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Relationship between Leaf Movement of Trifoliolate Compound Leaf and Environmental Factors in the
Soybean Canopy I1. Effects of growth and environmental conditions on diurnal changes of leaf movement* :
Kuniyuki SAITOH, Ryuzi INAMURA** and Kuni ISHIHARA*** ( Faculty of Agriculture, Okayama University, Okayama
700, Japan ; *** Faculty of Agriculture, Tokyo University of Agriculture and Technology, Fuchu, Tokyo 183, Japan)
Abstract : We previously reported a method for measuring trifoliolate compound leaf movement in the soybean
plant. Leaflet movement was investigated by measuring the area of triangle described by the three leaflet tips (4
T), the distance between left and right leaflet tips, and the terminal leaflet inclination angle. Diurnal changes in
trifoliolate compound leaf movement were examined with reference to leaf position on the stem, growth stages,
weather conditions and soil water deficit.

Trifoliolate leaf in the upper layer of the canopy, inclined to the upward in the morning, and 4T decreased
remarkably. Leaflets in the lower layer of the canopy, however, inclined to the downward all day, so 4T did not
change greatly. In clear weather, leaflets moved actively, a great decrease in JT was observed in midday
compared with cloudy weather, due to higher solar radiation. Hysteresis was found in the relation between solar
radiation and 4T, i.e. leaflet movement was more active in the morning than in the afternoon. Leaflet movement
was most active from the late flowering to pod growth stage, and became less active with increasing plant age.
Terminal leaflets were observed to become erect or inverse in response to soil water deficit, when leaf xylem water
potential decreased to nearly —1.5 MPa. These results suggest that leaflet movement is mainly affected by the
intensity of solar radiation, but its diurnal changes are different with leaf position, growth stage, weather and soil
water condition.

Key words : Diurnal change, Growth stage, Heliotropic leaf movement, Leaf inclination angle, Leaf position, Soil
water deficit, Soybean, Trifoliolate compound leaf.
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B : Terminal leaflet inclination angle.
AT : Area of triangle which connect the

three tips of leaflets.

A : Distance between left and right leaflet.
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pound leaves.
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Fig. 2. Diurnal changes in leaf movements mea-
sured by 4T in the upper layer of soybean
canopy on a clear (@, Sept. 5th) and cloudy
weather day (O, Sept. 3rd) during mid seed
growth stage (12th leaf).

Notes are the same as those in Fig. 1.
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Fig. 3. Diurnal changes in leaf movements mea-
sured by 4T in the upper layer of soybean
canopy with different growth stages.

Notes are the same as those in Fig. 1.
@® : July 30th, flowering stage.
©): Aug. 14th, pod growth stage.
A : Aug. 26th, early seed growth stage.
s : Sept. 4th, mid seed growth stage.
B : Sept. 21th, late seed growth stage.
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. 4. Effect of rapid soil water deficit, in-
duced by stopping irrigation for two days to
soybean plant grown in the pot, on diurnal
changes in leaf movements measured by 4T
and B (Aug. 3rd, mid flowering stage, Sth
leaf).

Notes are the same as those in Fig. 1.

@ : Control plot.

O : Water stressed plot.
Each point is the mean+ SE of six compound
leaves.
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Terminal leaflet movements in water
stressed soybean plant. Terminal Leaflets
inclined to lateral leaflets remarkably, in
response to the soil water deficit, and were
observed to become erect or inverse.
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6. Effect of rapid soil water deficit, in-
duced by stopping irrigation for two days to
soybean plant grown in the pot, on diurnal
changes in leaf movements (4T, 8) and leaf
xylem water potentials (Aug. 11th, late
flowering stage, 10th leaf).

Notes are the same as those in Fig. 4.
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Fig. 7. Relations between solar radiation and
leaf movement (4T) on July 29th (@) and
Aug. 14th (O),

Notes are the same as those in Fig. 1.
Numerals beside each plot indicate the order
of measurement from morning to evening.
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