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Applications of Agro-Based Materials for Water Dropwort (Oenanthe
stolonifera DC) Organic Farming

Ahn, Byung-Koo - Moon, Young-Hun - Kwon, Young-Rip - Lee, Jin-Ho

Organic farming is a type of agricultural practices based on naturally occurring
processes excluding or strictly limiting the use of synthetic fertilizers, pesticides,
and other chemicals. This study was conducted to investigate the influences of
agro-based materials, effective microorganisms (EM), liquid silicate (LS), and
organic liquid fertilizer (OLF) for water dropwort (Oenanthe stolonifera DC.)
cultivation. Soil pH, soil organic matter, and plant available phosphorous decreased
with LS application. Exchangeable Ca and Mg decreased with EM application, and
electrical conductivity and exchangeable Ca and K decreased with OLF application.
Most of essential nutrient contents in water dropwort were reduced with the
treatments of LS, EM, and OLF as compared with those in control plot, except
nitrogen and phosphorus. However, diseases and insect pests were almost not
observed in the water dropwort in the agro-based material application plots, except
cluster caterpillar (Spodoptera litura). Productivity of water dropwort tended to be
reduced: its higher productivity in the OLF and EM+LS plots and lower in the LS
and control plots.

Key words : water dropwort, effective microorganisms, liquid silicate, organic
liquid fertilizer
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ek Aol A3 £ EYEALS pH 6.7, EC 0.81dS/m, #7183 55.1g/kg, +E<)

A 621mglkg, X184 Ca, Mg, K7} Z+2} 8.0, 1.5, 0.42cmol/kg, -7+ & F4HgHEko] 156mg/kg ©]

Atk Aol AREgE Al 9] 318HA 5402 Table 104 B uie} 2t

Table 1. Selected chemical properties of the agro-based materials, effective microorganisms,
liguid silicate, and organic liquid fertilizer

. T-N P20s K:0 MgO Ca0
Material’ pH
(%)
EM 7.6 0.02 0.07 0.22 0.09 0.06
LS 11.6 1.20 0.00 12.0 0.04 0.03
OLF 5.8 7.08 1.35 3.04 131 1.02

+EM; effective microorganisms, LS; liquid silicate, OLF; organic liquid fertilizer
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Table 2. Selected chemical properties of soils in the experimental plots before and after water
dropwort cultivation

— (?_51) (dg:m) (glll/lg) ( r:;fl)(z) Ex. cation (cmolc/kg) ( n??kz
- Ca Mg K g/kg)
Control 6.4 0.75 46.6 583 6.9 13 0.43 102
EM 5.8 0.56 44.3 570 6.1 0.9 0.40 89
2005 LS 6.1 0.59 40.6 576 6.9 11 0.32 93
OLF 6.0 0.60 42.8 542 6.4 11 0.34 91
EM+LS 5.9 0.58 42.4 581 6.4 1.0 0.37 97
Control 6.4 0.67 47.0 543 6.5 12 0.41 93
EM 6.2 0.66 45.2 521 6.1 0.9 0.40 84
2006 LS 6.1 0.69 435 507 6.2 11 0.39 91
OLF 6.2 0.61 44.3 514 6.1 11 0.36 93
EM+LS 6.3 0.63 453 521 6.4 1.0 0.37 92
Control 6.1 0.57 47.0 361 6.3 17 0.51 164
EM 6.1 0.40 45.2 438 6.7 2.0 0.64 177
2007 LS 6.0 0.70 46.5 459 74 2.2 0.69 186
OLF 5.9 0.54 48.4 372 6.4 18 0.52 157
EM+LS 6.1 0.61 457 451 7.7 21 0.75 186

"EM; effective microorganisms, LS; liquid silicate, OLF; organic liquid fertilizer
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Table 3. Contents(average for 2005 to 2007) of plant nutrients in the water dropwort tissues as
affected by the applications of agro-based materials

C N P K Ca Mg S Fe Zn Mn Cu B
Treatment’

dw, % dw, mg/kg

Control 337 | 382 | 141 | 355 | 064 | 032 | 0.49 | 1340 | 440 | 163 | 83 | 159

EM 39.1 | 420 | 148 | 393 | 054 | 0.28 | 0.58 | 1338 | 449 | 138 | 6.0 | 163
LS 383 | 429 | 157 | 437 | 069 | 033 | 058 | 1343 | 46.2 | 153 | 7.7 | 157
OLF 39.1 | 445 | 156 | 412 | 058 | 0.29 | 0.62 | 1256 | 386 | 149 | 65 | 163

EM+LS 385 | 399 | 141 | 405 | 0.60 | 0.30 | 0.60 | 1248 | 44.7 | 157 | 6.1 | 157

"EM; effective microorganisms, LS; liquid silicate, OLF; organic liquid fertilizer
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Table 4. Changes in chlorophyll contents of water dropwort in different growth stages due to
applying the agro-based materials

Chlorophyll contents
Treatment'
Sep. 15 Sep. 25 Oct. 5. Oct. 15. Oct. 25. Nov. 4.

Control 29.1 30.5 31.6 343 36.4 35.3
EM 29.0 30.4 311 34.2 36.2 35.5
LS 28.9 30.2 31.2 32.7 35.9 34.8
OLF 29.1 30.5 314 34.6 36.8 36.1
EM+LS 294 30.7 31.6 34.8 37.4 36.3

TEM; effective microorganisms, LS; liquid silicate, OLF; organic liquid fertilizer

Fig. 1. Growth status of water dropwort as affected by the
applications of agro-based materials.
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Table 5. Levels of disease and insect pest occurrences in water dropwort during the its
growing season (Date of survey: Oct. 20 and Nov. 3 in each study year)

Effective Liquid | Organic liquid| . Efrective
Type Control . . - o microorganisms+
microorganisms silicate fertilizer A
Liquid silicate
Spodoptera litura 1 1 2 1 1
Phytophthora blight 1 1 1 1 1
Spotting disease 1 0 0 0 0

" Occurrence level: none (0) to extremely high (9)

Fig. 2. Phytophthora blight infected in water dropwort.

njuhe] Au)7|7E S DA E WElE S B 9 B AP YElgEd
2 FEEE B9 93 uio 23 Ao 7 Hlt<Table 5, Fig. 2>, YA EHE Al7]=
g E A5 7]7] 93 = A7, AR EAAS HIRSte] TRl
THEE A7 AR AR B F Uk S AA T BE Ae]TFellA, T



9 QEEE

of
fo
=
BN
-Ll
=2
>
=)
f”i'i
ox
QL
R
R
=
>
o
bl
o}
N
E
fo
olN
ox
B
e
0%
o2l
k1

fo o
Loy L
oo

>

St e AETe
HojA wlue] e ofel &

T 7 57k A% v el B8 A7k BA g, 59

= &

He
[e)
Z5ha WA w3 Sso] QA g}
!

K
X
X0
32
K
. N
229
off
~
o
>
b
Hom o8
®

—111 rJQL' rul

oft ok
o
f
N
N

o
N
b

3 =
shed ojele Aol Bk, F71AMel A
vluele 59 JRETHE TR nagRol
o] FseTi<Table 6>, 2T AAFE F
ARG ADTFE Fare] Aao] B BT
Sol 7bg ke A% HelFinh

i)
fo
N
)
¥,
o

rlo
.
%0
fr
N
E
T
3;

o OFO
o
o
o
o

A 2 o

d

Grgo2 v ’@Irol e

o= gk
ETS‘T

Table 6. Productivity and physical properties of water dropwort with applying the agro- based

materials
. Weigth of shoot
Treatment’ H(e! mg)h t T:rtllgotlf? NIoelaf0 f (g/plant) c\é\i\iteer:t (Qg /ellg; Index
(cm) (ealplant) | - ooh Dry (%)

Control 62.1 24.1 15.2 245 1.89 92.3 4,220 ab| 100.0
EM 60.0 24.2 13.7 23.3 1.64 93.0 4,060 b 96.2

LS 60.2 241 14.0 18.2 1.29 929 3,698 ¢ 87.6
OLF 66.0 24.3 15.7 284 2.19 92.3 4,387 a 104.0
EM+LS 62.2 245 14.7 25.7 224 91.3 4,292 ab| 101.7

TEM; effective microorganisms, LS; liquid silicate, OLF; organic liquid fertilizer
¥ Numbers followed by the same letter within a column are not significantly different (Duncan test, p <
0.05).
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