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Comparative Studies on the Physiological Characteristics in
Solanaceous Fruit Vegetables

( 3). Effects of Soil Moisture 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: Tomato (cv. Fukuzyu No. 2 ), eggplant (cv. Hayabusa) and sweet pepper (cv.
Shinsakigakemidori) grown in 12cm pots under various soil moistures in order to clarify the
influences of soil moisture content on plant growth and endogenous hormones in shoot apices.

1. Lower soil moisture content inhibited plant growth with reduction of transpirafion rate
and photosynthetic rate, especially in eggplant, but higher soil moisture content promoted
plant growth in each vegetable with increased partitioning of dry matter to stem.

2. Soluble nitrogen, insoluble nitrogen and total nitrogen contents in top decreased with in-
creasing soil moisture content. However, plants treated with medium soil moisture content
showed higher soluble suger and starch contents in top than those grown under lower and high-
er soil moisture contents.

3. Lower soil moisture content resulted in reduction of cytokinin (CK), gibberellin-like sub-
stances (GAs) and indoleacetic acid (IAA) levels and increase of abscisic acid (ABA) level in
shoot apices in following descending order: eggplant, sweet pepper and tomato.

4. It was shown that the partitioning of dry matter to stem was regulated by GAs/CK
and GAs/ABA ratios in shoot apices.
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Table 1. Influence of soil moisture on the growth in solanaceous fruit vegetables

Crop Soil Leaves Stems Roots Total Plant
moisture (Dry weight g/plant) height (cm)
Tomato Low 1.14 0.83 0.36 2.33 ( 64.9)" 22.73
Medium 1.62 1.50 0.47 3.59 (100.0) 36.77
High 2.17 2.60 0.50 5.27 (146.8) 50.07
Eggplant Low 0.79 0.43 0.31 1.53 ( 49.5) 19.07
Medium 1.51 1.04 0.54 3.09 (100.0) 26.80
High 2.34 2.17 0.67 5.18 (167.6) 32.30
Sweet Low 0.72 0.37 0.26 1.35 ( 58.7) 19.13
pepper Medium 1.14 0.82 0.24 2.30 (100.0) 28.67
High 1.60 1.55 0.41 3.56 (154.8) 37.47

*Relative growth rate, compared with medium soil moisture treatment.
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Table 2. Influence of soil moisture on the partitioning percentage of dry matter
and T/R (top: root) ratio in solanaceous fruit vegetables

Crop Soil Leaves Stems Roots T/R ratio
moisture (%)

Tomato Low 48.93 35.62 15.45 5.47

Medium 45.13 41.78 13.09 6.64

High 41.18 49.33 9.49 9.54

Eggplant Low 51.63 28.11 20.26 3.94

Medium 18.87 33.66 17.47 4.72

High 45.17 41.89 12.94 6.73

Sweet Low 53.33 27.41 19.26 4.19

pepper Medium 49.57 35.65 14.78 5.76

High 44.94 43.54 11.52 7.68
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Table 3. Influence of soil moisture on the leaf area, chlorophyll content and pho-

tosynthetic rate in solanaceous fruit vegetables

Crop Soil Leaf area Chlorophyll Transpiration Photosynthetic rate

moisture (ef) content (mg/dni) rate ( g /hr. dnf) (CO; mg/hr. dnf)
Tomato Low 333.17 3.24 1.76 17.65
Medium 680.83 3.16 2.75 24.04
High 773.60 2.72 2.83 22.98
Eggplant Low 254.97 3.15 1.32 14.63
Mediun 628.83 2.82 2.72 20.67
High 797.37 2.66 2.96 21.35
Sweet Tow 213.81 3.91 1.90 14.23
pepper  Medium 391.33 3.63 3.05 17.87

High 447.50 3.22 3.22 18.22
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Table 4. Influence of soil moisture on the nitrogenous compounds, soluble sugar

and starch contents of top in solanaceous fruit vegetables

Crop Soil Soluble N Insolubl N Total N Soluble sugar Starch

moisture (% Dry weight basis)

Tomato Low 1.74 2.04 3.74 2.98 2.46

Mediun 1.15 1.94 3.09 4.66 3.78

High 0.71 1.65 2.36 3.48 3.11

Eggplant Low 1.89 2.33 4.21 3.26 2.88

Medium 1.20 2.03 3.23 5.47 4.48

High 0.85 1.77 2.62 5.26 4.18

Sweet Low 2.19 2.61 . 4.80 3.05 2.36

pepper Medium 1.55 2.35 3.90 4.37 3.99

High 1.10 2.08 3.18 3.91 3.53
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Tabl 5. Influence of soil moisture on the endogenous hormone levels of shoot api-
ces in solanaceous fruit vegetables

Cpop Soil CK GAs TAA ABA GAs/CK* GAs/ABAx
moisture A B A B A B A B ratio ratio

Tomato Low 0.319 0.048 0.102 0.0155 1.875 0.285 0.219 0.033 0.320 0.466

Medium 0.380 0.062 0.230 0.0374 3.599 0.585 0.140 0.023 0.605 1.643

High 0.207 0.032 0.396 0.0612 2.660 0.411 0.068 0.011 1.913 5.824

Eggplant Low 0.189 0.027 0.045 0.0065 1.005 0.144 0.484 0.069 0.238 0.093

Medium 0.275 0.044 0.120 0.0191 1.894 0.302. 0.331 0.053 0.436 0.363

High 0.152 0.023 . 0.185 0.0282 1.363 0.208 0.159 0.024 = 1.217 1.164

Sweet Low 0.201 0.029 0.048 0.0070 0.886 0.129 0.560 0.082 0.239 0.086

peppdr  Medium 0.260 0.039 0.102 0.0153 1.556 0.233 0.369 0.055 0.392 0.276

High 0.160 0.023 0.226 0.0321 1.117 0.159 0.129 0.018 1.413 1.752

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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