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Abstract

BACKGROUND: Organic fertilizers in watermelon
cultivation are widely used to supply nutrient and organic
matter. This study was conducted to investigate the effects
of application rate of organic fertilizer on the watermelon
growth and soil chemical properties in greenhouse

METHODS AND RESULTS: The organic fertilizers used
in this experiment were mixed expeller cake (MEC) and
mixed organic fertilizer (MOF). The treatments were
conducted with 4 levels (1.0 N, 0.7 N, 0.5 N and 0.3 N) on
the basis of soil testing nitrogen fertilization (STNF) using
MEC or MOF as the basal dressing, and using chemical
fertilizers (CF) as the additional dressing on the rest of
STNEF. These fertilizations were compared to CF 1.0 N (0.3
N as the basal and 0.7 N as the additional dressing) and non
fertilization (NF). The leaf area of watermelon in treatment
0.5 N and 0.3 N using MEC or MOF was similar to CF
treatment. The absorbed nutrient amounts by leaf, weight
and sugar contents of fruit in the 0.5 N and 0.3 N treatments
were higher than other treatments. In 0.5 N and 0.3 N
treatments using MEC or MOF on the basis of STNF, soil
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chemical properties such as electrical conductivity (EC),
available P,Os and exchangeable K concentrations after
experiment showed tendency to decreasing or similar level
before experiment.

CONCLUSION(s): These results suggest that the MEC or
MOF application as the basal dressing at the 30 ~50% level
of STNF and CF application as the additional dressing on
the rest of STNF be best to maintain adequate nutrient of
soil and to increase marketable yield for watermelon.
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Nutrient absorbed amounts
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Table 1. Physicochemical properties of the soil used for the field experiment

pH EC oM Av.P;0s Ex.cation (cmolc/kg) NOz-N Soil
(1:5) (dS/m) (a/ka) (mg/kg) K Ca Mg (mg/kg) texture
6.0 1.55 27 524 1.41 8.3 4.2 142 Sandy clay loam
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Table 2. Nutrient concentration of organic fertilizers used
for the field experiment

Organic T-N P20s K20 OM

fertilizers % C/N
MEC* 3.9 2.0 0.9 753 1.2
MOF 4.1 2.1 1.1 71.2 101

“MEC, mixed expeller cake; MOF, mixed organic fertilizer
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Fig. 1. Decreasing rate of dry weight (A) and
mineralization rate of nitrogen (B) of organic
fertilizers by the days after application during
watermelon cultivation period (MEC, mixed expeller
cake; MOF, mixed organic fertilizer).
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Table 3. Influence on the growth of watermelon by the different levels of applied organic fertilizers

Fruit setting period

Fruit harvesting period

Fertilizers (45 day after planting) (90 day after planting)
(Basal:Additional)* Leaf length  Leaf area  Chirorophyll Leaf length  Leaf area  Chlrorophyll
(cm) (cm®)  (mg/100cm?) (cm) (cm?) (mg/100cm?)
MEC 1.0 N : CF 0.0 N’ 25.8a" 279a 52.5a 29.4ab 353ab 53.1ab
MEC 0.7 N : CF 0.3 N 25.8a 275a 52.4a 27.9b 328b 53.2ab
MEC 0.5 N : CF 0.5 N 26.5a 271a 50.6b 31.4a 371a 54.6ab
MEC 0.3 N : CF 0.7 N 25.1ab 261ab 50.8b 30.5a 375a 56.0a
CF 03N:CFO07N 26.1a 275a 52.2a 29.6a 363ab 56.7a
NF 23.2b 241b 50.5b 27.1b 305¢ 51.8b
MOF 1.0 N : CF 0.0 N 26.1a 281a h2.1a 28.8ab 338b 54.0ab
MOF 0.7 N : CF 0.3 N 25.6a 276a 52.8a 28.9ab 348ab 52.9b
MOF 0.5 N : CF 0.5 N 24.6ab 268ab 51.1ab 30.2a 365a 56.7a
MOF 0.3 N : CF 0.7 N 25.0ab 267ab 50.6ab 30.6a 360a 56.0a
CF 03N:CFO0.7N 24.8ab 277ab 51.7ab 29.1ab 351ab 54.6ab
NF 23.9c 252¢ 50.4b 27.6b 320c 52.9b

*Means application ratio of basal fertilizer and additional fertilizer on the basis of recommended nitrogen amount by

soil testing.

YMEC, mixed expeller cake; MOF, mixed organic fertilizer; CF, Chemical fertilizer; NF, Non fertilization.
*Different letters indicate statistical significance at 5% level.
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Fig. 2. Nutrient absorbed amounts of watermelon
leaves by the different levels of applied organic
fertilizers. O, organic fertilizers (MEC, mixed
expeller cake; MOF, mixed organic fertilizer); C,
Chemical fertilizer; NF, Non fertilization; Number
means application ratio of basal and additional
fertilizer on the basis of recommended nitrogen
amount by soil testing. Vertical bars represent
standard errors.
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Table 4. Comparison of fruit characteristics and yield by the different levels of applied organic fertilizers

Sugar

Fertilizers Fresh weight Fruit length  Fruit width  Fruit skin Yield . .
(Basal:Additional)* (k) (cm) (cm) (mm) C(?Qrtii?t (kg/10a) Vield index

MEC 1.0 N : CF 0.0 N*  9.5p" 29.2b 25.0b 11.7a 10.3b 5,065bc 94
MEC 0.7 N : CF 0.3 N 9.7b 30.9b 25.9a 10.8b 10.9a 5,161bc 96
MEC 0.5 N: CF 0.5N 10.5a 31.3a 26.1a 11.9a 11.1a 5,772a 107
MEC 0.3 N : CF 0.7 N 10.7a 31.4a 26.3a 10.8b 11.6a 5,932a 110
CF 0.3N:CFO0.7N 10.1ab 30.8ab 26.0a 10.9b 10.6b 5,393b 100
NF 9.1c 29.3c 25.0b 11.1b 10.2b 4,718c 87
MOF 1.0 N : CF 0.0 N 9.4ab 29.3ab 25.2a 12.4a 10.5b 4,910bc 93
MOF 0.7 N : CF 0.3 N 9.5ab 29.5ab 24.9a 10.4b 11.0ab 5,024bc 95
MOF 0.5 N : CF 0.5 N 9.9a 29.5a 25.1a 11.2ab 10.9ab 5,452ab 103
MOF 0.3 N : CF 0.7 N 10.1a 29.9a 25.1a 11.7ab 11.6a 5,627a 106
CF 03N:CFO0.7N 95ab 28.5b 24.4b 11.3ab 10.9ab 5,286b 100
NF 8.8b 28.2b 24.2b 11.7ab 10.4b 4,690c 89

*Means application ratio of basal fertilizer and additional fertilizer on the basis of recommended nitrogen amount by
soil testing.

YMEC, mixed expeller cake; MOF, mixed organic fertilizer; CF, Chemical fertilizer; NF, Non fertilization.

*Different letters indicate statistical significance at 5% level.

Table 5. Chemical properties of soil after the experiment by the different levels of applied organic fertilizers

Fertilizers pH EC oM AV.P20s Ex.cation (cmolc/kg) NOs-N

(Basal:Additional)® (1:5) (ds/m)  (g/kg)  (mg/kg) K Ca Mg (mg/kg)
MEC 1.0 N : CF 0.0 N/ 5.8 1.76 32 586 1.54 7.8 3.8 186
MEC 0.7 N : CF 0.3 N 6.0 1.64 31 547 1.42 7.7 3.5 212
MEC 0.5 N : CF 0.5 N 5.9 1.44 31 484 1.40 7.5 3.4 135
MEC 0.3 N : CF 0.7 N 5.9 1.56 29 491 1.36 7.1 3.4 156
CF 0.3 N:CFO0.7N 5.9 1.67 28 512 1.52 6.8 3.2 168
NF 6.0 1.21 21 442 1.09 7.1 3.2 125
MOF 1.0 N : CF 0.0 N 5.8 1.80 34 606 1.47 7.9 3.6 258
MOF 0.7 N : CF 0.3 N 5.9 1.67 33 553 1.42 7.6 3.6 185
MOF 0.5 N : CF 0.5 N 5.9 1.47 33 526 1.34 7.7 3.4 151
MOF 0.3 N : CF 0.7 N 6.1 1.47 31 505 1.32 7.5 3.2 142
CF 0.3 N:CFO0.7N 6.0 1.49 29 522 1.56 7.3 3.2 152
NF 6.1 1.25 24 419 1.00 7.1 3.1 131

*Means application ratio of basal fertilizer and additional fertilizer on the basis of recommended nitrogen amount by
soil testing.
YMEC, mixed expeller cake; MOF, mixed organic fertilizer; CF, Chemical fertilizer; NF, Non fertilization.
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