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Measurements of Response of Barley and Wheat to Enviromental
Factors with an Open System Porometer

Toshihiko MAITANI and Yoshiaki KASHIWAGI

The rates of photosynthesis and transpiration were measured in barley
and wheat under various environmental conditions, with an open system
porometer. '

The rates of photosynthesis and transpiration in the horizontal leaf and
vertical leaf had different diurnal variations. The rate of photosynthesis in
the vertical leaf was highest in the morning and in the afternoon, while that
in the horizontal leaf was highest before noon.

The rates of photosynthesis and transpiration and chlorophyll contents
were measured for two species(c.v. SARI and Akanmugi) of barley grown
in submerged soil conditions. At the end of April, chlorophyll contents had
decreased and the maintenance respiration acquired in spite of continuous
transpiration. The rapid change of photosynthetically active radiation did
not affect the rates of photosynthesis or stomatal conductance of SARI
grown in submerged soil.

The rates of photosynthesis and transpiration and chlorophyll contents
were measured for two species(c.v. Hongmangmai and Haruhikari) of
wheat grown under different soil water conditions. Chlorophyll content
tended to increase in dry soil conditions. Hongmangmai had a higher
chlorophyll content than Haruhikari, even at the beginning of May.
Hongmangmai had large photosynthetic rate and small transpiration rates
under dry soil conditions. These confirm that Hongmangmai has a promi-
nent drought stress tolerance.

The open system porometer and the chlorophyll meter may be very
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useful for comparing physiological characteristics of the plant’s response to
environmental factors and clarifying differences between plant species.

Key words : Barley, Hongmangmai, Photosynthesis rate, Chlorophyll
content, Submerged soil, Dry soil
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Fig. 1. Changes in the photosynthetically active radiation (P.A.R.), rate of photosynthesis(P.r.} and
rate of transpiration(t.r.), stomatal conductivity(s.c.) in a horizontal leaf of barley(c.v.KIKAI-

HADAKA)
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Fig. 2. Changes in the photosynthetically active radiation (P.A.R.), rate of photosynthesis(P.r.) and
rate of transpiration(t.r.), stomatal conductivity(s.c.) in a vertical leaf of barley(c.v. KIKAI-
HADAKA)
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Fig. 3. Comparison of chlorophyll content of two species of barley(c.v. SARI and AKANMUGID
grown in normal soil and submerged soil. The measurement were made on Apr. 16 and May 1.
The numerals 1, 2, 3, 4 represent leaf positions from the top.
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Fig. 4. Comparison of chlorophyll contents, rate of photosynthesis(P.r.), rate of transpiration (t.r.) and
stomatal conductivity(s.c.) in two species of barley(c.v. SARI and AKANMUGI) grown in a

normal soil and a submerged soil.
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Fig. 5. Comparison of time variations in the rate of photosynthesis(P.r.), rate of transpiration(t.r.) and
stomatal conductivity in barley(c.v. SARI) grown in normal soil and submerged soil under
rapid change of radiation.
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Fig. 6. Comparison of chlorophyll content of two species of wheat(c.v. HONGMANGMAI and
HARUHIKARI) grown in different soil moisture conditions. The measurement were made on
Apr. 16 and May 1. The figures 1/2, 1/3, 1/4, 1/5 represent one water supply every 2, 3, 4 and
5 days, respectively. The numerals 1, 2, 3, 4 represent leaf positions from the top.
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Fig. 7. Comparison of chlorophyll content, rate of photosynthesis(P.r.), rate of transpiration(t.r.) and
stomatal conductivity in two species of wheat(c.v. HONGMANGMAI and HARUHIKARI)
grown in different soil moisture conditions.
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