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Effect of Fish Meal Liquid Fertilizer Application on Soil Characteristics
and Growth of Cucumber(Cucumis sativus L.) for Organic Culture

Nan-Hee An', Jung-Rai Cho, Ja-Sun Gu,, Young-ki Kim, Eun-Jung Han

National Institute of Agricultural Science, Rural Development Administration
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ABSTRACT: This study was carried out to evaluate the application effects of fish meal liquid fertilizer on soil
characteristics and growth of cucumber for organic cultivation. Cucumber in greenhouse was transplanted on March
31" in 2016, and the experimental treatments involve six treatments: No fertilizer, 0, 25, 50, and 100 mg/L N
application by fish meal liquid fertilizer and chemical fertilizer. In the results of soil chemical property, application
of 100 mg/L of fish meal liquid fertilizer showed a significant differences in pH, K, and Mg contents. The soil
microbial community varied in relation to the fish meal liquid fertilizer treatments. Microbial biomass was lower
in the chemical fertilizer than in the liquid fertilizer treatment. Result of principal component analysis obtained
from Ecoplate showed that fish meal liquid fertilizer treatments, no liquid fertilizer, chemical fertilizer, and no fertilizer
were divided into distinct groups, with the no fertilizer treatment located furthest from the other treatments. There
were no significant differences in plant height of cucumber between the fish meal liquid fertilizer treatments and
chemical fertilizer treatments. Also, the cucumber yield did not vary significantly between the concentrations of
liquid fertilizers, and there were also no significant differences in the yield among the fish meal liquid and chemical
fertilizer treatments. In conclusion, it is suggested that the application of fish meal liquid fertilizer can be used

as a additional fertilizer for cucumber production with organic culture in greenhouse.

Keywords: Organic agriculture, Fish meal liquid fertilizer, Cucumber, N management
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Table 1. Chemical properties of soil used in this study

oH EC oM Av. P.Os Ex. cations
(1:5) K Ca Mg
(1:5) dS/m g/kg mgkeg 0000 e cmoly/kg ----------
6.9+0.2 0.9+0.2 20.0+1 291.3+54.1 1.0+0.1 9.5+0.1 2.50.1
Table 2. Experimental design and rate of N application for each treatment in Spring 2016
N application rates
Tr(en?;TL(;nt Basal fertilization Top dressing Total
compost urea Liquid fertilizer
N kg 10a”

N 100 11 0 20.6 30.7

N 50 11 0 103 213

N 25 11 0 52 16.2

NO 11 0 0 11

NPK 0 20 0 20

NF 0 0 0 0

NPK: chemical fertilizer, NF: No N fertilizer, N100, N50, N25, NO applied with 100, 50, 25, 0 mg/L of fish meal fertilizer, respectively.

B A40] kS 11 kg/l0a o] AuERE FFH
AT "S- X2+ N100, N50, N25oi| ZHz}
20.6, 10.3, 5.2 kg/10a°]| T}, &S| SAH]= 7]H] 24
N-P-K, 20-10-12 kg/10aS 7|Eo2 7} 24 &3}
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220 Al B Al w28 A 7 EF 5 gl IEH(333 mM Acetic acid + 1.5 N
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AEFE SAHSHATE A=A AS2Abe] 4 2 Japan)E ©]-& I 720 nmollA] WA SA ST
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Table 3. Chemical properties of soil at the end of the experiment
Ex. cations
Treatments pH EC(1:5) oM Av. Ps0s
K Ca Mg
(1:5) dS/m g/kg mgkg 000 - cmoly/kg ----------

NI100 6.1b" 0.7a 20.9ab 247.1a 0.5¢ 8.7b 1.7b
N50 7.1a 0.6b 21.2ab 251.3a 0.6bc 10.4a 2.2a
N25 6.8a 0.5b 22.4a 237.2a 0.6bc 8.9ab 2.2a
NO 7.2a 0.5b 21.5ab 213.9a 0.6bc 10.6a 2.1a
NPK 7.2a 0.5b 20.4ab 263.8a 0.9a 9.7ab 2.3a
NF 6.9a 0.5b 18.79b 169.8a 0.7b 8.6b 2.0a

NPK: chemical fertilizer, NF: No N fertilizer, N100, N50, N25, NO applied with 100, 50, 25, 0 mg/L of fish meal fertilizer, respectively.

"Numbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).

Fe st {7189 Fristel 1AstE 3l
25 Askol 2 FEFS wA ), Estel vizh
SHA HES o2 EFHISEE YEE N B2 &
38 5 k0 o) Rein) ] & Bk nyE
A ehasFo] Mah= Fig 13} 2t). 3lshH| 8 A2+
= 8] ATl Hlste] wgkom 4H] 100 mg/L
TollA 224 gkgo 2 THE X E|F<9} vluste] FA
Ao Folgt At Ueigith Hulxeld] e E
& HAETY v e dFoE ERR A6 A
g F=7t S7FE5E EF9| pH, EC, HABEA &
2% 27kt om” 21d7F B AuE 2]

20

200 4

i)

o
=

=
=

Biomass C{g

&0 4

T T
H100 NED N25 ND MPK Mo fetilizer

Treatment

Fig. 1. Changes in Microbial biomass carbon content in
the soil after harvesting cucumber. NPK: chemical fertilizer,
N100, N50, N25, NO applied with 100, 50, 25, 0 mg/L
of fish meal fertilizer, respectively.
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Fig. 2. Principal component analysis of substrate utilization
pattern NPK; chemical fertilzer, N100, N50, N25, NO applied
with 100, 50, 25, 0 mg/L of fish meal fertilizer, respectively.
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Fig. 3. Temporal changes in shoot dry weight of cucumber
recorded after different fertilization regimes in spring season.
NPK: Chemical fertilizer, NF: No fertilizer, N100, N50, N25,
NO applied with 100, 50, 25, 0 mg/L of fish meal fertilizer,
respectively. Each data indicates an average of three

replicates.
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Table 4. Changes in Plant height, fresh and dry weight of leaf, stem, and fruit of cucumber recorded after different fertilization

regimes in spring season

Plant Leaf Stem Fruit
Treatments height ;;?::t wgirgyht ;;?::t wzigm vI;:;:t wzirgyht
cm g/plant
N100 567.9at 174.7a 20.8a 188.2a 15.6a 302.3ab 10.9a
N50 539.4a 163.5b 18.5b 174.5b 13.6b 295.8b 10.6a
N25 533.6a 161.9b 18.8b 166.6b 13.3b 315.7ab 11.3a
NO 551.3a 159.4b 18.2b 166.4b 13.5b 332.8a 11.8a
NPK 550.0a 158.9b 18.8b 167.1b 12.9b 293.6b 10.9a
NF 544.4a 156.0b 17.7b 165.1b 13.1b 211.9¢ 10.3a

NPK: chemical fertilzer, NF: No N fertilizer, N100, 50, 25, 0: 100, 50, 25, 0 mg/L of fish meal liquid fertilizer based on nitrogen

concentrations, respectively.

TNumbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).

Table 5. Changes in yield and number of cucumber

harvested after different fertilization regimes in spring season

Yield
Treatments

No. of fruit/10a kg/10a

N100 27,011a" 3,799
N50 24,201a 3,549a
N25 25,286a 3,777a
NO 21,423a 2,758a
NPK 26,715a 3,695a
NF 17,993b 2,467b

NPK: chemical fertilzer, NF: No N fertilizer, N100, N50, N25,
NO applied with 100, 50, 25, 0 mg/L of fish meal fertilizer,
respectively.

"Numbers with the same letter within a column are not
significantly differed(Duncan’s test, p < 0.05).

Z}7} 3,695 kg/10a, 26,715 7W/10a]™ n]xjg] o] &
Z3b 7= 3,549~3,549 kg/10a, 24,201~27,011 7}
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