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Characterization of Photosynthetic Rates by Tomato Leaf Position

Sung Eun Kim', Moon Young Lee, and Young Shik Kim

Department of Plant and Food Sciences, Sangmyung University, Cheonan 330-720, Korea

Abstract. The photosynthetic rates according to leaf positions in tomato plants were investigated in relation
to leaf age and flowering rate. In the experiment investigating the diurnal change of photosynthetic rates,
three leaves below the 4th cluster was checked every hour from 2 hours before sunrise and 3 hours after
sunset. It was checked twice with the replication of 3 plants. The photosynthetic rate increased sharply for
1 hour right after sunrise and remained steady until 2 hours before sunset. This trend can be applied to determine
the irrigation schedule. In the experiment investigating the photosynthetic rates according to leaf positions,
it three leaves below each clusters from 1st to 4th cluster were checked. Flowering rate was also investigated.
The photosynthetic rates showed a decreasing tendency steadily after flowers bloomed fully, regardless of
the leaf position. It seems to be because the leaves below the cluster with fully-bloom flowers lost their
activities. This result suggests the flowering rate or the position of flower has deep relation with the photosynthetic
rates of the concerned leaves. From the results the leaves under flowering cluster may be the good part to
investigate the photosynthetic rate to evaluate the crop’s activity, even the photosynthetic rates are different

according to the position of clusters.

Additional key words: activity, cluster, diurnal change of photosynthetic rates, flowering rate, leaf age
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Fig. 1. Position of leaves where the rate of photosynthesis was
measured.
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Table 1. Flowering rates and dates of first harvest.
Date (mm/dd) 10/24 11/4 11/11 11/17 11/24 12/1 12/8
Position of uppermost flower 0.9 1.3 1.9 25 3.2 4.0 4.6
Flowering rate” - 0.4 0.6 0.6 0.7 0.8 0.6
Date starting harvesting 12/26 1/5 1/10 113 117 1/26 1/31

“Flowering rate is calculated as the difference of the positions of the uppermost flowers. Each value is the mean of 20 plants.
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Table 2. Leaf length and width for 3 weeks from the beginning of the experiment (unit: cm).

leaf Leaf flower leaf Iength leaf width

position number cluster 11/4 11711 11/17 11/4 1111 11/17
4 1-3 38 38 38 28 31 31
5 1-2 41 41 41 34 36 36
6 1-1 41 41 41 39 28 38
7 2-3 1 43 43 43 38 36 37
8 2-2 43 43 43 35 37 37
9 2-1 40 41 42 35 37 37
10 3-3 2 38 41 42 31 31 34
11 3-2 39 41 42 33 35 36
12 3-1 33 39 41 25 29 32
13 4-3 3 32 37 40 23 26 29
14 4-2 30 32 36 19 21 25
15 4-1 27 32 37 19 20 22
16 5-3 4 23 27 32 17 20 24

Photosynthesis rate (CO, pmol-m-2s-')
[+<]

6
——1-1
4 -m-12
2 —- 13
0 ‘ ‘ ‘ ‘ ‘
10/14 10/24 173 1113 11/23 12/3 12/13

Date (mm/dd)

Fig. 3. Changes in the photosynthetic rates of the leaves below
the 1st cluster. In the legend, 1-1 shows the leaf right below
the 1st cluster. Light intensity, 1000 pymol-m?s™; CO, concent-
ration, 400 ppm.
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Fig. 4. Changes in the photosynthetic rates of the leaves below
the 2nd cluster. In the legend, 2-1 shows the leaf right below the
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Fig. 5. Changes in the photosynthetic rates of the leaves below
the 3rd cluster. In the legend, 3-1 shows the leaf right below
the cluster. Light intensity, 1000 pmol- m?s”; CO, concentration,
400 ppm.
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Fig. 6. Changes in the photosynthetic rates of the leaves below
the 4th cluster. In the legend, 4-1 shows the leaf right below
the cluster. Light intensity, 1000 pmol-m?s™; CO, concentration,
400 ppm.
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Fig. 7. Changes in photosynthetic rates of each clusters. Each
value |s the mean of three leaves. Light intensity, 1000
umol- m2s”; CO, concentration, 400 ppm.
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