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Effects of Nitrogen and Potassium Fertigation on Growth, Yield
and Quality of Musk Melon (Cucumis melo. L)

Han Cheol Rhee”, Jin Meun Park, Tae Cheol Seo, Gyoeng Lee Choi,
Mi Young Roh, and Myeung Whan Cho
Protected Horticulture Experiment Station, NHRI, RDA, Busan 618-800, Korea

Abstract. This study was conducted to identify optimal concentrations of N (nitrogen) and K (Potassium)
fertilizers on growth, yield and quality of melon (Cucumis melo. L) when they were grown with a fertiga-
tion culture in a greenhouse. Three strength (S) levels of fertilizers, including 1S, 1/2S, and 1/4S were sup-
plied N and K nutrients as using a trickle irrigation system. When the strength level of fertilizers was
increased from 1/4S to 18, the level of EC (electronic conductivity) in soil was increased. Soil-water ten-
sion was ranged between —15 and —20kPa until fruit setting stage, whereas it was ranged between —45 and
—50kPa in the later growth stages. In results, N fertilizer had effects on fruit yield and quality. A higher fruit
yield was observed when plants were supplied with 1S and 1/2S level of N fertilizer. The highest yield of
marketable fruit, about 5,086kg/10a, was also observed when plants were supplied with 1/2S N fertilizer. A
higher net index and sugar content of fruit was observed in the treatments of 1/2S and 1/4S level of N fer-
tilizer compared to 1S level. In contrast, there was no statistic difference in the yield and quality with three
levels of K fertilizer. Results indicate that the 1/2S level for N and 1/4S level for K fertilizer are effective
and optimal for the melon plants grown under the fertigation culture in terms of increasing fruit yield and
quality and reducing the cost of fertilizers.
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Table 1. Formula and applied amount of fertilizer by soil analysis before cultivation of melon.

Constituent Formula for finding amount Amount of applied fertilizer (kg + 10a™")
Nitrogen (N) y = 20.938 - 3.471X (x: EC of soil) 16.4
Potassium (K) y = 42.523 — 74.81X (x: available amount) 17.0
Phosphate (P) y = 36.635 — 0.060X (x: Ex. cations K/vCa + Mg) -49.7
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Table 2. Effect of nitrogen and potassium concentration on the growth of melon grown with fertigation.

Fertilizer Plant height Internode length Leaf area Fresh weight Dry weight
Component Conc. (em) (cm) (cm’/pl) (8) ®
1(Con.) 119 & 50a 546 a 4433 a 573 a
N 172 121 a S5ta 552a 453.6a 583a
1/4 120 a 50a 529b 420.0b 54.1b
1(Con.) 119a 50a 522a 420.0a 57.7a
K 12 1202 5.0a 508 a 370.0a 579a
1/4 121 a 51a 532a 420.0a 514a
NxK NS NS * : * *

“Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 3. Effect of nitrogen and potassium concentration on the fruit weight, fruit height and net index of melon grown with

fertigation.

Fertilizer

Fruit weight Fruit height Fruit diameter Net index”

Component Conc. (8 (mm) {mm) (1-5)
1(Con.) 1,813 2 154a 143a 25b

N 1/2 1,849 a 159a 14.0a 35a

1/4 1,705 b 14506 14.1a 36a

1(Con.) 1,689 a 145a 14.1a 30a

K 172 1,716 a 15.0a 143a 3.1a

1/4 1,750 a 15.1a 143a 29a

N xK NS NS NS *

“Net index: 1, bad; 3, good; 5, excellent

YMean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 4. Effect of nitrogen and potassium concentration on the yield, sugar content and cracking rate of melon grown with

fertigation.

Fertilizer Total yield Marketable yield Percentage of Sugar Rate of fruit
Component  Conc. (kg/10a) (kg/10a) marketable yield (%) content ("Bx) cracking (%)

1(Con) 63372 4,721b 74.5 13.5b 15.5b

N 172 6,487 a 5,086 a 78.4 155a 124a

1/4 5,889b 4,682 b 79.5 15.8a 123a

1(Con.) 6,223 a 4,685 a 78.5 153a 146a

K 1/2 6,135a 4,742 a 773 146a 141a

1/4 5,976 a 4,700 a 75.3 149a 144 a

N x K * * R Aok *

*Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 5. Mineral content of soil before and after growing of melon.

Fertilizer pH EC TN Av.P,0s Ex. cations (cmol - Kg™)
Component ~ Conc. ~ (1:5) (S m™) (mg-Kg') (mg-Kg?) Ca Mg K

1(Con) 6.1a" 1.7a 563 a 827 a 85a 29a 1.7 ab

N 12 6.1a 1.7a 432b 816a 7.6b 25a 14b

1/4 6.1a i.8a 425b 866 a 790 25a 14b

1(Con.) 6.8a 20a 432b 769 a 9.1a 24a 1.8a

K 12 63b 1.5b 453 b 855a 89a 3.1a 1.6b

1/4 62b 1.6b 467 b 855a 7.4b 33a 1.6b

Soil before cultivation 63b 13¢ 453 b 863 a 7.0b 13b 1.0¢

"Mean separation within columns by Duncan’s multiple range test at p < 0.05.

Table 6. Effect of nitrogen and potassium concentration on the mineral content of melon leaves grown with fertigation.

Fertilizer TN P,O, Ca0 MgO K,O
Component Conc. (%) (%) (%) (%) (%)

1(Con.) 1.83a 0.63 a 13.71a 1.99a 1.48b

N 172 1.62b 0.69a 13.59a 2.07a 1.48b

1/4 1.54 b 0.72a 13.54 a 2.08a 145b

1(Con.) 1.59b 0.64a 1395a 2.02a 1.78 a

K 12 1.56b 0.67a 13.50 a 2.02a 1.50b

1/4 1.53 b 0.58a 13.69a 1.92a 146b

"Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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