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ABSTRACT: The contents of total nitrogen, total phosphate, and total potash are important factors to determine
the application rate of the organic fertilizers to arable lands. The concentrations of nutrient, organic matter, salt,
water, heavy metal in mixed oil cakes and mixed organic fertilizers in circulation were investigated with 141 and
179, respectively. The mean levels of total nitrogen, total phosphate, and total potash in organic fertilizers of from
2015 to 2017 were 4.9%, 2.8%, 1.7%, respectively. The average contents of organic matter, salt, and water were
77.0%, 11.5%, and 0.3%, in mixed oil cakes, and 72.3%, 11.7%, 0.5% in mixed organic fertilizer, respectively.
The maximum concentrations of Cr, Cu, Ni, and Zn were found to be in accordance with the official standard
of commercial fertilizer. In order to promote balanced nutrient absorption of crops, it is necessary to increase the
average content of total potash of the organic fertilizers to 3.2%.

Keywords: organic fertilizers, mixed oil cake, mixed organic fertilizer, nutrient content, official standard of commercial
fertilizer.
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Fig. 1. Mean contents of total nitrogen, total phosphate, and total potash of
organic fertilizers circulated from 2015 to 2017 (n=320).

Table 1. Average contents of total nitrogen, total phosphate, total potash, organic matter, water, and salt component of
mixed oil cakes and mixed organic fertilizers circulated from 2015 to 2017

. ” + Organic Water Salt
Type of organic fertilizers T-N T-P20s T-K:0 matter content  content in NaCl
%
Average 49 25 1.7 71.0 11.5 0.3
Mixed oil = qndard deviation 0.7 0.65 0.85 353 275 0.19
cakes —
(141 Min 42 1.8 1.1 64.3 0.4 0.0
Max 5.7 5.9 6.2 82.8 26.7 1.0
Average 4.8 3.1 1.8 72.3 11.7 0.5
Mixed organic g 4.4 deviation 0.85 1.59 0.79 6.44 413 0.32
fertilizers -
(179) Min 2.0 1.0 0.9 42.5 0.6 0.0
Max 8.0 10.9 5.7 823 342 1.5
Official standard of commercial  The total amount of two or more species
fertilizer should 7 % or more

"Min: the lowest among the analyzed products; Max: the highest among the analyzed products
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Fig. 2. Distribution of total nitrogen(a), total phosphate(b), and total potash(c) of organic fertilizers from 2015 to 2017 (n=320).
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Fig. 3. Distribution of total amount of nitrogen, phosphate, and potash in mixed oil cakes(a, n=141) and mixed organic

fertilizers (b, n=179).
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Table 2. Recommendation amounts and relative ratio of phosphate fertilizers in standard fertilizers by crops

Crops Input amount Relative ratio of phosphate fertilizers

N P20s K0 N P20s K0

---------- €7 [0 p—

Rice 9.0 4.5 5.7 2.0 1.0 1.3

Red pepper 19.0 11.2 14.9 1.7 1.0 1.3

Tomato 20.4 10.3 12.2 2.0 1.0 1.1

Cherry tomato 22.6 10.6 11.9 2.1 1.0 1.1

Cucumber 19.7 10.3 12.2 1.9 1.0 1.2

Fruit Strawberry 9.6 4.9 7.4 2.0 1.0 1.5
vegetables Melon 18.7 6.3 109 3.0 1.0 1.7
Mask melon 8.8 3.0 7.4 2.9 1.0 2.5

Water melon 13.8 4.9 8.7 2.8 1.0 1.8

Pumpkin 20.0 8.4 9.9 2.4 1.0 1.2

Eggplant 19.3 8.7 112 22 1.0 13

Carrot 20.0 9.6 12.2 2.1 1.0 1.3

w g}z(t’;’;es Radish 234 5.1 8.1 46 1.0 1.6
Young radish 7.5 3.0 3.0 2.5 1.0 1.0

Lettuce 7.0 3.0 3.6 23 1.0 1.2

Chinese cabbage 17.8 3.0 7.3 5.9 1.0 24

Vegifzéles Spinach 6.5 3.0 47 22 1.0 1.6
Cabbage 18.4 3.0 8.0 6.1 1.0 2.7

Leek 243 3.0 8.3 8.1 1.0 2.8

Average 16.1 6.1 8.8 3.1 1.0 1.6

T Relative ratio of phosphate fertilizers.

Table 3. Content distribution of heavy metal component of organic fertilizers circulated from 2015 to 2017

Type of organic fertilizer (Number of

e Cr Cu Ni Zn
------------------- mg Kg = -----mmmmeeeeee
Average 5.6 23.4 34 87.7
Mixed oil cakes Standard deviation 347 721 1.44 29.3
(141) Min" 13 9.3 1.4 36.6
Max 20.7 53.8 8.8 208.1
Average 7.1 26.7 39 121.3
Mixed organic gy ndard deviation 561 1459 2.0 85.9
fertilizers
(179) Min 1.9 4.1 ND¥. 19.20
Max 48.2 108.6 20.8 532.7
Official standard of commercial fertilizer < 300 < 300 <50 < 900

TMin: the lowest among the analyzed products; Max: the highest among the analyzed products
TN.D. was not detected.
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