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Measurement of Net Photosynthesis and Transpiration
in Leaves of Fruit Trees by a Potable System
in Field Conditions

Katsumi Kumasairo, Takurco TSUKAHARA and Yuichi SAKAMOTO

Laboratory of Pomology, Faculty of Agriculture, Shinshu University

Net photosynthesis rate (Pn), transpiration rate (E) and stomatal conductance
(gs) in leaves of apples, Japanese pears, peaches and grapes were measured by
the ADC potable system in field conditions.

1. The maximum Pn in leaves of the four species was obtained at 350 ml
min~! of the flow rate of air to the leaf chamber.

2. The light saturation point of Pn in leaves of “Fuji” apple, “Késui” Japa-
nese pear, “Okubo” peach and “Kyohs” grape were ca. 1,100, 1,200, 1,000 and
900 ¢E m~? g7, respectively.

The Pn at light saturation point in leaves of the four species was ca. 15,
15, 13 and 9 gmol m=? s7!, respectively. The low Pn in “Kyohd” grapes might
be due to an advanced leaf age and soil drought.

The light compensation point of Pn in leaves of the four species was ca.
10, 30, 50 and 20 ¢E m™? s7!, respectively.

The gs in leaves of the four species not changed remarkably with light
intensity, but decreased slightly under 500 p¢E m™% s7%,

3. A peak of Pn in leaves of the four species in a day appeared at 8:00
to 9:00 in summer, and at 9: 00 to 12: 00 in early fall.

A gentle peak of the E in leaves of the four species appeared at 10:00
to 12: 00 in summer, and at 10 : 00 to 14 : 00 in early fall.

The gs in leaves of the four species was high at early morning, and decreas-
ed with time of day. The decrease of the gs with time of day was more

notable in summer than in early fall.
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4, The Pn in leaves of the four species increased with leaf growth. The
maximum stage of Pn in leaves of the four species corresponds to that of chloro-
phyll content after completion of leaf growth. The Pn in leaves of apples,
Japanese pears and peaches kept a high level from July to September, and
afterwards decreased from early October in peaches, from middle October in
Japanese pears and from late October in apples., The Pn in leaves of grapes
decreased slowly from August. The remarkable decrease of Pn in leaves of
apples and Japanese pears appeared before the decrease of chlorophyll content
in late fall,

The trend of seasonal changes of the E and the gs in leaves of the four
species was similar to that of the Pn.

(Jour. Fac. Agric. Shinshu Univ. 26 : 63-78, 1990)
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Fig. 1 The ADC system for measurement of net photosynthesis and
transpiration of single leaves in field. (ASU :air supply unit,
PLC : Perkinson leaf chamber, LCA : leaf chamber analizer, DL:
data logger)
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Fig. 2. Effect of the flow rate of air on net photosynthesis rate (Pn),
transpiration rate (E) and stomatal conductance (gs) in leaves of
“Tsugaru” apple, and relative humidity (hc) in'the leaf chamaer.
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Fig., 3 Effect of photon flux density (Q) incident upon the leaf chamber
on net photosynthesis rate (Pn) and stomatal conductance (gs)
in leaves of “Fuji” apple, “Kosui” Japanese pear, “Okubo” peach
and “Kyohd” grape.
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Fig, 4 Diurnal changes of photon flux

density (Q) upon the leaf chamber,
air temperature (tc) and relative
humidity (he) in-the leaf chamber,
and net photosynthesis rate (Pn),
transpiration rate (E) and stomatal
conductance (gs) in leaves of “Fuji”
apple, “Kosui” Japanese pear,“Oku-
bo” peach and “Niagara” grape on
June 23, 1987,
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« Fig. 7 Relations between growth level, chlorophyll content and net -
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Fig. 8 Relation between chlorophyll content and net photosynthesisv'
rate (Pn) in leaves of “Fuji” and “Tsugaru” apple, and “Kosui’ "
and “Nijisseiki” Japanese pear in late fall. '
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