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Influence of Potassium Concentrations in Fertilizer Solution on the
Growth, Appearance of Physiological Disorder and Tissue
Nutrient Contents of Eggplant (Solanum melogena L.)
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’Department of Horticulture, Chungnam National University, Daejon 305-764, Korea

Abstract. Objective of this research was to investigate the effect of various potassium concentrations in fertilizer
solution on growth of and nutrient uptake by ‘Chugyang’ eggplant (Solanum melongena L.). Tissue analyses
were conducted to determine the threshold levels of potassium in plants when disorders develop for potassium.
The lower leaves of K deficient plants became spotted, yellowing in color, and finally necrosis occurred.
The necrosis spread inward and upward. K toxic plants developed necrotic spot at the margin of old leaves
and the surface of old leaves were twisted. The tissue K contents in the most recently fully expanded leaves
and dry weight of full above ground plant tissue at 35 days after transplanting showed linear and quadratic
response to elevated K concentrations with the equation of y=1.127+0.3147x (R’=0.8916) and y=14.92+2.2743x-
0.1402x, (R*=0.8659). When 10% reduction in dry weight set to threshold levels, optimum tissue K contents
are in the range from 2.1 to 5.1%. The yield through 150 days after transplanting and tissue K contents
at 150 days after transplanting also showed quadratic and linear responses to elevated potassium concentrations
in fertigation solution with the equation of y=153.24+345.5x-18.46x° (R°=0.8620) and y=0.9921-+0.3860x

(R*=0.9611), respectively. When the 10% reduction in

yield is set to threshold levels, the tissue K contents

for maximum yield should be around 3.4% to 5.9% in most recently fully expanded leaves.

Additional key words: deficiency and toxicity symptoms, threshold level, yield
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Table 1. Composition of nutrient solution used to induce potassium deficiency and toxicity symptoms®.

K NH4" K Cay’ Mgz NOs’ S0/ H2PO4 Cr
(mM) (mM)
0 3.0 0 5 2 12.0 2 1.0 0
25 0.5 25 5 2 14.5 2 1.0 0
5.0 0.5 5.0 5 2 14.5 2 1.0 5
7.5 0.0 75 5 2 15.0 2 1.0 9
10.0 0.0 10.0 5 2 15.0 4 1.0 9
12,5 0.0 12,5 5 2 15.0 5 2.0 12
15.0 0.0 15.0 5 2 15.0 5 2.0 15

*Micronutrient (in g per L solution): MnCl,-4H,0 1.81, H3BO; 2.86, ZnSO4-7H,0 0.22, CuSO4-5H,0 0.08, H,MoO4-H,0 0.09 and

Na;FeEDTA 0.79.
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Table 2. Influence of elevated potassium concentrations in fertilizer solution on growth characteristics of ‘Chugyang’ eggplants

at 35 days after transplanting.

K Plant height Number Leaf length Leaf width Stem diameter Dry weight
(mM) (cm) of leaves (cm) (cm) (mm) (g/plant)
0 67.8 c* 30.8 ¢ 213 b 12.7 b 88 b 202 ¢
25 70.0 bc 35.0 bc 216 b 134 a 9.1 ab 228 b
5.0 75.0 ab 40.4 ab 231 a 135 a 9.5 ab 28.5 ab
7.5 78.8 a 444 a 239 a 13.8 a 10.2 a 315 a
10.0 75.8 ab 378 b 235 a 136 a 9.4 ab 26.4 ab
12.5 726 b 372 b 22.8 ab 135 a 9.1 ab 259 ab
15.0 66.4 c 314 c 22.7 ab 13.1 a 81b 221 b

*Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 1. Influence of elevated potassium concentrations in fer-
tilizer solution on length, width and fresh weight of fruits in
‘Chugyang’ eggplants at 35 days after transplanting.
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Fig. 2. Induced potassium deficiency and toxicity symptoms appeared in ‘Chugyang’ eggplants (A: K deficient plant, B and C:
K deficient leaves, D and E: K toxic leaves, F: Normal fruits, G: K deficient fruits, H: K toxic fruits).

Table 3. Influence of elevated potassium concentrations in fertilizer solution on tissue nutrient contents of ‘Chugyang’ eggplants

based on most recently fully expanded leaves at 35 days after transplanting.

K T-N P K Ca Mg Cu Fe Mn Zn
(mM) (%) R R ——
0 5.62 1.52 0.38 1.48 0.99 26 66.4 98.9 29.6
25 5.37 1.42 2.10 1.52 0.87 2.8 57.1 88.7 29.0
5.0 5.92 1.79 3.62 1.87 0.91 1.7 65.8 76.8 229
7.5 5.49 1.17 3.77 1.72 0.68 1.4 71.4 69.9 19.7
10.0 5.59 1.41 3.93 1.46 0.58 1.1 74.3 69.6 22.1
12.5 5.23 1.61 4.77 1.81 0.65 3.2 72.0 79.3 24.2
15.0 5.24 1.51 5.84 1.66 0.71 1.4 68.3 57.7 25.0
LSDo.os 1.40 0.60 0.21 1.1 0.08 1.8 19.2 10.4 5.3
Significance® NS NS L*** NS L* NS NS L* Q*

“Significance of trend. ***P = 0.001; *P = 0.05; NS, not significant; L, linear; Q, quadratic.
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Table 4. Influence of elevated potassium concentrations in fertilizer solution on tissue nutrient contents of ‘Chugyang’ eggplants
based on most recently fully expanded leaves at 150 days after transplanting.

K T-N P K Ca Mg Cu Fe Mn Zn
(mM) (%) =memmmmmemmemm e e (I L e —
0 5.13 1.38 0.60 1.65 0.84 45 86.3 156.5 38.2
2.5 4.98 1.63 2.00 2.61 1.24 2.24 72.3 162.3 16.3
5.0 4.65 1.56 3.46 2.33 1.01 3.89 86.9 138.1 16.2
7.5 4.62 1.26 4.27 2.02 0.72 3.54 65.2 125.0 17.9
10.0 4.66 1.46 4.36 1.81 0.74 2.70 83.0 135.9 21.7
12.5 4.20 1.45 5.64 1.73 0.79 5.27 92.2 81.5 30.2
15.0 4.47 1.09 6.88 1.17 0.51 2.87 67.6 89.6 16.7
LSDO0.05 0.22 0.21 0.12 0.1 0.12 2.6 18.3 12.5 5.9
Significance® L* NS L L** L** NS NS L* Q*

“Significance of trend. ***P = 0.001; **P = 0.01; *P = 0.05; NS, not significant; L, linear; Q, quadratic.
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Tissue K contents: y=1.127+0.3147x, FA=0.2916
B Dryweight: v=1492+2.2743x-0.1402x% R%=0.8650
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Fig. 3. Influence of elevated potassium concentrations in the
fertilizer solution on changes in tissue K contents in most
recently fully expanded leaves and dry weight of above ground
plant tissue at 35 days after transplanting of ‘Chugyang’
eggplant.
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®  Tissue K content: y=0.5921+0 3360k, R*=0 9611
W Vil y= 5324475 490 18 A, R2=0 8520
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Fig. 4. Influence of elevated potassium concentrations in the
fertilizer solution on changes in tissue K contents in most
recently fully expanded leaves and yield per plant through
150 days after transplanting of ‘Chugyang’ eggplant.
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