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Comparative Studies on the Physiological Characteristics in
Solanaceous Fruit Vegetables

(4). Effects of Nitrgen Form 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 sand culture in order to clarify the influences of nitrate nitro-
gen and ammonium nitrogen on plant growth and endogenous hormones in shoot apices.

Ammonium nitrogen inhibited remarkably plant growth with the reduction of transpira-
tion rate and photosynthetic rate compared with those grown under nitrate nitrogen, especial-
ly in tomato plants. Ammonium nitrogen reduced more partitioning of dry matter to root and
resulted in an increase in top to root ratio of tomato plants than eggplant and sweet pepper.
Plants grown under nitrate nitrogen showed higher insoluble nitrogen, starch, cytokinin, gib-
berellin-like substances, indoleacetic acid levels and lower abscisic acid level in shoot apices

compared with those grown under ammonium nitrogen.
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Table 1. Influence of nitrate nitrogen and ammonium nitrogen on the growth in

solanaceous fruit vegetables

Crop N form Leaves Stems Roots Total Plant
(Dry weight g/plant) height (cm)
Tomato NO;-N 10.57 10.59 4.06 25.22 (100.0) * 86.52
NH.-N 6.72 5.45 1.81 13.98 (. 55.4) 72.37
Eggplant NO;-N 5.87 3.91 2.86 12.64 (100.0) 45.05
NH.-N 4.80 2.69 1.68 9.17 ( 72.6) 40.25
Sweet NO;-N 4.09 2.48 1.90 8.47 (100.0) 42.30
pepper NH:-N 2.98 1.53 0.92 5.43.( 61.1) 36.67

*Relative growth rate, compared with NO;-N treatment.
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Table 2. Influence of nitrate nitrogen and ammonium nitrogen on the partitioning

percentage of dry matter and T/R (top: root) ratio in solanaceous fruit vegetables

Crop N form Leaves Stems Roots T/R ratio
(%)

Tomato NO;-N 41.91 41.99 16.10 5.21
NH.-N 48.07 38.98 12.94 6.72

Eggplant NO;-N 46.44 30.93 22.63 3.42
NH.-N 52.34 29.33 18.32 4.46

Sweet NO:-N 48.28 29.28 22.43 3.46
pepper NH.-N 54.88 28.18 16.94 4.90
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Table 3. Influence of nitrate nitrogen and ammonium nitrogen on the leaf area,
chlorophyll content and photosynthetic rate in solanaceous fruit vegetables

Crop N form  Leaf area Chlorophyll Transpiration Photosynthetic rate
(ert) content (mg/dnf) rate (g /hr. duof) (CO. ng/hr *dnf)
Tomato  NO;-N 2321.14 3.13 2.78 26.57
NH.-N 1634.00 4,12 1.88 17.63
Eggplant NO;-N 1450.47 3.20 2.65 22.03
NH.-N 1241.76 3.80 2.14 16.33
Sweet NO;-N 822.57 3.88 3.07 18.90
NH.:-N 643.84 4.61 2.20 13.02
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Table 4. Influeunce of nitrate nitrogen and ammonium nitrogen on the nitrogenous com-

pounds,soluble sugar and starch contents of top in solanaceous fruit vegetables

Crop N from Soluble N Insoluble N = Total N Soluble sugar  Starch
(% Dry weight basis)

Tomato NO;-N 1.12 2.53 3.65 5.46 4.07
NH,-N 1.93 2.16 4.09 5.62 2.87
Eggplant NO;:-N 1.08 2.73 3.81 6.46 5.67
NH:-N 1.63 2.56 4.19 6.52 4.71
Sweet NO;-N 1.21 2.99 4.20 4.92 4.21
pepper NH.-N 2.01 2.67 4.68 5.12 3.26

Table 5. Influence of nitrate nitrogen and ammonium nitrogen on the endogenous hormone

levels of shoot apices in solanaceous fruit vegetables

Crop N from CK GAs IAA ABA GAs/CK * GAs/ABA *
A B A B A B A B ratio ratio

Tomato NO,-N  0.326 0.055 0.134 0.0225 2.408 0.405 0.141 0.024 0.411 0.950
NH,-N  0.205 0.033 0.053 0.0084 1.289 0.205 0.383 0.061 0.259 0.138
Eggplant NOs-N  0.232 0.045 0.075 0.0146 1.293 0.251 0.282 0.055 0.323 0.266
NH.-N 0.180 0.035 0.046 0.0089 0.862 0.166 0.416 0.080 0.256 0.111
Sweet NO;-N- 0.238 - 0.039  0.069 0.0112 1.262 0.205 0.336 0.055 0.290 0.205
pepper NH.,-N 0.156 0.024 0.031 0.0048 0.606 0.094 0.466 0.072 0.199 0.067

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