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Difference in Single Leaf Photosynthesis between Old and New Rice Varieties
of varietal difference in single-leaf photosynthesis between varieties viewed from nitrogen content and the
nitrogen-photosynthesis relationship* : Eiki Kuropa** and Atsuhiko KuMura (Faculty of Agriculture, The
Unwversity of Tokyo, Bunkyo-ku, Tokyo 113 Japan)
Abstract : Using many rice varieties differing in the year of registration, the bases of the higher single-leaf
photosynthesis (CER) in new varieties than that in old ones at the ripening stage were investigated in terms of
nitrogen content and the nitrogen-CER relationship in leaves.

In new varieties, the total nitrogen content of leaves was higher than that in old varieties at the ripening stage.

III. Physiological bases

Further, it was found that there was a fairly close positive correlation between total nitrogen content of leaves and
CER.

From this, it was concluded that one of the bases of the higher CER in new varieties was the higher leaf
nitrogen.

However, CER of new varieties was higher than that of old varieties even if they were compared under the same
level of leaf nitrogen content and this was thought to be another basis for higher CER in new varieties. This kind
of superiority of new varieties was found to be attributable to their g, which was larger than that of old varieties
even under the same level of leaf nitrogen.

Key words : Nitrogen content, Rice plants, Single-leaf photosynthesis, Stomatal conductance, Varietal difference.
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Fig. 1. Changes with time in total nitrogen con-
tent in leaves of old and new varieties.

1) Experimental year, 1981.

2) Each point denote one variety. Closed and
open circles denote old and new varieties,
respectively.

3) Circles on the left of the vertical broken
line, fully expanded leaves at the lower
positions than the flag leaf. Circles on the
right of the vertical broken line, flag leaves.

4) Data on all the varieties are combined and

the results of individual varieties are plotted
against the days before (—) or after (+)
the average date of anthesis of the varieties
concerned.
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Table 1. Correlation coefficients among total nitrogen content of leaves, CER and g..

Panicle formation

Growth stage and development Heading Milk ripe Yellow ripe
(—37~—12) (—4~+10) (+11~+26) (+27~+41)
n 19 19 24 15
. . IN-CER 0.826** 0.768** 0.704** 0.346
Simple correlation I 0.650** 0.687** 0.503" 0.480
Partial , ‘s * * _
correlation Famense 0.711 0.506 0.583 0.108

1) Experimental year, 1981.
2) n denotes the number of varieties.

3) Numerals in parentheses indicate the times of measurement expressed in days before (—) and after

(+) anthesis of varieties used.
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Fig. 2. Correlation between the total nitrogen content of leaf and single leaf photosynthesis (CER) at
different growth stages.
1) Experimental year, 1981.
2) Numerals in parentheses indicate the time of measurement expressed in days before (—) and after (+)
anthesis of varieties used.
3) As for closed and open circles, see the note 2) for Fig. 1.
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Fig. 3. Correlation between total nitrogen content of leaf and stomatal conductance (g,) at different growth
stages.
1) Experimental year, 1981.
2) As for numerals in parentheses, see the note 2) for Fig. 2.
3) As for closed and open circles, see the note 2) for Fig. 1.
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