Journal of the Korea Organic Resources Recycling Association, 27(4), pp.15-24 (2019)

) Original Paper
ISSN 1225-6498 eISSN 2508-3015  https://doi.org/10.17137/korrae.2019.27.4.15

EzS0} EM E18 oiH| 2{2p| YWESENKES| E9F S[shdn} DAt
U 40l ofxl= F

A, HXIAP, FOI, A0I, HAel

Effect of Fertigation with Indigenous Microorganism and EM on Soil
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ABSTRACT: The study was compared for soil chemical and microbial properties as well as growth of the cherry tomato
(Lycopersicon esculentum var. cerasiforme) plants environmentally friendly gown for 3 years and 5 years, which had been
fertigated with homemade liquid fertilizer (LF) with indigenous microorganism as an additional fertilizer. Treatment included
LF with indigenous microorganism for 3 years (3-year IM-LF) and for 5 years (5-year IM-LF), with an effective microorganism
for 10 years (EM-LF), which had been applied with 1,000 times of dilution in the farmhouse. IM-LF and EM-LF materials
had increased pH pattern for 16 weeks, in particular for increase of 1.2 for EM-LF. IM-LF material contained slightly
higher EC but similar level of 0.2 dS/m to EM-LF. For a pot experiment in the greenhouse, IM-LF treatment increased
root dry weight of the cherry tomato plants. In the farmhouse experiment, IM-LF treatment increased to 7.5 of soil pH
and 8.4 dS/m of EC, indicating high salt accumulation. EM-LF treatment increased to 62 g/kg of soil OM, which would
have affected concentrations of macro essential nutrients, including T-N in the soil. However, the optimum soil chemical
levels for growth of cherry tomato plants were observed on the IM-LF plots. EM-LF treatment increased number of
bacteria and actinobacteria in the soil. EM-LF treatment increased concentrations of macro essential nutrients in the plants,
except for P, with similar nutrient concentrations observed between 3-year IM-LF and 5-year IM-LF-treated plants. Leaf
SPAD and PS 1II levels decreased in the plants treated with 3-year IM-LF. EM-LF treatment increased leaf width and
length, number of leaves, canopy area, plant height, and stem diameter in the mid-term stage of growth, which were
not significantly different between the treatments. EM-LF treated-plants had two times higher leaf dry weight than those

of values observed on the IM-LF plants, which was the opposite result observed on the number of fruit.
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Fig. 1. Weekly pH and EC in liquid fertilizers derived

o]l=1M gka-= wlaY45e E33
=T ] 1] Pl v . from homemade natural sources. 3-year IM and 5-year IM:
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with 10-year effective microorganism.

Table 1. Growth Characteristics of Cherry Tomatoes Fertigated with Liquid Fertilizers Derived from Homemade Natural

Sources in a Greenhouse

Treatment ~ Shoot length (cm) Root length (cm) Shoot (S) DW (g) Root (R) DW (g)  SiR ratio No. fruit
M 140.5+3.3 27.0£1.7 198.0+£66.0 9.4+1.4 20.2+4.5 2.0+1.7
EM 133.5+1.3 24.5+1.3 103.3+6.1 5.6+0.5 19.242.3 0.0+0.0

P value ns ns ns * ns ns

* Significantly different mean values within each column separated by Duncan’s new multiple range test, P < 0.05. ns; not significantly different.
IM: indigenous microorganism; EM: effective microorganism.
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Table 2. Soil Mineral Nutrition as Fertigated with Liquid Fertilizers Derived from Homemade Natural Sources in Cherry

Tomato Fields

pH EC oM T-N P20s ExCation (cmolc/kg)
Treatment . 0
(1) (dS/m) (9/kg) (%) (mg/kg) K Ca Mg Na
3-year IM  7.5+0.1 a 03+0.0 b 1940 b 02400 b 75644 b 04+£0.1 b 13x0a 17402 b 0.0:0.0 b
S-year IM  75+0.1 a 04+00b 2744 b 02400 b 740456 b 0440.1 b 12#0 a 1.5400 b 0.0£0.0 b
EM 6902 b 8.4+08 a 623 a  04+0.0 a 1163+121 a 49+02 a 14+l a 5.5+0.6 a 1.1+0.1 a
Desired level  6.0-7.0 0.5-1.5 20-30 - 400-500 0.7-0.8 5.0-6.0 1.5-2.0 -

3-year IM and 5-year IM: continuous fertigation with 3-year and S-year of indigenous microorganism, respectively; EM: continuous fertigation

with 10-year effective microorganism.
Desired levels were adapted from RDA.”

Table 3. Soil Microbial Activity as Fertigated with Liquid Fertilizers Derived from Homemade Natural Sources in Cherry

Tomato Fields

Treatment Bacteria (10° CFU g™) Fungi (10° CFU g") Actinobacteria (10* CFU g™
3-year IM 30.1+1.8 ab 274+12 b 12.6+£0.5 b
S-year IM 257434 b 42.143.1 a 19.1+4.2 ab

EM 37.5£32 a 17.9+09 ¢ 26.1+0.8 a

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are

significantly different, 5% level.

3-year IM and 5-year IM: continuous fertigation with 3-year and 5-year of indigenous microorganism, respectively; EM: continuous fertigation

with 10-year effective microorganism.
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Table 4. Plant Mineral Nutrient Concentrations as Fertigated with Liquid Fertilizers Derived from Homemade Natural Sources
in Cherry Tomato Fields

Macronutrient concentrations (%)

Treatment
T-N P K Ca Mg Na
3-year IM 1.2+0.1 ¢ 0.79+£0.09 a 31405 b 3.9+04 a 14403 a 0.03+0.02 a
S-year IM 1.6£0.1 b 0.79+£0.03 a 3.6£0.1 b 4.3+0.0 a 1.7£0.0 a 0.02+0.01 a
EM 24400 a 0.35+0.03 b 5.6£0.2 a 3.9+04 a 1.3+0.2 a 0.02+0.01 a
Desired level 3.5-43 0.35-0.61 3.7-5.1 2.6-4.6 0.6-0.9 -

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are
significantly different, 5% level.

3-year IM and 5-year IM: continuous fertigation with 3-year and 5-year of indigenous microorganism, respectively; EM: continuous fertigation
with 10-year effective microorganism.

Desired levels were adapted from RDA.”
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Fig. 3. Leaf dry weight and fruit yield as fertigated with
liquid fertilizers derived from homemade natural sources in
cherry tomato fields. Different letters on top of the columns
indicate significant difference as determined by duncan’s
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with 10-year effective microorganism.

continuous fertigation with 3-year and 5-year of indigenous

microorganism, respectively; EM: continuous fertigation

Table 5. Plant Growth Characteristics at Mid-term and Late-term Stage of Growth as Fertigated with Liquid Fertilizers
Derived from Homemade Natural Sources in Cherry Tomato Fields

Treatment Leaf width Leaf length Leaf Canopy width Plant height Stem diameter
(cm) (cm) (no.) (cm) (cm) (mm)
Mid-term
3-year IM 3.140.2 b 53+0.2 b 92.749.0 b 40.5£1.5 b 93.3£13.6 b 8.0+0.4 b
S5-year IM 2.9+0.2 b 5.040.2 b 85.3+15.8 b 36.3+09 b 83.3+75 b 7.1403 b
EM 6.0£0.2 a 10.5£0.4 a 362.0+28.7 a 46.3+1.8 a 148.749.4 a 10.3£0.5 a
Late-term
3-year IM 3.3+0.0 b 6.1£0.2 b 450.0+£31.2 a 49.2+0.8 a 195.0£8.7 a 10.7£0.6 a
S-year IM 3.4+0.1 b 57403 b 402.0+15.8 a 450458 b 188.3£6.0 a 9.9£1.1 a
EM 5.0+£0.2 a 9.3£09 a 492.0+£76.8 a 53.0£19 a 189.7£1.5 a 11.7£14 a

Means comparisons among treatments within a column by Duncan’s new multiple range test; means followed by different letters are
significantly different, 5% level.
3-year IM and 5-year IM: continuous fertigation with 3-year and 5-year of indigenous microorganism, respectively; EM: continuous fertigation

with 10-year effective microorganism.

J. of KORRA, 27(4),

2019



EA0YS2 EM & UH| H27t YSEDES EY siotdit Old=4 L 430 DXl & 23

o] 2318 adt A%z AGHEoE Y M o
HIE A2d 758 e 79 1807 A= UERtA
71& Band §7] BEEE $£839 507 B
o Ex =8 Aake 1o

4,

X

=

1A

W 187 kA f7lE 3EdeE IM A
P E4A o] &L YA A Bkl &
T 3 A8 ES W Bt mA
B4 2 AE9 vk} B Ao g AFH

ATE |3 dgolnh B o) ¥ E My

olN

<= S7MNZTE Al Aol
A 109 o) 71 A8 3 EM 4H] AT
AN BEY 7l &Y 5 EBEYEEA vAdEdl
M= 2hzo) FFBEel A SUHIAIRE B
Gl 7 APYer AL FF L 5o+
Aol AZIHAH. M HBje] A-g HlaldA 3
T IME A-8shd B0l A F o2 i o
537 A8 skl wet visdt o] B
S AEge] UL 2ol g A4
o] Tgo] o] FAHAM Aide] e Ze
AbEET AN T AT, 39 SR

(57} EFEA, o) Wy, Az, Hel o

AL AL

2 A7 w21 3EATA A Az
71 G2 Hr7F 9 2871 A A (PI01338806)
o] Aoz Y AL trHEH Sty AUl
= ZAEE.

References

1. RDA, “Tomato, 2™ publication”, RDA, (2018).
2. Rosen, C. J. and Allan, D. L., “Exploring the benefits
of organic nutrient sources for crop production and
quality”, HortTechnol., 17, pp. 422~430. (20006).

3. Parr, J. F., Papendick, R. I. and Colacicco, D.,
“Recycling of organic wastes for a sustainable
agriculture”, Biol. Agric. Hortic., 3, pp. 115~130.
(1986).

4. Hartz, T. K., Smith, R. and Gaskell, M., “Nitrogen
availability from liquid organic fertilizers”,
HortTechnol., 20, pp. 169~172. (2010).

5. Liedl, B. E., Bombardiere, J. and Chaffield, J. M.,
“Fertilizer potential of liquid and solid effluent from
thermophilic anaerobic digestion of poultry waste”,
Water Sci. Technol., 53, pp. 69~79. (2006).

6. Zhai, Z., Ehret, D. L., Forge, T., Helmer, T., Lin,
W. and Gv, C., “Organic fertilizers for greenhouse
tomatoes : Productivity and substrate microbiology”,
HortScience, 44, pp. 800~809. (2009).

7. Choi, H. S., Jung, J. S. and Jung, S. K., “Organic
cucumber productivity affected by long-term
application with homemade liquid fertilizers”,
Korean J. Org. Agric., 27, pp. 87~100. (2019).

8. RDA, “Analysis methods of soil and plant”, National
Institute of Agriculture Science, RDA, (2010).

9. RDA, “Criteria of fertilizer application in crops”,
National Institute of Agriculture Science, RDA,
(2011).

10. Albiach, R., “Microbial biomass content and
enzymatic activities after the application of organic
amendments to a horticultural crops”, Bioresource
Technol., 75, pp. 43~48. (2000).

11. Jeong, S. J., Oh, J. S., Seok, W. Y., Kim, J. H.,
Kim, D. H. and Chung, W. B., “Effect of chitosan,
wood vinegar and EM on microorganisms in soil
and early growth of tomato”, Korean J. Org. Agric.,
14, pp. 433~443. (2006).

12. Jeong, S. J., Cho, M. Y., Seok, W. Y., Lee, S.

F71EA4-9s), 27(4), 2019



24

13.

14.

15.

L., Lee, H. J. and Oh, J. S., “Effects of organic
materials, chitosan, wood vinegar, and EM active
solution on soil microbial and growth in Chinese
cabbage”, J. Life Sci., 21, pp. 584~588. (2011).
Havlin, J. L., Beaton, J. D., Tisdale, S. L. and
Nelson, W. L., “Soil fertility and fertilizers”, Person
Education Ltd., USA, pp. 1~515. (2004).
Ulissi, V., Antonucci, F., Benincasa, P., Farneselli,
M., Tosti, G., Guiducci, M., Tei, F., Costa, C.,
Pallottino, F., Pari, L. and Menesatti, P., “Nitrogen
concentration estimation in tomato leaves by VIS-
NIR non-destructive spectroscopy”, Sensors, 11, pp.
6411~6424. (2011).

Aliyu, L., “Effects of organic and mineral fertilizers

J. of KORRA, 27(4), 2019

16.

17.

on growth, yield and composition of pepper (Capsicum
amuwm L.)”, Biol. Agric. Hortic., 18, pp. 29~36. (2000).
Amnifard, M., Aroiee, H., Nemati, H. and Azizi,
M., “Effect of nitrogen fertilizer on vegetative and
reproductive growth of pepper plants under field
conditions”, J. Plant Nutr., 35, pp. 235~242. (2012).
Park, J. S., Lee, M. J,, Lee, S. Y., Kim, J. S.,
Lee, T. K., Ro, H. M., Kim, S. J., Jeon, S. W.,
Seo, S. G., Kim, K. Y., Lee, G. H. and Jeong,
B. G., “Effect of mixed liquid fertilization on growth
responses of cherry tomatoes and soil chemical
properties”, Kor. J. Hort. Sci. Technol., 33, pp.
268~275. (2015).





