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Photosynthetic rate of Sun and Shade Leaves in the Crown of
Zelkova serrata and Quercus gilva

Ikuo NINOMIYA* and Kazuhiko OGINO*

Summary: To analyze the process of dry matter production i¢n situ, the photosynthetic rate
of sun and shade leaves in the crown of Zelkova serrata and Quercus gilva planted on the
campus of College of Agriculture, Ehime University was studied. For measurement, the field
measurement system installed temperature controlled assimilation chamber was adopted. The
daily course of the photosynthetic rate, the photosynthetic responses to light and
temperature, and the seasonal change in daily surplus production of sun and shade leaves of
each species were summarized as follows;

1. The photosynthetic rate of sun leaves on clear days reached compensation value during
throughout most of the day. The day time depression in the photosynthetic rate, which
may have been caused by a high temperature, was observed.

2. The photosynthetic rate decreased considerably in mid-summer during 2—3—week
drought. This depression was especially notable in the sun leaves.

3. The compensation point, the saturation point, and the the photosynthetic rate at the
saturation point of Z. serrata were higher than that of Q. gilva. It can be said that Z.
serrata is a high light utilization-high productivity type species compared to Q. gilva.

4. The air temperature at which the maximum photosynthetic rate appeared was higher
in Q. gilva than in Z. serrata. Q. gilva may be a higher temperature adapted species
than Z. serrata.

5. The daily surplus production of Z. serrata showed negative values during the few days
after leaf flush. The expense of respiration consumption exceeded the dry matter income
of photosynthesis during leaf flushing.

6. The daily surplus production of Q. gilva appeared to have a notably high value even in
autumn and winter. The value of the shade leaf was higher in spring and autumn than
in summer.

7. The depression of daily surplus production, which may be caused by dryness, was

observed in midsummer. Diameter increment stopped in that season.

* BERKEERFSESE Laboratory of Silviculture
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Table. 1. Date of photosynthesis measurement

Zelkova serrata Quercus gilva
1986 Apr. 1—-30
Ma y. 1—9 10—26
Jun. 5—16, 30 24—29
Jul. 1—-9 16—28
Ausg. 11—-19 30—31
Sep. 19—-27 1—10
Oct. 30—-31 1—4
Nov. 1—18, 22—31 11—-17
Dec. 1—4 30—-31
1987 Jan. 1—8
Feb. 27—28
Mar. . 1—4
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Jun.11 1886 Zselkova serrata (Sun leaf)
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Fig. 2. Diurnal fluctuation in photosynthetic rate of sun leaf of Zelova serrata
Measured on Jun. 11, 1986.
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Fig. 3. Diurnal fluctuation in photosynthetic rate of shade leaf of Zelova serrata
Measured on Jun. 11, 1986.
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Fig. 4. Diurnal fluctuation in photosynthetic rate of sun leaf of Quercus gilva
Measured on Sep. 30, 1986.
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Fig. 5. Diurnal fluctuation in photosynthetic rate of shade leaf of Quercus gilva
Measured on Sep. 30, 1986.
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Fig.6. Diurnal fluctuation in photosynthetic rate of sun leaf of Zelova serrata

Measured on Aug. 12, 1986.
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Fig. 7. Diurnal fluctuation in photosynthetic rate of shade leaf of Zelova serrata

Measured on Aug. 12, 1986.
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Fig. 8. Diurnal course of photosynthetic rate with light intensity and air temperature of sun
leaf of Zelova serrata
Measured on Jun. 11, 1986. The arrow indicate the progress of the time.
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Fig. 9. Diurnal course of photosynthetic rate with light intensity and air temperature of shade

leaf of Zelova serrata

Measured on Jun. 11, 1986.
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Fig. 10. Diurnal course of photosynthetic rate with light intensity and air temperature of sun
leaf of Quercus gilva

Measurecéi on Sep. 30, 1986.
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Fig. 11. Diurnal course of photosynthtic rate with light intensity and air temperature of shade
leaf of Quercus gilva

Measured on Sep. 30, 1986.
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Fig. 12. Light compensation point of sun and shade leaf of Zelkova serrata and Quercus
gilva
Points indicate mean values on clear days in each month.
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Fig. 13. Light saturation point of sun and shade leaf of Zelkova serrata and Quercus gilva

Points indicate mean values on clear days in each month.
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Fig. 14. Photosyrnthetic rate at the light saturation point of shade leaf of Zelkova serrata
and Quercus gilva
Points indicate mean values on clear days in each month.
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Fig. 15. Air temperature at daily maximum photosynthetic rate of sun leaf of Zelkova
serrata and Quercus gilva
Points indicate mean values on clear days in each month.
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Fig. 16. Seasonal changes in daily surplus production of sun leaf and DBH (stem diameter at
breast height) of Zelkova serrata
Thick line indicates the surplus production on clear days. Dashed line indicates DBH.
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Fig. 17. Seasonal chages in daily surplus production of shade leaf of Zelkova serrata

Thick line indicates the surplus production on clear days.
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Fig. 18. Seasonal changes in daily surplus production of sun leaf and DBH of Quercus gilva

Thick line indicates the surplus production on clear days and dashed line indicates
DBH.
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Fig. 19. Seasonal changes in daily surplus production of shade leaf of Zelkova serrata
Thick line indicates the surplus production on clear days.
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Fig. 21. Relationship between daily surplus production and daily cumulative illuminance of
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sun leaf of Quercus gilva

[mg CO,/dm*-klux.hr]

[ ]
E 1.5 | Zelkova
2 O Sun leaf
S @® Shade leaf
5
[3)
4 I’y °
Q, 1.0 -1'
(@]
.§ .. 8 [}
8o ° % 0% ©
T o N ® CPO
2§ ° o)
8 v 0.5 | o} »
") 5 [ ] O (o]
3 s e ® O o O Q
—~
[
a
H O ® o o)
2 ® . ° o OO O 00%0 o o
@, e @
o L% S | e L o—o00—0d !
0 200 400 600 800

Dhily cumulative light intensity

K—23. 174 FVREOARIREER L HERERBE & OBIFR
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