaikyuuri 244 245 301 266 433b  474b  43gb
(9/1-9/25) 381 237 291 255 3982 440b  409b
Tsukemidori 0 267 305 264 4873 5042 4362
(7/17-8/3) 244 240 283 256 397b 4642 4192
381 239 274 245 409> 4442 4002
Tsukemidori 0 308 328 491a 514a
(12/3-12/28) 244 253 278 389b 4242
381 235 242 354b  361b

LAR (L/W) =SLA (L/L,,) x LWR (L,/W)

where L, W and L,, represent leaf area, total dry weight and leaf weight, respectively.
The data show average values of 10 to 13 plants. The differences at each sampling point
in SLA marked by the same letters are not significant at the 5 % level.
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Fig. 7. Outline of the continuous proportional control system
of supplemental UV-B radiation in the field.
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Fig. 9. UV-absorbing pigment in top leaves of 17 rice cultivars affected by | month of
UV-B treatment. Each values is average of three plants.
Table 3. Effects of UV-B on plant height, tiller number and panicle of rice plants in the
fields.
No. Cultivars Country Plant height, cm Tiller number Panicle, g
of origin Controt uv-8 Control uv-B Control Uv-B
t  Akenohoshi Japan 84.5+4.9 85.0x2.8 19.312.3 20.0+2.3 10.39+3.98 10.75+2.18
2 Akihikari Japan 85.0+4.1 85.4+1.8 17.0£3.0 18.9%2.0 8.71£2.24 7.1611.95
3 Koshihikari Japan 96.1+3.2 93.6+4.9 18.9+3.6 20.913.7 10.25+2.35 9.9612.90
4 Nipponbare Japan 84.115.7 81.814.8 20.115.1 24.013.9 8.6112.47 9.61+2.81
5 Sasanishiki Japan 92.1+4.5 93.114.1 27.7t4.9 25.514.9 7.79+2.14 10.231+3.84
6 Aoniwai China 77.514.4 79.4+4.8 26.212.5 28.412.0 2.56+0.72 2.83%0.67
7 Nankin 11 China 75.613.4 74.314.6 25.1t4.1 26.743.5 3.37£0.75 3.87t+1.17
8 IR 26 Philippine 70.0+6.8 70.6£6.0 39.7£3.8 37.5%+7.1 0 0
9 Banten Indonesia 93.416.7 92.5+4.4 23.813.5 23.9+3.2 0 0
10 Ketan Indonesia 99.1+7.5 98.0+2.6 18.6£4.5 18.7+2.8 0 0
11 Dular india 105.2+17.1 107.4+7.2 19.4%2.7 20.3£3.7 7.2411.25 7.781£2.29
12 Jamuna India 69.11£5.0 67.1£3.1 33.5£3.0 32.5%3.5 0.88+0.31 0.59+0.47
13 Kele India 96.616.0 92.41+7.3 38.913.4 43.5+6.3 2.72+0.51 2.88+0.59
14 Bomba Spain 105.914.6 101.2+4.1 19.2+3.9 22.1+2.7 1.26£0.77 0.96+0.42
15 Raffaelo Italy 90.4+4.3 88.314.6 19.813.0 19.3£2.6 1.34+0.59 0.811£0.43
16 Lemont USA 77.3%3.3 76.813.0 17.6+4.8 18.0+2.5 0.04+0.09 0.10+0.23
17 CP 231 USA 99.9+7.7 99.946.0 15.143.5 15.41+3.8 1.10£0.37 1.15+£0.33
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