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ABSTRACT Light is an environmental component inevi-
tably regulating photosynthesis and photo-morphogenesis,
which are involved in the plant growth and development.
Studies were conducted at the International Rice Rescarch
Institute, Philippines in 2004 and 2005, with aims to in-
vestigate 1) morphological responses of rice plants to low
radiation, 2) morphological alteration of shade-grown plants
when exposed to high light intensity, and 3) photosynthetic
responses of shade-grown rice plants.

Reduction in solar radiation by 40% induced increases in
the area on a single leaf basis, biomass partitioning to
leaves, and chlorophyll meter readings but brought about
retardation of tiller development and decrease in above-
ground biomass production of rice varietics. When the
shade-grown plants from two weeks of transplanting to
panicle initiation were exposed to full solar radiation after
panicle initiation, they demonstrated less increase in chlo-
rophyll meter readings and more decrease in leaf nitrogen
concentrations from panicle initiation to flowering than
control plants that were grown under the ambient solar
radiation for whole growth period after transplanting.

Shade-grown rice plants exhibited lower carbon assimi-
lation rates but higher internal CO, concentrations on a
single leaf basis than control plants, when measurements
for shade-grown rice plants were made under the shading
treatments. But when the measurements for shade-grown
plants were made under the full solar radiation, light-
saturated carbon assimilation rates were similar to control
plants. Response of photosynthetic rates to varying light
intensities was not considerably different between shading
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treatments and control. Yield reduction was observed in the
shading treatments from panicle initiation to flowering and
from flowering to physiological maturity, mainly by less
spikelets per panicle and poor grain filling, respectively.
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Table 1. Chlorophyll meter (SPAD) values of the uppermost fully expanded leaves at panicle initiation (PI) and flag leaves
at flowering (FL), taken from the rice plants subjected to 40% reduction in solar radiation from two weeks after
transplanting to panicle initiation (2WAT-PI), panicle initiation to flowering (PI-FL), and two weeks after transplanting
to flowering 2WAT-FL), compared with control plants.

Shading First Experiment Second Experiment

period Pl FL FL-P1 Pl FL FL-PI
2WAT-PI 352 a' 369 b 1.8 35.1 a 362 ¢ 1.1
PI-FL 32.8 b 389 a 6.2 332 b 39.1 a 59
2WAT-FL 352 a 393 a 4.1 351 a 389 a 3.9
Control 328 b 374 b 4.6 332 b 373 b 4.0

Data are means of three rice genotypes.

"Within each column, means followed by the same letters are not significantly different according to LSD (0.05).
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Table 2. Leaf nitrogen concentration of the uppermost fully expanded leaves at panicle initiation (PI) and flag leaves at
flowering (FL), taken from the rice plants subjected to 40% reduction in solar radiation from two weeks after
transplanting to panicle initiation (2WAT-PI), panicle initiation to flowering (PI-FL), and two weeks after transplanting
to flowering (2WAT-FL), compared with control plants.

Shading First Experiment Second Experiment
period PI FL FL-PI PI FL FL-P1
2WAT-PI 310 a' 277 a -0.33 2.83 a 270 a -0.13
PI-FL 280 b 2.80 a 0.00 256 b 278 a 0.22
2WAT-FL 310 a 276 a -0.34 283 a 278 a -0.05
Control 280 b 273 a -0.07 256 b 276 a 0.22

Data are means of three rice genotypes.

"Within each column, means followed by the same letters are not significantly different according to LSD (0.05).
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Fig. 9. Photosynthetic photon flux density (PPFD, A), carbon
assimilation rate (B), and internal CO, concentration
(Ci, C) of the uppermost fully expanded leaves under
shading treatment (), exposed to full solar radiation
for one day after shading treatment (), and control
(CD) at panicle initiation and flowering. Shaded plants
taken at panicle initiation were subjected to 40%
reduction of solar radiation from two weeks after
transplanting to panicle initiation and those taken at
flowering from panicle initiation to flowering. Each
data point is the mean of three genotypes and error
bars are average standard deviations.
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Table 3. Grain yield and yield attributes of shaded plants from two weeks after transplanting to panicle initiation (2WAT-PI),
panicle initiation to flowering (PI-FL), flowering to physiological maturity (FL-PM), two weeks after transplanting
to physiological maturity (2WAT-PM), and control plants in the two experiments.

G(rgui)o}?f:)ld Panicles pot” iﬁ; Eii:tis Spikelets pot’ Grain filling (%) igggil?r?;
' First Experiment
2WAT-PI 624 b 46.0 b 107.3 a 4855 b 610 a 215 b
PI-FL 58.1 ¢ 51.1 a 956 b 4787 b 56.1 b 21.6 ab
FL-PM 54.6 d 499 a 105.6 a 5154 a 494 c 21.8 ab
2WAT-PM 435 ¢ 379 ¢ 995 b 3710 ¢ 561 b 21.6 ab
Control 73.8 a 519 a 105.0 a 5358 a 632 a 220 a
Second Experiment
2WAT-PI 94.6 a 392 a 127.0 a 4901 a 755 a 25.8 ab
PI-FL. 784 ¢ 39.7 a 1117 b 4359 b 74.0 a 248 b
FL-PM 852 b 39.1 a 1304 a 5023 a 663 b 262 a
2WAT-PM 798 ¢ 363 b 1245 a 4461 b 73.1 a 248 b
Control 94.4 a 40.3 a 1235 a 4877 a 762 a 25.8 ab

Data are means of three rice genotypes.

"Within columns for each experiment, means followed by the same letters are not significantly different according to LSD (0.05).
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