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Relationship between Leaf Movement of Trifoliolate Compound Leaf and Environmental Factors in the
Soybean Canopy I. Measurement of leaf movement* : Kuniyuki SAITOH, Ryuzi INAMURA** amd Kuni
ISHIHARA*** (Faculty of Agriculture, Okayama University, Okayama 700, Japan ; *** Faculty of Agriculture, Tokyo
University of Agriculture and Technology, Fuchu, Tokyo 183, Japan)

Abstract : The occurrence of leaf movements during the daytime is widely known in the leguminous plant canopy.
We observed in the soybean field that leaflets moved not independently but that the trifoliolate compound leaf
moved as a unit in response to the direction and the intensity of sunlight. Time course changes in trifoliolate leaf
movements of soybean, grown in the pot and the field, was investigated by measuring the area of the triangle
which connects the three leaflet tips ( 4T), the distance between left and right leaflet tips and terminal leaflet
inclination angle. In the early morning, leaflets were already inclined upward, and 47T reached a minimum value
at 10 a.m., followed by a gradual increase in 4T. As the leaflets became horizontal at dusk, 4T reached nearly
1009,. At the onset of darkness, every leaflet dropped their tips, and JT decreased rapidly with the downward
(nyctinastic movement). In spite of the darkness, leaflets began to rise in the middle of the night, and turned
upward at predawn. The tip of the terminal leaflet, which was oriented north, moved along with the sun
movement in a circle from east to west. By measuring the changes in 4T described above, both heliotropic and
nyctinastic movement during the daytime and nighttime could be quantitatively determined. Further, decrease in
AT within the upper layer of soybean canopy meant that more sunlight penetrated to the lower layer.

Key words : Heliotropic leaf movement, Leaf inclination angle, Nyctinastic leaf movement, Soybean, Trifoliolate
compound leaf.
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Fig. 1. Trifoliolate compound leaf movement of
soybean canopy, observed in the midday.

AL, 6 812 HIZ%M 70 cm, B 10 cm (B
BE, 14.3#%/m?) OFEHEE CTHEL, 2D0%T7TH 15
H, 27 HZE %2177, Ky b, EBEEL LI
FIEAKGOTRBLRZWLE S ICEKCEHEL, EHW
BRAEEET- 7.

HEOEBORAEF % (F2X) : ¥4 XEEICH
U5 EEBN e EEBRICHE T 5700, 3/EERRE R
SEAR AT OERE, BLUOER/DNEMOERE A
(LT, BEORNRRETENE, Z0OEE%IE/NE,
HAEEES) OFRZEEAIEL, R8I
G INT R/ NFEDIAKEIRRE & 72 > 7 BF S & 100 & L 72
HHE(F N FN AT /max. 4T, A/max.A) 23R
72, AT, A ZHFRHENGES T 2 £ X3 B/
EL D, REREESCBITT 2 & TEIc/hE L
ot:, ATOHEEIZITEA, B, COEEE2EHT
BEL, ~oronRicLbker, 3510, HIE
DR OEFR I EE T 2TENEOFRERD H {7
(a) LIERIAE (B) 220 ZFNEER AL (Lo
BE, H 90, F180 /%, 78270 &) & afidsit (k¥
0F, THIE, ERL 180 &, H@l+, T@E-)
EFHOTHIERTo /2, %8, BIEIZIE 10~12 %D
BEEHO, ThZPhOEE OV TESAEEED
HELZH#HEL 72,

TR/ NBESEIRDBIGF : TH/NEDEEY Sy — > & AT
T 570, FICKRD I TH/INEFRRIENRD A7 & ER
AED S [H/NERIHOEB 2 XA L DR 72,

(x, y) = (cosacosB, —sinacospg)
ERizsnT, Ea (0, 0) /NENEZLTWS
ZEexRL, BE (1, 0), (=1, 0) dFhznit,

NII-Electronic Library Service



70 HEREYWFE S KB FE63%F (1994)

upward
position

honon;al
position

downward
position

Fig. 2. Measurements of leaf movements in
trifoliolate compound leaf of soybean plant,
and typical patterns observed in the daytime
(upward), dusk (horizontal) and nighttime
(downward).

a : Terminal leaflet azimuth.
B : Terminal leaflet inclination angle.
AT : Area of triangle which connect three tips
of leaflets.
A : Distance between left and right leaflet.
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Fig. 3. Time course changes in terminal leaflet
inclination angle (a), 4T (@), and A (O)
of soybean plant, grown in the pot, over a 36
hours period from the morning on Aug. 1lst
(flowering stage, 9th leaf).
Each point is the mean = SE of ten com-
pound leaves.
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Fig. 4. Changes in the locus of the sun (O) and
the tips of terminal leaflets (@, A-E) of
soybean grown in the pot, on the plane which
contains two coordinate axes, measured 90
minutes interval from morning (6 a.m.) to
evening (18 p.m.) on Aug. lst (flowering
stage, 9th leaf).

Let the coordinates of locus be

(x, y) = (cosacosf,—sinacosB) .
N, E, S, and W indicate azimuth from north
to west. The origin 0 means that leaflet stand
erect. Numerals beside each plot indicate the
order of measurements from morning to
evening.
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Fig. 5. Diurnal changes in frequency distribu-

tion of terminal leaflet inclination angle
(upper part), 4T (@), and A (O) of field
grown soybean plant, on July 29th (flowering
stage, 9th leaf).

Each point is the mean = SE of eleven
leaves.
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Fig. 6. Changes in the locus of the sun (O) and
the tips of terminal leaflets (®, A-H), grown
in the field, on the plane which contains two
coordinate axes, measured 2 hours interval
from morning (6:30 a.m.) to evening (18 : 30
p.m.) on Aug. 2nd (flowering stage, 10th
leaf).

Notes are the same as those in Fig. 4.
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