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Summary
Characteristics of photosynthesis and transpiration of a single leaf or seedlings of

Citrus species were compared to clarify the responses to climatic conditions of Cit-

rus species.

The light compensation point of a single leaf was 1.5 to 3.5 klx, which was simi-

lar in all species tested.

the light saturation point among the species tested.

There were remarkable difference, on the other hand, in

That is, it was 10 to 20 klx

in ‘Morita’ Navel orange, 30 to 40 klx in other several species and seemed to be 50

klx or more in ‘Iyo’.

The optimum temperature for photosynthesis of a single leaf was about 25°C,
though there was little difference depending on temperature at 20 to 35°C, in Wase

and Common Satsuma mandarin.
°C

>

It was, however, a little higher, i.e. about 30
in ‘Ohta’ Ponkan and ‘Kawano’ Natsudaidai.

The photosynthetic characteristics of the seedlings were similar to those of a
single leaf, except that the light compensation point was slightly lower and light
saturation point was higher than those of a single leaf.

The transpiration rate increased as temperature rose up to 30°C, decreasing at 35°C

to a certain extent depending on the species.
leaf of ‘Morita’ Navel orange was hardly dependent on the temperature.

The transpiration rate of a single
It was

suggested, therefore, ‘Morita’ Navel orange had a typical characteristic as to the
temperature response of transpiration rate.
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shiu Marc.), -~ %27 (C. hassaku Hort ex. Tana-
ka), JIE +v &1 51 (C. natsudaidai HavaTa),
KHAFR Ev v (C. reticulata BLanco), “BEN 4 =
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Fig. 1. Effect of light intensity on photosynthesis at 20,
" 25,30,35°C (A), and effect of temperature on' photo-
synthesis under light saturation point (B), for the

leaf of ‘Okitsu’ wase, Satsuma mandarin. Each point

is the mean of 2application:. 0—0 ; 20°C, B—®;

25°C, 0——0 ; 30C, A— & ; 3BC.
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Fig. 2. Effect of light intensity on photosynthesis at 20,
7 25,30,35°C (A), and effect of temperature on photo-
synthesis under light saturation point (B), for the
leaf of ‘Aoshima’ Satsuma mandrin, Each point is
the mean of 2applications. O 0O;20°C, m——m;
25°C, 0——0 ; 30°C, a——a ; 35%C,

fo. 25°C @ o\WT AR Lichs, JeffE S 1.0~2.5
klx CHEEDOZN EENTCBIEL>TW5. i
Lienh, ERFSLtoMfET 40kix bbb

Table 1. Changes in traspiration rate by the leaf in
relation to air temperature.

Air temperature (°C)

Species 20 25 30 35
‘Okitsu’ wase g-H,O/dm?h

Satsuma mandarin 0.46 0.40 0.71 0.41
‘Aoshima’

Satsuma mandarin 0.41 — 1.19 1.18
‘Morita’

Navel orange 0.36 . 0.33 0.35
‘Ohta’ Ponkan 0.50 0.56 1.15 —
Hassaku 0.69 0.81 1.19 .
‘Miyauchi’ Iyo 0.48 0. 34 0.55 0. 30
‘Kawano’

Natsudaidai 0.20 0.29 0. 60 0.43
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Fig. 3. Effect of light intensity on photosynthesis at 20,
25,30, 35°C (A), and effect of temperature on photo-
synthesis under light saturation point (B), for the
leaf of ‘Miyauchi’ Iyo. Each point is the mean of 2
applications. O 0O ;20°C, a—m ; 25°C, 0——0O;
30°C, a A 5 35°C.
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Fig. 4. Effect of light intensity on photosynthesis at 20,
25,30, 35°C (A), and effect of temperature on photo-
synthesis under light saturation point (B), for the
leaf of ‘Ohta’ Ponkan. Each point is the mean of 2
applications, O 0;20°C, m—N ; 25°C, 0O——O;
30°C, oA——a ; 35°C.
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Fig. 5. Effect of light intensity on photosynthesis at 20,
25, 30, 35°C (A), and effect of temperature on photo-
synthesis under light saturation point (B), for the
leaf of ‘Morita’ Navel orange. Each point is the
mean of 2applications. O——0DO ;20°C, m——m ; 25
°C, 0——0 ; 30°C, A—— A 35°C.

Table 2. Changes in water-use efficiency of the whole
seedling in relation to air temperature.
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Fig. 6. Effect of light intensity.on photosynthesis at 20,
25,30,35°C (A), and effect of temperature on pho-
tosynthesis under light saturation point (B), for
the leaf of Hassaku. Each point is the mean of 2
applicatins. O——0O ; 20°C, =—MN ; 25°C, 0——O ;
30°C, A——aA ; 35°C.

Table 3. Changes in transpiration rate by the whole
seedling in relation to air temperature.

Air temperature (°C)

Air tempersture (°C)

Species 20 25 30 3 Seecies 20 25 3 3%
‘Matsumoto’ wase mM -H;O/mM - COy/dm?/h ‘Matsumoto’ wase g-H;0/dm?/h

Satsuma mandarin 6.7 9.4 1.2 5.1 Satuma mandarin 0.48 0.50 1.94 0.96
‘Ohtsu’ ) ‘Ohtsu’

Satsuma mandarin 6.9 6.3 2.7 2.3 Satsuma mandarin 0.78 0.85 1.95 2.34
‘Owari’ ‘Owari’

Satsuma mandarin 14.2 6.8 10.5 — Satsuma mandarin 0.31  0.97 0.55 —
‘Fukuhara’ Orange 5.4 6.7 6.0 1.5 ‘Fukuhara’ Orange 1.56 1.33 1.31 2.94
“Yoshida’ ‘Yoshida’

Navel orange 14.8 10.7 3.8 20.2 Navel orange 0.59 0.76 2.51 0.20
‘Miyauchi’ Iyo 8.2 5.7 3.6 3.6 ‘Miyauchi’ Iyo 0.74 1.36 1.71 1.13
Iyo ) 48.0 14.3 7.6 — Iyo 0.17 0.52 0.98 -
‘Kawano’ ‘Kawano’ .

Natsudaidai . 6.7 8.9 5.6 2.1 Natsudaidai 1.28 0.56 1.39 1.29

T, XA EEYESERD TR L L S & Lich 0izd Teote.

7o, AER L b, EEOR, SmERR—&4T T
BLCBE, TOXAREERENRD DI LVBHWLNE

HABCEECHEYRIEFTERE LT, MEHRT
HEOEFHREFONEME (1,2,3,14,19) REOERE
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Fig. 7. Effect of light intensity on photosynthesis at 20,
25,30, 35°C (A), and effect of temperature on photo-
synthesis under light saturation point (B), for the
leaf of ‘Kawano’ Natsudaidai. Each point is the mean
of 2 applications. O——0; 20°C, m——m ; 25°C,
O0——0 ;30°C, A——aA ; 35°C.
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Fig. 8. Effect of light intensity on photosynthesis at 25°C
for the whole seedling. O——0 ; ‘Matsumoto’ wase,
® —— @ ;‘Owari’ Satsuma mandarin, A—— A ; ‘Ohtsu’
Satsuma mandarin, O——0 ; ‘Fukuhara’ Orange,
H—M ; ‘Yoshida’ Navel orange, 4——a ; ‘Miya-
uuchi’ Iyo, V——vIyo, ¥—— ¥ ; ‘Kawano’ Natsudai-
dai.
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dm?/h. A-—a4 ; mg-COq/g dry wt/h.

Effect of temperature on phstosynthesis under 40 klx for the whole seedling.

Air temperature (C) Air temperature (C)

®——@ ; mg-CO./

A ; ‘Matsumoto’ wase, B ; ‘Ohtsu’ Satsuma mandarin, C ; ‘Owari’ Satsuma mandarin, D; Iyo, E; 'Miyauchi’
Iyo, F; ‘Kawano’ Natsudaidai, G ; ‘Fukuhara’ Orange, H ; ‘Yoshida’ Navel orange.
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