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Assessment of Soil Properties and Growth of Organically Cultivated
Cucumber (Cucumis sativus L.) with Applications of Livestock Manure
Compost and Fish Meal Liquid Fertilizer
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ABSTRACT: This study was carried out to investigate the effects of livestock manure compost and fish-meal liquid
fertilizer on the growth of cucumber and the soil properties for the stable production of organic cucumber. Cucumber
was transplanted in greenhouse on the 6" of April in 2017, and this experiment contained five treatments: livestock
manure compost 100% (LC 100%), livestock manure compost 50% + fish-meal liquid fertilizer 50% (LC50 + LF50),
livestock manure compost 50% (LC50), chemical fertilizer (NPK), and no fertilizer (NF). As a result, it was shown
that soil chemical properties of LC50 + LF50 plot is not different from that of LC100 plot except for the EC content,
but soil chemical properties of LC50 + LF50 plot is statistically significantly different from that of NPK plot except
for pH. As a result of evaluating the functional diversity of soil microbial communities using Biolog system, the
substrate richness (S) and the diversity index (H) were the highest in LC50 + LF50 plot. As a result of comparing
the cucumber growth and yield, it was found that there was no statistically significant difference between the plant
height and the fresh weight of LC100, LC50 + LF50, and NPK plot, but the plant height and the fresh weight
of LC100, LC50 + LF50, and NPK plot were different from that of LC50 and NF plot. The yield of cucumber
was the highest in NPK plot 1(7,397 kg/10a), but there was no statistically significant difference in the yield of
cucumber between NPK plot and LC100, LC50 + LF50 plot. The above-described results suggested that the livestock

manure compost and fish meal liquid fertilizer can be used for organic cucumber production under greenhouse condition.
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Table 1. Chemical properties of soil used in this study
Ex. cations
pH EC(1:5) OM Av. P05
K Ca Mg
(1:5) dS/m g/kg mgkeg 0000 e cmolykg -----mmmmmmmm
7.4 0.5 16.7 153.4 0.64 8.85 1.93
Table 2. Experimental design and N application rate o mit} st FHAAFS ALkt
N application rate
— . 23 EY U A8 24
Treatment  Basal fertilization Top dressing  Total T = =
compost urea Liquid fertilizer Ed 9 AEA B4 EF 9 AEA B4
N kg 10a” Zato] BAEATH). EdAEE AF AT} Fo A
Azt S8, 2 mmAIE FHF ARl thst
LC100 20 0 20 = - ]
S04l 1o . 0 of B 3ty 4ol ARgst B9 pH B EC
LC50 + LF5 1
= B B2] H]E-E 1152 31 3083 " 3 pH
LC50 10 10 o*"]‘ /] | ]'O:] AT o T P
NPK 0 20 20 meter(Orion model Star A211, USA), Conductance meter
NE 0 0 0 (Hanna model HI 9932, Korea) = H-43}t}. B F7]

NPK: chemical fertilizer, NF: No fertilizer
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AWCD=X(C - R)n 0

C: Z_']' wellﬁ’/] ODsgonm%)]\—
R : Control well®] ODsopnm@k
n: 7149 4 (31)

H=- Z P;(ln Pi) (2)

P, : A ODsooumixell Tt 242E2] 717 ODsoonm Bk

2.5. SAAz2]
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T AF, A E Ale B pH Hsle} &
Ao ol f7|E B sz Ao wE
718 A AR EE 714 dEErlse] Fat
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Table 3. Chemical properties of soil at the end of the experiment

Ex. cations
Treatment pH EC(1:5) oM Av. P20s
K Ca Mg
(1:5) dS/m g/kg mgkg 00000 - cmoly/kg --------
LC100 73bt 0.74a 24.1a 281a 0.79ab 8.08a 2.12a
LC50 +LF50 7.2b 0.59b 22.6a 272a 0.92a 7.18a 2.14a
LC50 7.6a 0.46bc 23.5a 246b 0.75ab 7.77a 2.02a
NPK 7.3b 0.39c 20.4b 224b 0.75ab 7.44a 1.76b
NF 7.6a 0.40c 20.2b 191c 0.56b 7.96a 1.93ab

TNumbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).
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o Hul2 Agdoan B 4718, fEl4bo]
Z7leith= Avkel 2o,

32 A2 EY O|ME 23 EM
Aol BB FEE ZARE AIRE Table

49} 2t} 3714 AlEE 1.5~1.9% 10 CFUg 0.&
LC50 + LF50A & oA B=7F A UeRSEA T 22
7 BAXHCE 94 Aole gtk WAHFS 64
~7.5%10° CFU/lg ©& LC50+LFS0X 2ol Al LA
YEREAITE A 2j1ke] BAIZH O E fo)F Aol= ¢l
AT APFFLE 1.2~26x10° CFU/g 2.2 338
ATl vls) B8l A2l =4 JebgARE 5
AA] el 2= $1ATE Weon et al. (1999) 52| =
o)) ot Eu|e] Mg g2 ZHs
T FE)ol| i AP SR d57)
7RG, ol2d de HHl F RN
Ao Faflol] APdto] FH HTg st o]R3lg
F71ES F2 Alero] Tttt & uf X2l FH
ol BUH LC100 Aol AVt B=rt =8k
3L, LC50 + LF50A gloll A= An] FFo= Al o
Zo| Y-S F 7o AT} Microbial biomass
= EYo EAsks nAEY FHS orisiy E
Frstoll R7elA WHSEEE EH|SEE UE
Y= gz 389 5 A5 Microbial biomass
C e 72.7~201.1 pg/g HHE FHIY 38HH| &
gloll wa) 7158 Fuly gn|ek e f7)E Al
S0 =T Lee9t Ha (2011)E REYNAM &
F71EY mAEAFTY] oAl FHABAE

Bustgom'” B AFAE Hu], Hu] 2o} 2
2 f71E 3R EY f7lE I nAEAF
o] A Yehd Zo = AdHEn frles AEE
o whet mAEA o] ST A B Tt
44 e Pk dao] Fr)3ter BATE AP

Biolog Microplatet= W-2131 IFASHA vl %Fo] 71
g Alie] 7158 dde AR EY vAdE
BAyow gemy Yo AR g2 3179 @
29 7131 Ecoplate= E PA= 39 A2l o
WA zfo] F ESF vAE 7o v@AVE o84
(carbon substrates utilization pattern) X}0]& Ho| &
o, Aol me EYnyE 7o 71ed oY
Zdol| W)= A= Table 59 2ok Ao @& &
& HAdE TR 71E ol 8EE 7 welld] Ht T
A HZ(AWCD)Z Blwgk Z3}, LC100, LCS0+
LF50 277k LCS0, Bstul &, Fulte] wis) 7]
Aol &7t EUAIRE BAAR] Frofxk= §lith =

Table 5. Effect of organic matter on catabolic diversity of
the soil bacterial community as evaluated by measuring
average well color development (AWCD), substrate richness
(S), and shannon's diversity index (H) in the Biolog EcoPlate
incubated for 96h

Treatment AWCD S H
LC100 1.57at 28.75ab 3.32ab
LC50 + LF50 1.56a 29.00a 3.33a
LC50 1.46a 28.50ab 3.31ab
NPK 1.49a 27.00c 3.27¢c
NF 1.45a 27.75bc 3.29bc

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

Table 4. Soil microbial distribution of the soil after finishing this field trial

Treatment Aerobic b;acteria Actinomyﬁcetes Fungi Microbial biomass C
(x10') (x10°) (x10°)

(CFUlD (ng/g)
LC100 1.7at 7.5a 2.6a 201.1a
LC50 +LF50 1.9a 6.4a 1.4a 175.9a
LC50 1.5a 7.5a 1.3a 181.8a
NPK 1.5a 7.1a 1.2a 101.5b
NF 1.6a 7.0a 1.4a 72.7b

TNumbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).
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Fig. 1. Principal component analysis of substrate utilization pattern by biolog

Ecoplate.
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Table 6. Effect of different fertilization treatments on growth parameters, plant height, stem diameter, leaf mumber and

fresh fruit weight of cucumber in the spring season

Plant height Stem diameter Leaf number Fresh weight
Treatment
(cm) (cm) (ea) 9)
LC100 5473at 14.1a 59a 806.2a
LC50 + LF50 520.3a 13.0ab 57ab 782.0a
LC50 469.8b 11.7b 52b 520.4b
NPK 541.2a 13.8a 55ab 760.3a
NF 440.3b 13.0ab 51b 693.4ab

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

Table 7. Effect of different fertilization treatments on yield
parameters, number of fruits and yield of cucumber in the

spring season

Treatment No. of fruit Yield
(ea./10a) (kg/10a)
LC100 45,214ab 6,676a
LC50 + LF50 44,143ab 6,804a
LC50 35,357bc 5,525ab
NPK 50,464a 7.397a
NF 30,321¢ 4,480b

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

LF50, 3}8HHl & A 2] 760.3 ~806.2 g= &1t
o TAIAR o zbol= filomn FH|Fe} LC50
A} ztol& YERSiTE

Zk Aol w2 Qo] F#E Table 77 2tk F
e sEmE A2rt 7,397 kg 2 TP WA
9+ LC100, LC50 +LF50 A2lek= BAIAQL 23k
7F Atk HuIA el o7t g A9E Bl
3 A3} LC50 + LF50 287} LC50x 8] B} 3o
EJA T FAAR] fFolxks Stk wEbA] 20]¢]
S FFe BT 1N E o 7SR HHlt

ofeln] Ao oIF A&l PRFFOR A

[ U =]

Table 8. Content of macroelements in leaf, stem and fruit of cucumber plant in the spring season

N P K Ca Mg
Plant part Treatment
%
LC100 347at 1.29a 4.04ab 1.48¢c 0.8%9b
LC50 +LF50 3.35a 1.17a 3.53b 1.65¢ 1.08ab
Leaf LC50 3.28a 1.19a 4.45a 1.89bc 0.84b
NPK 3.12a 1.16a 3.80b 2.85a 0.98ab
NF 3.06a 0.91b 3.96ab 2.50ab 1.15a
LC100 1.06a 1.79a 8.06a 0.90a 0.42a
LC50 + LF50 1.02a 1.75a 7.20ab 1.10a 0.47a
Stem LC50 0.93a 1.82a 6.70ab 1.09a 0.42a
NPK 1.03a 1.75a 6.25b 1.09a 0.38a
NF 0.86a 1.37a 6.53ab 0.82a 0.43a
LC100 3.37a 1.84a 3.42b 0.46b 0.35b
LC50+LF50 3.18a 2.19a 7.60a 0.76ab 0.54ab
Fruit LC50 2.96ab 2.31a 6.41a 0.94a 0.58ab
NPK 3.13ab 1.78a 5.30ab 0.82ab 0.49ab
NF 2.72b 2.36a 7.17a 0.87a 0.63a
TNumbers with the same letter within a column are not significantly differed (Duncan’s test, p < 0.05).
fF71=A-48), 26(3), 2018
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