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Abstract

BACKGROUND: In this study, in order to verify the effects
of supplemented organic amendment fertilizers recom-
mended by the soil testing on cabbages, we used various
amounts of organic amendment fertilizers. The amount of
organic amendment fertilizers was decided by calculating
each ratio of inorganic nitrogen, phosphorus, and potassium
based on the recommended fertilizer composition.

METHODS AND RESULTS: The cabbages subjected to
treatments 1 and 2 showed similar or greater leaf colors
(SPAD values), head heights, head widths, head weight,
soil organic matter content, nitrate-nitrogen level, and con-
ductivity after harvest, when compared with cabbages treat-
ed with chemical fertilizers. The phosphorus and potassium
fixation in the soil were higher in the plot where cabbages
were treated with chemical fertilizers, and the nutrient use
efficiency was greater in the plots with organic amendments
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and mineral addition.

CONCLUSION: The treatments 1 and 2 that were supple-
mented with 180-200% of nitrogen, 100-130% of phos-
phorus, and 185-250% of potassium in comparison to
chemical fertilizers, applied by the inorganic ratios of ni-
trogen, phosphorus, and potassium can be used as organic
amendment fertilizers for cabbages.

Key words: Cabbage, Fertilization, Nutrient use efficiency,
Organic amendment, Soil testing
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Table 1. Chemical properties of upland soil at pre-treatment (initial)

pH EC SOM NOy Av. P,Os K* Ca* Mg* CEC

(1:5) (dS'm™) (gke™") —(mgkgh)— (Ex. Cations cmol™kg™)-----

7.3 0.7 252 855 384.0 0.56 7.1 2.1 9.8
Optimum .0~ . 25~ 50~ 350~ 070~ o oo 15~ 10~
cab%age” 6.5 35 200 450 0.80 i 2.0 15

" National Institute of Agricultural Science and Technology, 2017.

Table 2. Chemical properties of organic amendments

Organic . Total Total
Total nitrogen .
Organic amendments matter phosphorus potassium
(%)
Microorganism compost 47.2 1.7 1.0 0.8
Mixed oil-cake 79.6 44 2.0 1.2
Miracle K 0 0 0.3 11.0
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Table 3. Fertilizer efficiency of organic amendments

Nitrogen efficiency

Phosphoric acid efficiency Potassium efficiency

Organic amendments

(%)
Microorganism compost 30.0 80.0 90.0
Mixed oil-cake 57.5 80.0 90.0
Miracle K 0 80.0 90.0
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Table 4. Growth and soil characteristics of cabbages following treatment for 60 days

Treatments Plant height Leaf color Worm damage  Soil moisture EC
(cm) (SPAD value) (%) (%) (dS'm™

Treat 1" 50.7 a” 66.8 a 77.8 8.3 1.8

Treat 27 50.1 a 60.9 b 55.6 9.3 1.8

Chemical fertilizer 48.1 a 61.6 b 77.8 9.0 1.8

Control 40.8 b 614 b 77.8 9.2 1.8

p value <0.05 <0.05 0.819 0.926 0.802

U Treat 1 (Treatment that converted the recommended mixed compost with inorganic composition of microorganism
compost and included in the recommended fertilizer content)

? Treat 2 (Treatment that replaced the recommended mixed compost with microorganism compost)

» Means followed by the same letter within a column are not significantly different according to Duncan’s multiple range

test at P < 0.05.

Table 5. Head characteristics of harvested cabbages under different fertilization methods

Head height Head width Head weight Coefficient of body
Treatments (H) (W) from H/W
(cm) (kg)
Treat 1" 13.6 a” 189 a 17 a 0.7
Treat 27 124 b 17.5 ab 14 ab 0.7
Chemical fertilizer 124 b 165 b 1.3 b 0.8
Control 10.8 ¢ 144 ¢ 0.8 ¢ 0.8
p value <0.001 <0.001 <0.001 0.202

U Treat 1 (Treatment that converted the recommended mixed compost with inorganic composition of microorganism
compost and included in the recommended fertilizer content)

? Treat 2 (Treatment that replaced the recommended mixed compost with microorganism compost)

» Means followed by the same letter within a column are not significantly different according to Duncan’s multiple range

test at P < 0.05.
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Table 6. Concentration of inorganic nutrients of cabbage leaves under different fertilization methods

Treatments Total Total Total Dry weight
nitrogen phosphorus potassium content
(%)

Treat 1" 2.0 a” 0.9 ab 46 b 57 ¢
Treat 2% 20 a 0.8 be 41 c 6.0 be
Chemical fertilizer 1.8 b 0.7 ¢ 3.8 d 6.3 ab
Control 1.6 ¢ 1.0 a 48 a 6.8 a

p value <0.001 <0.01 <0.001 <0.05

U Treat 1 (Treatment that converted the recommended mixed compost with inorganic composition of microorganism
compost and included in the recommended fertilizer content)

2 Treat 2 (Treatment that replaced the recommended mixed compost with microorganism compost)

¥ Means followed by the same letter within a column are not significantly different according to Duncan’s multiple range

test at P < 0.05.
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Fig. 1. Photographs of cabbages before transplant(A) and cultivations in two lines(B).
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Fig. 2. Photographs of cabbages cultivated under different fertilization methods (A: Treat
1, B: Treat 2, C: Chemical fertilizer, D: Control).
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Fig. 4. Amount of phosphorus input and phosphorus utilization under

different fertilization methods.

"Means followed by the same letter within a column are not significantly
different according to Duncan’s multiple range test at P < 0.05.
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Fig. 5. Amount of potassium input and potassium utilization under different

fertilization methods.

"Means followed by the same letter within a column are not significantly
different according to Duncan’s multiple range test at P < 0.05.
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Table 7. Soil chemical properties under different fertilization methods after the harvest of cabbage
pH EC SOM NO5 Av. P,0Os K" Ca™ Mg** CEC
Treatments (1:5) (dS-m™) (akg™)
’ &x8 —(mg-kg")-- —(Ex. Cations cmol*kg™)--
Treat 1V 6.9 b" 0.36 a 302 b 17.7 a 569.3 ab 031 d 9.1 36 b 69 b
Treat 2? 69 b 0.36 a 329 a 143 b 595.7 a 041 ¢ 9.2 39 a 71b
Chemical 7.0 a 028 b 274 ¢ 113c  5480b 056a 89 35b  80a
fertilizer
Control 7.0 a 0.26 ¢ 295 b 11.0 ¢ 5290 b 048 b 8.8 34 b 7.8 a
p value <0.001 <0.001 <0.001 <0.001 <0.05 <0.001 0.072 <0.05 <0.001

U Treat 1 (Treatment that converted the recommended mixed compost with inorganic composition of microorganism

compost and included in the recommended fertilizer content)
? Treat 2 (Treatment that replaced the recommended mixed compost with microorganism compost)
» Means followed by the same letter within a column are not significantly different according to Duncan’s multiple range

test at P < 0.05.
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