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Effect of the Organic Fertilizer Mixed with Various Recycled Coir
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Abstract

The present study was conducted to find a way to recycle the coir substrate by investigating changes in its physical and
chemical properties based on the number of use year. Specific gravity of unused coir substrate was 0.212 g/em® , while it was
higher for the substrate used for 2 years. Porosity was different depending on the number of use year. The porosity of unused
substrate was 51.9%, but it increased to 68.6% after used for 2 years. In general, physical and chemica properties were better
in the coir substrate used for 2 years than in unused one.

The number of leaves, leaf area, flesh weight and dry weight of oriental cabbage and Iettuce were higher in coir substrate
used for 2 years than those in unused one. Whereas, no significant difference was observed between the substrates used for one
year and 2 years, indicating that the one time-used wast substrate could be recycled for cultivating vegetables.

Growth of the vegetables was improved when organic fertilizer composed of complex organics with different mixing ratios
was provided to the coir substrate, compared to untreated plot. The optimum mixing ratio of the wast substrate and complex
organics was 2:8(v/v) for fertilization using wast coir substrate. Therefore, coir substrate generally wasted after being used for
one time was reuseabl e by supplying organic fertilizer.
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Table 1. Compositions of mixed organic fertilizer materias
used in the experiment

Composition
Materials P
(%)
Chicken manure 75.0
Fish meal 125
Bone meal 125
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Table2. Physicals properties of coir substrates used in the study
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Bulk density Pore space Water holding
Substrates 3 .
(gem) (%) capacity(%)
New coir 0.212 519 545
1 year reused coir 0.168 52.3 67.3
2 year reused coir 0.142 68.6 79.0
Table 3. Chemicals properties of coir substrates used in the study
Substrates pH EC TO-N CIN Ca K Mg P Na
(1:5) (msfcm) (%) ratio (mg/kg)  (mghkg)  (mgikg)  (gkg)  (mglkg)
New coir 4.95 4.32 0.39 238.5 3 17 13 54 6
1 year reused coir 5.18 1.53 1.59 57.9 16 11 15 4.3 3
2 year reused coir 5.23 1.43 1.43 435 45 5 22 89 3
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Table 4. Effect of reused coir substrates on number leaves, leaf area, fresh weight and dry weight of Chinese cabbage plants 30

days after transplanting
Leaf area Fresh weight Dry weight
Substrates No. of Leaves (sz) (g/plant) (mg/plant)
New coir 9 94.2 7.17 65
1 year reused coir 18 960.9 66.1 373
2 year reused coir 22 15404 85.2 416
LSD(0.05) 12 231 238 36.2

New coir

1 year reused coir

2 year reused coir

Fig. 1. Effect of reused coir substrates on growth of Chinese cabbage plants 30 days after transplanting.
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Table5. Effect of reused coir substrates on number leaves, leaf area, fresh weight and dry weight of lettuce plants 30 days after

transplanting
Leaf area Fresh weight Dry weight
Substrates No. of Leaves 5
(cm’) (¢/plant) (mg/plant)
New coir 13 74.0 224 391
1 year reused coir 20 140.0 241 422
2 year reused coir 24 139.1 241 41.2
LSD(0.05) 32 131 0.7 12

New coir 1 year reused coir 2 year reused coir
Fig. 2. Effect of reused coir substrates on growth of |ettuce plants 30 days after transplanting.

Table 6= ARG w7 Fojo] vzl 71 WE  6).
S5t} w|stolojel ERshe Bkh7 1B (EAA Table 7.2 wsi0lolS §7]% Hlo] Egkrs A
B 75%, o 125%, B 125%)9] S 2ARE  geliat Himolols Raju|z BekplEel cst
Amolc. BEha7 1B Bl BAC pHE 56481, HIRE Egolo] kS nlmalkich. wsiolols B3t
EC 58490} $44 TS 87% oJoT, QU BlA] gk H3k7IEE pHYE 5643101, sfololo)
0.8%, Zel= 0.2%2 TH3IGCE G712 AP 848%  EFHIBo] HOFISE pHYF oMY wolAla, wjzio]
Ao, ERIRES: 4.54% St S HEEA & o} Bk e 5:5(viv) it A2l o= pH7E
AU 71 B=Re B8RS 2] diti(Table 54322 Yo}, ECLe H|510]o7} S31EA] o2 &
Table 6. Chemicals properties of mixed organic fertilizer used in the experiment
pH EC TN P K %ﬁc O\Qﬁ;t As Hg Po Zn
(5  (mslem) (%) (%) (%) @) %) (mgkg)  (mgkg)  (mgkg)  (mgkg
564 5.84 8.7 0.8 0.2 84.8 454 ND z ND ND 105.92

“Not detected.
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Table 7. Chemicals properties of mixed organic fertilizer with waste coir substrates used in the experiment
Cation exchange capacity
. ) pH EC CIN T-N P ma- kg
Compositions (ratio v/v) (1:5) (msiom) tio % (%) (mg- kg™)
Mg Ca Na
Mixed organic materials
1 Reused coir + 9 Mixed organic materias 564 801 10.3 8.79 080 228 52 482 320
2 Reused coir + 8 Mixed organic materias 557 803 10.8 8.35 064 287 57 426 388
3 Reused coir + 7 Mixed organic materias 559 7091 11.0 8.19 094 198 56 367 342
4 Reused coir + 6 Mixed organic materials 558 7.78 112 8.07 073 228 63 476 306
5 Reused coir + 5 Mixed organic materials 546  7.80 119 7.70 082 155 61 401 280
Control 543 741 142 6.41 081 196 63 388 282
LSD(0.05)
7l 8.01 mslem on, H|5olo] EotnlEo] ofgl Zlo|t}. Table 82 H|5o]ofE 714 vl== A2

g3

P45 EC= oM o] ZafolqlaL, H5o|
oo} EIRG7|E-S 5:5(viv) 35t 22| Ttol|Al= ECT}
7.41 mgem=z Yotk E3F H|5ololE E6kA] oF

2 B 1ES] EAEE-2 10.3%10L, Falojo] E3tule

o] ol d4% BR0] oA, Tzolojet Hak87]
S 55W) P Al 2Ese 14290

(Table 7).
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Table 8. Effect of mixed organic fertilizer with waste coir on number leaves, leaf area, fresh weight and dry weight of Chinese
cabbage plants 30 and 60 days after transplanting

Compositions No. of Leaf area Fresh weight Dry weight
(ratio v/v) Leaves (cmd) (g/plant) (g/plant)
30 days after transplanting
Mixed organic materials 145 967.7 754 154
1 Reused coir + 9 Mixed organic materials 14.4 9704 75.9 156
2 Reused coir + 8 Mixed organic materials 14.7 962.7 74.8 154
3 Reused coir + 7 Mixed organic materials 145 954.4 73.9 153
4 Reused coir + 6 Mixed organic materials 13.7 947.6 731 152
5 Reused coir + 5 Mixed organic materials 13.2 943.4 72.8 150
Control 126 904.2 68.2 143
LSD(0.05) 11 327 23 008
60 days after transplanting
Mixed organic materials 64.2 39784 655.4 56.8
1 Reused coir + 9 Mixed organic materials 64.5 3,934.2 645.6 55.9
2 Reused coir + 8 Mixed organic materials 63.8 3,856.5 652.7 56.1
3 Reused coir + 7 Mixed organic materials 625 3,846.9 644.3 543
4 Reused coir + 6 Mixed organic materials 62.8 3,710.4 647.6 545
5 Reused coir + 5 Mixed organic materias 635 3,7145 644.9 53.2
Control 60.2 34752 624.2 51.2
LSD(0.05) 12 1058 133 082

A B C D E F
Fig. 3. Effect of mixed organic fertilizer with waste coir on growth of Chinese cabbage plants 30 days after planting. A: mixed
organic materials, B: 1 reused coir + 9 mixed organic materials, C: 2 reused coir + 8 mixed organic materials, D: 3
reused coir + 7 mixed organic materias, E: 4 reused coir + 6 mixed organic materias, F: 5 reused coir + 5 mixed
organic materials.
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Table 9. Effect of mixed organic fertilizer with waste coir on number leaves, leaf area, fresh weight and dry weight of lettuce
plants 30 and 60 days after transplanting

Compositions No. of Leaf area Fresh weight Dry weight
(ratio viv) Leaves (cm’) (g/plant) (mg/plant)
30 days after transplanting
Mixed organic materials 15.6 139.7 214 395
1 Reused coir + 9 Mixed organic materials 15.8 136.4 212 384
2 Reused coir + 8 Mixed organic materias 15.8 1375 2.13 38.3
3 Reused coir + 7 Mixed organic materias 14.4 130.7 2.10 36.9
4 Reused coir + 6 Mixed organic materials 15.6 129.7 2.08 36.4
5 Reused coir + 5 Mixed organic materias 15.2 132.4 211 354
Control 135 126.2 187 35.6
LSD(0.05) 12 2.8 0.03 21
60 days after transplanting
Mixed organic materials 389 344.3 4,22 78.8
1 Reused coir + 9 Mixed organic materials 37.2 3484 418 78.4
2 Reused coir + 8 Mixed organic materias 37.6 346.5 417 785
3 Reused coir + 7 Mixed organic materias 36.7 340.7 415 77.2
4 Reused coir + 6 Mixed organic materials 35.3 342.7 413 76.9
5 Reused coir + 5 Mixed organic materias 35.1 3424 414 76.2
Control 325 308.6 3.87 68.6
LSD(0.05) 21 31 0.04 33

Fig. 4. Effect of mixed organic fertilizer with waste coir on growth of lettuce plants 30 days after planting. A: mixed organic
materias, B: 1 reused coir + 9 mixed organic materials, C: 2 reused coir + 8 mixed organic materials, D: 3 reused coir +
7 mixed organic materias, E: 4 reused coir + 6 mixed organic materids, F: 5 reused coir + 5 mixed organic materials.

HI2E AR ARES FART Heh A7t Wkt u w5oloo] Eghleo] Sl Aae oM A

(Fig. 4) welort o122 xjoli= gigick
71RO R AGT G G4 1568 AR sololrt E4iE 714 vlE Agska

ol9fier], ol RAIG TRt G 2ol Wskek Tl RAIGT Wk gwialo] Z1elsiek. At vk



1230 o]578] - Bke.%] . wod
wlstoloje] Egulgo] FobH GARE o 7

=it
ARG E ded= oot Edtd 7 1d visE
AR Aol A =kt FAEollA 3027 A
/g5 AT 52 242 1.87 g 35.6 mg
oL} w5olof7} Sk 718 Hl=E ALESE FALE
Tl v A 2 A= Arteke] &3tk
ARPA o= H|Fo]olE BokRr el Edlehe vl
o] oA P, A, AT B Tl AR 4
Al Ty wsolole} Bkl 2:8(viv) &
Flejeke A8l vl Aol Fqkeh E=3t 55t
7EE T2 AlER A=)l IS = 2 Afo|7}

ot

% Jo
2
o

Sojoje} Haka7 % SRS 28(uiv) o]%Ich
sstolo}S Bk 712 Extsle] 5712 v2E )
wsl7] $Igt o) Aol Hsolo] Al sk 5
AETAL AR 712 v ] R S5
shgick. uep 18] ARgatar Hleix) daololg §7]

A vlg e A2 3 4 ol Table ).

=
4, 2B

Fo]o] uljx|2] A4 ElslebA] st vl
£ AL 4= = Wk mAlEkaIz) s3] Al
A= 71122 0.212 g/em® S0k, 246 ARHR]of A=
7HIZo] otk Folof uiR|e] ARg-ol| wek F=
&o| g5kom AlpulR)= 3=-80] 51.9%2] vhd 24
ARG HiR = g0 68.6% = 78IS ZHEAQl
o]0} ujx|2] S, B8P Al ARt 2 AR
izl A o] £k

s10]o] ujx]Q] ARGz o] T HjFo} Ao
A, AAS 9 AES 5 AR Aol AlgfuliA]
HOR= 2 AR uiR|ollA] feQket Wi 18 ARSHHA]
o} 28 ARgHA] Ttofl= 2 Aol gigick. ol2fdt Axt
£ 13 A3 3 W72 o]0l S AARYARE wlijx 2
g g = 9)9det

wHo]olE E3hirEe] EghleS dElsi] 7]
A HEE 245 F 0|5 v} ASAlelol Al8-5tH

HEAIEl BIsf Aol I HZolotE o8t

2~
EEa

-3

S

e A - 23

8714 v|EkE 915 2 vjzolole} Bekes)E B4
o 2:8(viv) ol ick WA 18] AMglL WA=

e
ssiololg £7)2 vl ARHE 4 Iick

el 2

RS SEAEH FEATARIIAIE | POL
0470022015)2] A\l J3) 4=k A
A)glel) ZAtEgIch

REFERENCE

An, D. C,, Chin, Y. D., Hwang, J. C., Kim, J. G., Kim, J.
B., Jeong, B. R., 2003, Cut flower yield and quality
of Rosa hybrida ‘Vita' grown in hydroponics using
mixed mediums with waste rock wool, Kor. J. Hort.
Sci. Technal., 44(5), 762-766.

Bremner, J M., 1965, Tota nitrogen. Methods of soil
anaysis. Part 2. Chemical and microbiologica pro
-perties, (methodsofsoilanb)., 1149-1178.

Cheong, J. C,, Lee, C. J, Shin, P. G,, Suh, J. S,, 2012,
Recycling post-harvest medium from bottle cultiva
-tion for oyster mushroom (Pleurotus ostreatus),
Journal of Mushroom Science and Production, 10(4),
167-173.

Hwang, S. H., Kim, O. I, Kim, I. J,, Jeong, B. R., 2003,
Growth of plug seedlings of 'nokkwang' pepper in
mixture of used rockwool and woodchip particles, J.
Bio-Env. Con., 12(3), 166-172.

Jeong, B. R., 2000, Current status and perspective of
horticultura medium reuse, Kor. J. Hort. Sci. Technal .,
18(1), 876-883.

Jeong, B. R, Hwang, S. J, 2001, Use of recycled
hydroponic rockwool slabs for hydroponic production
of cut roses, ActaHort., 554, 89-94.

Kang, J. Y., Kim, K. H., 2004, Determination of physical
and chemical properties of organic and inorganic
substrates for horticultural by european standard
method, Korean J. Soil Sci. Fert., 37(3), 143-148.

Kang, J. Y., Park, S. N., Lee, H. H., Kim, K. H., 2004,
Determination of water retention characteristics of
organic and inorganic sustrates for horticulture by
european standard method, Korean J. Soil Sci. Fert.,
37(2), 55-58.



H5olotE -Gt E9 f7 1 vlrt i o] sl viale 9% 1231

Kim, G. H., Jeong, B. R, 2003, Hydroponic culture of a
pot plant Ficus benjamina 'King' using mixtures of
used rockwool dab particles and chestnut woodchips,
Kor. J. Hort. i, 44(2), 251-254.

Kim, J. G, Kim, H. H., Kim, D. E,, Kim, S. K., Leg, S.
K., Woo, Y. H., 2008, Development of culture medium
sterilizing system of horticulture, J. Bio-Env. Con.,
17(1), 309-313.

Kim, M. K., Ryu, J. S, Lee, Y. H., Park, J. S,, Jung, J. |,
Kwon, J. H., Rho, C. W.,, Yun, H. D., 2007, The
production of media and optimal additive rate using
the cultivation media wastes of Pleurotus eryngii,
Journal of Mushroom Science and Production., 5(2),
76-80.

Kim, S. E., Lee, M. H., Kim, Y. S,, 2012, Appropriate
pretrestment method of coir bag in coir culture, J.
Bio-Env. Con., 21(3), 170-179.

Kim, Y. H., Hwang, S. J,, Jeong, B. R., 2004, Effect of
various mixtures of used perlite and rockwool dabs
on growth of Euphorbia pulcherrima 'Freedom Red'
in amat subirrigation system, J. Bio-Env. Con., 13(2),
107-111.

Lee, C. J, Cheong, J. C., Jhune, C. S, Kim, S. H., 2009,
Applicability of spent mushroom media as horticul
-tural nursery media, Korean J. Soil Sci. Fert., 42(2),
117-122.

Lee, H. H.,, Ha, S. K., Kim, K. H., 2007, Optimum
condition of the coir-based substrate for growth of
red pepper(Capsicum annuum L.) plug seedlings,
Korean J. Soil Sci. Fert., 40(5), 369-376.

Lee H.H., Ha S K., Kim, K. H., Ryu, J. H., Park, E. H.,
2006, Optimum physical condition of coir-based
container substrate for growth of chinese cabbage
(Brassica campestris L. ssp.) plug seedlings, Kor. J.
Hort. Sci. Technol., 24(3), 330-337.

Lee, S W, Seo, M. W,, Lee, S Y, Sm, S Y, Leg S
H., Leg Y. H., 2002, Effect of washing and steam
sterilization of perlite medium on the tomato culti
-vation in the recycling hydroponic system, Kor. J.
Hort. Sci. Technol., 20(2), 90-94.

Lee, S W, Sm,S. Y, Leg S Y., Seo, M. W, Lim, J.
W., Lee, H. G., Park, K. W., 2005, Effect of amount
of reutilized sawdust after enokitake cultivation on
growth and yield of tomato plants (Lycopersicon
esculentum Mill) in recycled or non-recycled hydro

-ponics, Kor. J. Hort. Sci. Technol., 23(4), 372-376.

Lemaire, F., A. Dartigues, L. M. Riviere,, 1985, Properties
of substrate made with spent mushroom compost,
ActaHort., 172, 13-19.

Park, K. W., Lee, H. S, Kang, H. M., 2003, Effect of
recycled substrates culture on the growth and some
quality components of hydroponically grown cucumber,
J. Bio-Env. Con., 12(3), 160-165.

Park, K. W., Lee, H. S,, Kang, H. M., Jeong, B. Y., 2003,
Effect of reused substrates on the growth of cucumber
and tomato seedlings, J. Bio-Env. Con., 12(4), 190-194.

Park, K. W., Leg, H. S, Kang, H. M., Lee, Y. J,, 2003,
Effect of recycled substrates culture on the growth
and quality components of hydroponicaly grown
tomatoes(Lycopersicon esculentum Mill), Kor. J.
Hort. Sci. Technal., 21(4), 267-272.

Park, S. T., Choi, K. Y., Leg, Y. B., 2010, Water content
characteristics of coconut coir substrates on different
mixture ratios and irrigation rates and times, Kor. J.
Hort. Sci. Technal., 28(2), 227-233.

Park, S. T., Jung, G. H., You, H. J,, Chai, E. Y., Choi, K.
Y., Lee Y. B., 2014, Measuring water content charac
-teristics by using frequency domain reflectometry
sensor in coconut coir substrate, Protected Horticulture
and Plant Factory., 23(2), 158-166.

Park, S. T., You, H. J, Lee, H. J, Lee, Y. B., 2008,
Examination of water content measuring methods for
coconut coir mediain hydroponics, J. Bio-Env. Con.,,
17(1), 335-339.

Rural Development Admingtration (RDA)., 2008, Hydro
-ponic culture dissemination present status, Suwon,
Korea

Shin, W. G,, Jeong, B. Y., 2000, Growth of plug seedlings
of petunia'Madness rose' and pansy 'Magestic GT' in
various mixtures of recycled horticultural media,
Kor. J. Hort. Sci. Technol., 18(4), 523-528.

You, H. J, Park, S. T., Lee, S. H., Lee, H. J, Leg, Y. B.,
2008, Effects of the different culture system and
mixrure ratio of coir dust and fiber on growth and
number of cucumber fruit, J. Bio-Env. Con., 17(1),
340-343.



