BECA# EAFER. (Bull. Sand Dune Res. 1)
Inst., Tottori Univ.) 17 :11—18. 1978.

FIEEREE T2 13 2 X 0 v OXERE & OMEIR/EH

B AT N E R PR GO

Photosynthesis, Respiration, and Respiration/photosynthesis Ratio
of Melon Plants Grown under Growth Cabinet Conditions
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* Division of Arid Land Agro-ecology, Sand Dune Research Institute
Summary

Experiments were attempted to make clear a time course of photo-
synthesis on the day, respiration/photosynthesis ratio and the tempera-
ture-photosynthesis relation of melon plants as influenced by carbon
dioxide concentration in the air. Young meélon plants were cultivated in
a growth cabinet (volume 1 m®), which was controlled by a light inten-
sity of 30 Klux, the air temperature of 30C during illumination time
(14 hrs), and the air temperature during the dark period (10 hrs) in a
day was changed from 15T to 30C with a 5C interval.

The time course of photosynthesis during 14 hrs could be expressed
as trapezoid shape. However, the amount of photosynthesis per 7 hrs
of the latter half of illumination time was decreased 14% as an average
value rather than that of the first half. The ratios of respiratory amount
per 10 hrs to photosynthetic amount per 14 hrs in the day at four levels
of the air temperature during the dark period, 15,20, 25 and 30C, were
15%, 17%, 22% and 25% respectively according to the temperature of
dark period.

Low temperature of 15C during the dark period affected the photo-
synthetic amount of the next day. As a result the photosynthetic amount
decreased 15% compared with the case of 25°C. Temperarure coefficient
of respiration (Qi0) obtained in both cases, long time scale as one day
unit and short time scale as several hours, agreed to the value of about
1.70.

The photosynthetic rate at 30 Klux was also influenced by the soil
temperature, which showed 33°C optimum for its photosynthesis. The
photosynthetic rate was increased considerably with carbon dioxide in
the air, between 270 and 700 ppm. At the higher concentration of 1200
ppm, no change occurred in the maximum rate of photosynthesis, but
the depression of the rate of photosynthesis, which was caused by the
high temperature of 35C, was prevented.
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Photosynthesis and respiration, mg CO,/6 plants/hr
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Fig.1. Time course of photosynthesis and
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Fig. 2. Time course of photosynthesis and
respiration in a growth chamber (II).

Note. I; : Temperature of illumination period.
Dt : Temperature of dark period.
I1luminating condition : 0-1hr, 15Klux.

1-13hr, 30Klux. 13-14hr, 15KIlux.

Table 1. Comparison of photosynthesis amount between the first half and the
latter half of the illumination period.

Amount of photosynthesis, mg CO,/6 plants/7hrs B/A
Date

The first half (A) The latter half (B) %
June 4 11.38 10.15 89.2
June 5 12.26 10.59 86.4
June 6 10.45 9.04 86.5
June 10 10.76 9.36 87.0
June 11 10.73 9.68 90.2
June 12 11.88 8.81 74.2
June 13 10.26 9.09 88.6
June 14 9.89 8.67 87.7
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Table 2. Influence of temperature of the dark period on the amount of respiration
and respiration/photosynthesis ratio in one day.

Dat Temperature, C Amount of photosynthesis, Amount of respiration, R/P ratio Q
e Ilumination | Dark | (P) mg CO,/6 plants/14 hrs. | (R) mg CO,/6 plants/7 hrs. % b

June 4 30 25 21.58 5.93 27.5 1.68
June 5 30 15 22.85 3.52 15.4 1.46
June 6 30 25 19.49 5.15 26.5 '
June 10 30 20 20.12 3.32 16.5 1.69
June 11 30 25 20.41 3.90 19.1 1.85
June 12 30 30 20.69 5.24 25.3 1.87
June 13 30 25 19.35 3.73 19.3 ’
June 14 30 25 18.56 3.63 19.5

Note. Qqr+-e-+ Temperature coefficient of respiration
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Fig. 3. Relation between air temperature and

respiratory rate.

Note. Total leaf area, 170.5 dm®/7 plants.
Changing rate of temperature; 21-15.5T:
1.4C/hr, 15.5-40.5C: 4.8°C/hr.
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Note. Soil temperature was gradually changed
from low to high, and air temperature

was constantly kept at 30T.
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Note. Numbers in the figure show leaf age as
days after complete expansion of leaf.
CO,, 300ppm. Air Temperature, 28T.
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Note. ®--:Low activity plant in photosynthesis.
(May 31 — June 2)
O---Median activity plant in photosynthe-

sis. (May 15—17)
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