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Effects of Concentration of NOz', K" and Ca*" in Nutrient

Solution on the Seedling Growth of ‘Mudeungsan’ Watermelon

Park, Soon-Gi" - Lee, Beom-Seon + Chung, Soon-Ju
Dept. of Hort, Coll. of Agri, Chonnam Nat! Univ., Kwangju, 500757, Korea

Abstract

This experiment was conducted to investigate the effects of concentration of NOs, K
and Ca’~ in nutrient solution on the seedlings growth of ‘Mudeungsan’ watermelon. Seeds
were sown on March 16, 1997. NOs, K" and Ca”" was treated with three different levels,
respectively, NOs = 106, 206, 406 ppm; K' = 150, 200, 400 ppm; Ca’™ = 150, 200, 400 ppm.
" Plant growth was investigated at four-days interval in 10 days after treatment. Increasing
N concentration in the nutrient solution increased the plant height, leaf area, number of
leaves, fresh and dry weight of shoot while high concentration of K and Ca in the
nutrient solution decreased the seedling growth in terms of leaf area, leaf dry weight. The
uptake of N, K and Mg in petiole sap was positively affected by the adding of 206 ppm
of nitrate, 150 ppm of potassium and 200 ppm of calcium levels, r'espectively. The P and
Ca uptake in petiole sap was not affected by the N and K concentrations in the nutrient
solution while K concentration above 200 ppm decreased the N and Mg content in petiole
sap. High concentration of Ca in the nutrient solution increased the Ca content in petiole
sap while Ca concentration above 200 ppm decreased the N content.

F A o : BAF, FEES, dHEY
Key words : Seedling growth, Mineral uptake, Petiole analysis
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Table 1. Mineral composition of nutrient solutions used for the experiment.
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Table 2. Growth charateristics of ‘Mudeungsan’ watermelon seedlings as affected by N, K and
Ca concentration in nutrient solution at 28 days after treatment.

Treatment Plant Stfem Leaf No. of Leaf length Leaf Root
Content ht. dia. area leaves (cm) width length
Element (ppm) (cm) (rmm) (crf) (ea) (cm) (cm)
9 37.3bcde”’ 7.13 379.5¢ 10b 12.4defg 9.9de 21.2
106 40.2bcd 6.68 364.3¢ 10b 13.3cd 11.4b 224
N 112 37lcde 6.47 376.6¢ 9.7bc 13.6bc 10.9bcd 20.9
206 49.6a 6.83 442.9b 10b 145ab 11.2bc 239
406 51.3a 715 545.0a 11.7a 15.4a 13.6a 215
100 37.3bcde 713 379.5¢ 10b 12.4defg 9.9de 21.2
K 150 42.3b 6.58 350.9¢d 9cd 12.3defg 11.3bc 253
200 41.0bcd 6.22 304.9de Se 12.0efg 9.6e 285
400 32.7e 6.62 290.6e 9.3bc 114g 9.7e 177
80 37.3bcde 713 379.5c 10b 12.4defg 9.9de 212
Ca 150 3R3.7e 6.43 281.4e 9.3bc 11.5¢ 9.3e 2.1
200 41.5bc 6.27 302.4de 8.3de 13.0cde 10.3cde 204
320 398.1bcd 6.57 307.5de 9.3bc 11.8fg 9.5 230
K+Ca 2004150 359de 6.53 330.8cde 9cd 12.9cdef 10de 216
Treatment Fresh weight (g) Dry weight (g)
Element QU Leaf Stem  Root TR Leat Stem Root m
WY 15.2¢ 6.0cde 3.7abc 573 1.86b 0.54d 021 11.43
106 150c 6.7cd 3.3cde 6.58 1.85b 0.73b 0.24 10.75
N 112 13.7cde 5.7de 3.1def 6.26 1.45cde 0.44d 0.21 9.00
206 18.2b 8.6b 4.0a 6.70 1.71bc 0.70bc 021 11.48
406 224a 10.3a 2.6g 1258 2.42a 0.94a 0.21 16.00
100 15.2¢c 6.0cde 3.7abc 5.73 1.86b 0.54d 0.21 11.43
K 150 15.3c 6.9c 3.3cde 6.73 1.67bc 0.69bc 0.20 11.80
200 11.8ef 5.8de 3.9ab 451 1.39de 0.58cd 0.20 9.85
400 10.9f 4.6f 29%fg 535 1.32e 0.49d 0.20 9.05
80 15.2¢ 6.0cde 3.7abc 573 1.86b 0.54d 0.21 11.43
Ca 150 11.2f 5.1ef 3.5bcd 466 1.26e 0.52d 0.19 9.37
200 11.3f 5.5ef 2.65g 6.34 13e 0.45d 0.18 9.06
320 12.1def 5.2¢f 2.13tg 6.34 1.26e 0.45d 0.15 11.40
K+Ca 200+150 13.9cd 5.9de 3.1defg 6.39 1.65bcd 0.58cd 0.17 13.42

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Changes in leaf area and leaf dry
weight of ‘Mudeungsan’ watermelon
seediings as affected by N, K and Ca
concentration in nutrient solution.
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