F AR O LA BRI (55 2 )
TESFIRO F VT ¥ Ly, RRRATE CICE AR RIS T RE O E

#enek e EE W FF FHIE - ETEEX
(BRI E)

Comparative Studies on the Physiological Characteristics in
Solanaceous Fruit Vegetables

(2). Effects of Temperature on Hormone Level in Shoot Apices,
Chemical Constituents and Photosynthetic Function.

Lingfeng ZHONG, Toru KATO, Xiuping XU and Yasufumi FUKUMOTO
Laboratory of Vegetable Crop Science, Faculty of Agriculture

Abstract: The influences of various temperatures (Day/night, 20/15, 25/20, 35/25°C) on the
growth and endogenous hormones of shoot apices in tomato (cv. Fukuzyu No. 2 ), eggplant (cv.
Hayabusa) and sweet pepper (cv. Shinsakigakemidori) grown in 12 cm pots were studies.

1. Dry weight in each vegetable increased with increasing day/night temperatures, especial-
ly in sweet pepper.

2. Plants grown under 25/20 °C contained higher soluble nitrogen, insoluble nitrogen, total
nitrogen, soluble sugar and starch contents in top than those grown under 20/15 °C and 35/
25 C.

3. Tomato plants showed higher photosynthetic rate, cytokinin (CK), gibberellin-like sub-
stances (GAs) and indoleacetic acid (IAA) levels and lower abscisic acid (ABA) level in shoot
apices than eggplant and sweet pepper. Lower temperature decreased photosynthetic rate, CK,
GAs and TAA levels, and conversely increased ABA level in shoot apices, especially in sweet
pepper.

4. Higher temperature increased the distribution percentage of dry matter to stem with en-
hanced GAs/CK and GAs/ABA ratios in shoot apices. Tomato plants showed higher GAs/CK
and GAs/ABA ratios than the other vegetables, corresponded with higher distribution percen-
tage of dry matter to stem.

5. It may be concluded that the partitioning of dry matter to stem is regulated by GAs/
CK and GAs/ABA ratios in shoot apices.
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Table 1. Influence of temperature on the growth in solanaceous fruit vegetables

c Day/night Leaves Stems Roots Total Plant
Top telperature (Dry weight g/plant) height (cm)

Tomato 20/15°C 1.82 1.43 0.52 3.77 ( 69.4)° 18.86
25/20 °C 2.45 2.31 0.67 ' 5.43(100.0) 31.10

35/25°C 2.40 3.1 0.57 © 6.08 (112.0) 36.90

Eggplant 20/15°C 0.73 0.34 0.27 1.34 ( 45.0) 9.10
25/20 °C 1.54 0.88 0.56 2.98 (100.0) 14.16

35/25°C 1.68 1.32 0.54 3.54 (118.8) 21.64

Sweet 20/15°C 0.35 0.15 0.13 0.63 ( 36.6) 8.54
pepper 25/20 °C 0.88 0.57 0.27 1.72 (100.0) 19.40
35/25°C 1.10 0.95 0.33 2.38 (138.4) 25.70

*Relative growth rate, compared with 25/20 °C treatment.
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Table 2. Influence of temperature on the partitioning percentage of dry matter

and T/R (top: root) ratio in solanaceous fruit vegetables

Crop Day/night Leaves Stems Roots T/R ratio
temperature (%)

Tomato 20/15°C 48.28 37.93 13.79 6.25
25/20 °C 45.12 42.54 12.34 7.10

35/25 °C 39.47 51.15 9.38 9.67

Eggplant 20/15 °C 54.48 25.37 20.15 3.96
25/20 °C 51.68 29.53 18.79 4.32

35/25 °C 47.46 37.29 15.25 5.56

Sweet 20/15°C 55.56 23.81 20.63 3.85
pepper 25/20 °C 51.16 33.14 15.70 5.37
35/25°C 46.22 39.91 13.87 6.21
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Table 3. Influence of temperature on the leaf area, chlorophyll content and photo-

synthetic rate in solanaceous fruit vegetables

Crop Day/night Leaf area Chlorophy 11 Transpiration Photosynthetic rate
temperature (ef) content (mg/dnf) rate (g/hr. dnf)  (CO.mg/hr. dnf)

Tomato 20/15 °C 386.71 3.42 2.23 18.83
25/20 °C 708.04 3.21 2.46 24.06
35/25°C 745.16 2.73 2.65 21.33
Eggplant  20/15°C 215.14 3.65 2.01 15.43
25/20 °C 438.02 3.10 2.58 22.70
35/25°C 475.60 2.98 2.82 20.20
Sweet 20/15°C 104.64 - 3.85 2.02 . 1213
pepper  25/20°C 250.28 3.25 2.86 18.25
35/25°C 305.46 3.12 3.13 17.21
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Table 4. Influence of temperature on the nitrogenous compounds, soluble sugar

and starch contents of top in solanaceous fruit vegetables

Crop Day/night Soluble N Insoluble N Total N Soluble sugar - Starch

temperature (% Dry weight basis)
Tomato 20/15°C 0.67 1.56 2.23 2.85 2.47
25/20 °C 1.11 2.22 3.33 3.92 3.42
35/25°C 0.99 1.88 2.87 3.32 2.89
Eggplant 20/15°C 0.55 1.55 2.10 3.01 2.92
25/20 °C 1.12 2.30 3.42 5.01 3.97
35/25°C 1.06 2.15 3.21 4.21 3.44
Sweet 20/15°C 0.82 1.62 2.44 2.12 2.01
pepper 25/20 °C 1.42 2.54 3.96 3.01 3.16
' 35/25°C 1.33 2.24 3.57 2.74 2.89
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Table 5. Influence of temperature on the endogenous hormone levels of shoot api-

ces in solanaceous fruit vegetables

Crop Day/night CK GAs IAA ABA GAs/CK* GAs/ABA®
temperature A B A B A B A B ratio ratio

Tomato  20/15°C 0.209 0.030 0.082 0.0119 1.841 0.266 0.282 0.041 0.392 0.291
25/20°C 0.356 0.055 0.195 0.0299 2.825 0.433 0.207 0.032 0.548 0.942
35/25°C 0.276 0.040 0.253 0.0368 2.347 0.341 0.164 0.024 0.917 1.543

Eggplant  20/15°C 0.138 0.024 0.038 0.0066 1.147 0.199 0.560 0.097 0.275 0.068
25/20 °C 0.186 0.032 0.065 0.0111 2.156 0.368 0.422 0.072 0.349 0.154
35/25°C 0.160 0.027 0.102 0.0169 1.810 0.300 0.319 0.053 0.638 0.320

Sweet 20/15°C 0.124 0.020 0.036 0.0058 0.856 0.138 0.483 0.078 0.290 0.075
pepper 25/20°C 0.165 0.028 0.082 0.0140 1.962 0.335. 0.318 0.054 0.497 0.258
35/25°C 0.158 0.025 0.125 0.0197 1.826 0.287 0.2563 0.040 0.791 0.494

CK, cytokinin; GAs, gibberellin-like substances; IAA, indoleacetic acid; ABA, abscisic acid.
A, ug/g, fresh weight; B, rg/plant.
%, Concentration ( £ g/g, fresh weight) ratio.
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