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Effects of Compost Leachate and Concentrated Slurry on the
Growth and Yield of Tomato(Lycopersicum esculentum Mill.)
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in Hydroponic Culture

Ryoo, Jong Won - Seo, Woon Kab

This experiment was conducted to investigate the effects of compost leachate and
concentrated slurry on growth of tomato in hydroponic culture. In process of
composting, compost leachate was produced water was through a saturated com-
post heap. The concentrated slurry was produced by filtration and concentration by
membrane process. Filtration of pig slurry was necessary to prevent the hose
clogging in hydroponics culture. The treatments of this experiment were consisted
of seven different liquid fertilizers; compost leachate(CL), concentrated pig slurry
(CS), compost leachate+byproduct(CL+BP), concentrated pig slurry+byproduct(CS+
BP), compost leachate 50%-+nutrient solution50%(CL+NS), concentrated pig slurry
50%-+nutrient solution50%(CS+NS) and nutrient solution(NS) for tomato based on
nitrogen content. The chemical nutrient solution was the solution of National
Horticulture Research Station for the growth of tomato. The concentration of
nutrient solution was adjusted a range of 1.6~2.0 mS/cm in EC.
1. The compost leachate and concentrated pig slurry were low in phosphorus(P),
calcium(Ca), magnesium(Mg), but rich in potassium(K).
2. Plant height, SPAD value of tomato was highest in the plot of CS+NS, inter-
mediate in CL, CS+BP, and lowest in 100% concentrated pig slurry.
3. The tomato yield of compost leachate plot was 91% compared with inorganic
nutrient solution. The compost leachate solution could be used as a nutrition
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solution of tomato in organic hydroponics.

4. The growth including plant height, SPAD value, fruit number, fruit weight and
yield of tomato in the CL 50%+NS 50% was similar in the control. In
conclusion, the mixture solution of 50% pig slurry and 50% nutrient solution
could be used as a nutrition solution of tomato hydroponic culture.

Key words : tomato, compost leachate, concentrated pig slurry, hydroponics
culture

o
N
A
52
X
lil A it
(o3
;l]{n 12
=
(o, M
o >
o M
o
o
\'
e I
o 5 (o
o °
o o
2 'ﬁ
_\l‘_‘ —l
2 £
= )
K n o
m
N S~
BT w
- N
4d L 2
Sl
T 01‘
i) N
i N g
2 b o2 g 2
S| —_
¥} r‘EZ oo
Lyt
- = 12 o
4 2 I 9

Mo &
o
.

)
N
fo i 1

o W %

o
N
-
ik
it
fru

7]
5}3], 998)

w2
2
o2

i)
2

jus)
==
o

N
g M
:>|4£

oft N

B fiu
1o
o
o
|
12

N o
o o

1>
il
Moo
fined
R
s
H
o
|-‘J

02
ofs
oL
X,
>,
Ll
=
¥0,
_u

al
3) ool A3 SIk(frel ul, 2005). EE HHE T4
9101} (Jarecki, 2005) S-2]ukeol A olo] g QF7h w1 Ea Aol TH(sro Hl,

JIERLE FHu)el dAng 2Ed AL3ln Yot F2 =xZE 7|HE ol&EH1

Ae AAolth HZ sk A o] F7tE I Qo AJAEE-20] T - Fd A uf o
g8o] 7hsd AHl Y el tigk A= WEFe Aotk

Fevete FetHls A5 RES Tyl oEstal o] HZ =A dAA 7]

st BIET7HE Q1] w4 BEH Aol vl F 8<lo] HERE A=
stetnls iAol 9§k A4kH] Hito] HastE = stHlg s Aitatr] st 7
AHg sl 7S AHE &85 4d A T)so] 8T HTH

B A= FAAuel A Au|E gstu] g o} tiAl|str] 9lske] SCB(Slurry composting bio-
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filtration) B ¥13} Aol viZEE = AFYu|e} vtig] AP 2= EHIE 39

oguks Fsta G4 XA dREH YeoE 5 dHE AQEZ 3t BAHE

7}, Ao EFAF BEvtE S FFd vX e TS FHSH] sk st
0. M 9wy

1. FA14H]

B AFe] FA dule olHF MHR T FHuld ogln|e} T ok AlHEE
o] g A B9y sSYHE ALESIAY Aol QojH =E7 WE 2 7%
o] w38 WA|Elr] fleiA WMEA] H}gS AXH ok s, FaHE o] FHEH B>
g 1R EYE SRR oy B A Yeiawe ARy e 2 Y O
23 FHDOT) g9 45 B Z5o] J&FHAth B FFAH] 24 34L& A
&gl AZE, shojoy g AEe X X $oZ AX st IiE AP FE5RS
ARAZZ L3tg)

opln) e} FEH AN JESFS Folu BFHI AES HF3H7] flske] gno Rt
B8 EFst AEG . dujet FakEo] E3tin] A H-S 180¢02] ofeln], T
anlo] FE 04¢ FTEAol=AF 180g, BY 190g, X FFEE 249, 4 4F 0.4 3
7Vete] ZASAT SR dgdES FAske] g5kt
2. Ald A&

ErtE A E-e 20080 FYE AT vk 7} vl a2l A ettt B
vE 9152 59 250 AAEATE ErfEE APJ}EP TEA] HE FES o83
HE5o 2 BEZH(ZAERE)FTS AFESIATE B2 ddu|A|o 1she] o] 471
A&k 2008 749 2190l AASEATE B4 20em 7HH o2 174 Ao A2 AT}
140x20cm7} HE 2 stk A 717 20083 7Y€ 2104 2008 10¥ 159 71A] 3
EgA=s

FAA ] A nFEAE FAQMEZ 70L &F] FAFol| FFF 40Lmine FF
HEZE AREste] FoRzt v 143 vt} 1584 F8 H =5 sFlnh A2 800x70x15cm
(BolxHIxzlo])e] Huj A4 vite] 0.05mm FA 9] PEZES ZUth AlFT= Lol
AW 39tE o 2 wA ATk R AL A AT EvlE wjx 7 FAAu] W&
B ko (N-P-K-Ca-Mg = 9-2-5-4-2 me/L)S FTF3tath 1 FATEQIeFe Fo 1~200 2 3}
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At wigA o] AVHEE(EC)= S %719 1.6 mS/cm, A% 7)o 1.8-2.0 mS/cm, A=
Z7]o] 1.8 mS/icme.2 A3k v e pHE Qlakgdo g -3 o™ pHE 5.5~6

oz GA3Yh

B APl ALEF Asle] AR IS Table 13 2T} FAA ] Elo] o]&F Ao
4284 A3k EC o] 75.2usemol k. B Aol FelzAe Adse) Bo1E S
EEDEES DT
Table 1. Well water quality in experiment farm
Total nitrogen | Total phosphorus Ca Mg K Eletronic conductivity
(mg/?) (mg/t) (mg/?) (mg/t) (mg/0) (slcm)
0.66 0.012 26.2 4.2 0.4 75.2
3. A&

2 Ao A& Table 29+ 2o} A= Ao AHIZFE 702 AFod], 5=
Aujol] FAE B o ANEgAE e AT E FATTable 2>, 7= o7
A H|(CL 100%) T2 2], F=1] 100%(CS 100%) =] 2], o] 7 H]+5AHE(CL+BP) &
FA 2T, FF A +FLHE(CS+BP) EdA 2], ol e H] 50%+% Y 50%(CL 50%+NS 50%)
EFA T, F=9H] 50%+%Y 50%(CL 50%+NS 50%) 327, HETE FH 100%
(NS 100%) T5 AHF+E FAh

Table 2. Treatments of different mixtures of compost leachate and concentrated pig slurry

Treatment Content

T1 Compost leachate

T2 Concentrated pig slurry

T3 Compost leachate + Byproduct

T4 Concentrated pig slurry + Byproduct

T5 Compost leachate 50%* + Nutrient solution 50%

T6 Concentrated pig slurry 50% + Nutrient solution 50%
T7(control) Nutrient solution for tomato

* Treatment based on nitrogen.
CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct.
NS: Nutrient solution for tomato of National Horticultural Research Institute.
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4. o] 34

=
S AFE-3F 0] 27 = (lonic electronic method), EC(Electronic Conductivity: mS)= TOA model
CM-7TBZ A}83}¢th. @3 T-N(Total Nitrogen)-  spectrophotometric method, T-P(Total
Phosphates)+= Ascorbic acid methodE A3} th o] &4 Y4(F: Fluoride ion, NO,: Nitrite
Nitrogen, NOs: Nitrate Nitrogen, PO, Orthophosphates, NH,": ammoniac Nitrogen, SO,
Sulfuric ion, CI": Chloride ion)2] #4312 IC(Dionex model: DX-120)& A}-8-3} 3.2, Standard
method 41100 2 FAstth v#Fdao] &4 |CP-MS(Varian model: Ultramass 700)E At
2313 2™, EPA Method 3050B2] A= &]HWl 3} EPA Method 200.89] EAHH S #8314
th o, Sodium EPA method 200.99] &#4%S A&ttt @5 UFda £42 AA
(Perkin Elmer model: 5100PC)E AF&-3}%.©™, EPA Method 3050B2] A x]z]WH3 EPA
Method 200.99] #A1HS &3ttt

2GR 2, BAF, APR AAF L 2
gz ARE B4 3 @S nE 2AlEET ARG AR
65Col A 72A2 AZXAA AEFTE FHFsATh Aule} FAo] St 37t

=(pH)E pH E7IZ, A7 AEEE EC HE 7S o] g3t =43tk
EvkE AsEAE AT 04AE ¥4l 2AET 984 ZY(SPAD
reading value) Fo] 942574 (Minolta Japan, SPAD-502) ©] -3t 4G & o
A ANE T4 doz slen wEg 554, 159 1054 Z4ste] PEA sk
et ARERL FEAFTH] AN FANBATEAE(EENEH, 1995)9] o A3}
= ZE A8 E thsle] SAS package(SAS Institute, 1998)2] GLM

AA
procedure = H-AHE41S 2418121, Duncan’s new multiple testS ©]-8-3Fo] 95% ol A
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o oAFolni= QI g, viavls §Fel Wi A fi
Z(suspended solid) $H&F2 15.2mg/lZ wlj-$- vto} 31-% 7]
W Shg-2 FH|E O 2 o] §o] 7}

=
2= FTolAt w5 AAES 620.2mg/le] e
53 s Egeiint ey Bolg s AN sEdue R Ry ds
2 Hof o i dA o] vttt ZEFES 3,870mgioeE HA, ik ]
sto] Ee Fe YEIUTE F5nle) Qakghao] 84.4mg/io 2 A vk, ol 14
o] iFE 1P Eo FHEol AV HES Ao=E Al HTh
Table 3. Nutrient composition of concentrated pig slurry and compost leachate
ems T-N | NOsN | NHeN | POs | CaO | MgO | KO S”Z%‘?i”dde‘j
(mg/0) (mg/?) (mg/0) (mg/0) (mg/2) (mg/0) (mg/?) (mgl0)
Concentrated
620.2 12 216.0 84.4 318.2 3525 | 3,870.1 15.2
slurry
Compost
528.6 98 176.6 159.3 455 22.7 1,447.6 3525
leachate

Table 4. Chemical properties of mixtures of pig liquid manure and byproduct

Items Compost leachate+Byproduct* Concentrated slurry+Byproduct*

T-N (mg/¢) 2,572 1,952
NH.-N (mg/¢) 1,640 1,497
P,0s (Mg/) 844 787
K0 (mg/t) 3,040 5,790
CaO (mg/t) 811 1,347
MgO (mg/?) 1111 300.2

B (mg/t) 2.4 2.0

* 180¢ of compost leachate and concentrated slurry mixed with 0.4¢ bone meal, 180g amino acids, 190g
molasses, 24g seaweed extract and 0.4¢ egg calcium.
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2. 4554
Bt golH], F5AuE o] &g EvtE FARujo] HFAHAE Hrtetr] flste] A4
ATA4e EntE PHAful-& FF ZA(Sonneveld and Straver, 1992)S X2 &hal
o7, FFHu|o FAEH FAS TF =4S im?——E— Fol Aujd EnfEe] H&EA
2 Table 59 At} ErntES 272 ofidn] dE5xg, TS5 G5H 2, FFAH]
A A TN 24 dEzETY & “z%al% ot At 53] 544 100%
GEALTo 2FL 173.4cmE 7P Adth 22 CS 50%+NS 50%, CL 50%+NS 50%
Ao e 22 7zt 238, 228cmE TS FA T BHh thi Zith
AARL FZoH] 100% A-&ToA] 8.14cmE 7HE F Qo1 CL 50%+NS 50% A]-&F
oA 12.3mm=E 27 FAAul et dFetainh olH g A= Hulof F}ehky &9t
2] FE FE7Ee] 73 o] ol 2R Z7|XAY ZUEHE /1A & Roz AlgHT
Fe A Atolddl #elgk ko]l YERA] sttt g AbgE
FolA 1LINE 71 E3deh
24 ZAXNE 2AE A= Table 59 2ok 4EASAHAE=
Yetf= ARt QFAESAHA = oAFAH] Aol A
o Folu] X Pl 384% 7P Lttt gEAZSAHAE
ol ]+ HAHE(CL+BP) EFHA &9} odxboln] 50%el] o 50% EFAIEFoIA 2zt
60.1, 60.82 thx7<l FY Hof thi l—%}zlﬁr Eﬁlﬁzi ot 2ol s YER A 2%
= 1+ O

~

2 FEETY HEQA Aoz A7tHE %%ﬁ: EH]A= A t?%'D‘k(Shaobing et al., 1997),
T= AL E A (Westeott et al.,, 1995)¢F DA S FAAAZ Bty Byt & 5
(2001)2 EvtECA ¢lo] SPADY gt §EAZSHL AAFTHY Ho JAAAE BA
Tt Rtk B A dago s o], F5A8] gEASTE o9 45AZA
7h o] Aa JEEH Y EFES AR FAUTh

rJ

[e

Table 5. Effect of different nutrient mixtures on the growth of hydroponically grown tomato

. . Internode length
Treatment Plant height | Stem diameter SPAD502 (1-4 flower No. of nodes
(cm) (mm) (No./plant)
truss, cm)
CL 218.6™* 11.0° 51.0° e 9.3
cs 173.4° 8.14" 38.4° 72.9° 10.6°
CL+BP 234.2° 11.3 60.9° 78.9° 11.1°%
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. . Internode length
Treatment Plant height | Stem diameter SPAD502 (1-4 flower No. of nodes
(cm) (mm) (No./plant)
truss, cm)
CS+BP 213.1* 10.8% 57.5° 71.2° 10.4°
CL 50%+NS 50% 228.1° 12.3* 60.8° 72.4° 10.4°
CS 50%+NS 50% 238.0° 11.8° 56.5% 73.4° 10.8°
NS 221.3° 12.4° 58.6° 76.3% 10.8°

CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct, NS: Nutrient solution.
* % Same letters are not significantly different with DMRT at 5% level.

3. BErtE Y A%

EvtEe] 14 A HEAY Bodre oA R el 1192 2 Bt
E}* Aom s5qu] AT JJr%F% 462 i AArk BEJE Fpe of e nl+ At
E, ol 3hiu] 50%+F e 50%, FFAH] 50%+FH 50% ATl thzT-t olSstAT
JEM FEARHEAE AT FEIEE 47 1022 FAETo wiste] Ao
FEDSE ] 509%+4 50% AlETolA 102712 7 = 72.3%9] FESES
UeRl it dEstatae] vlEe ke EFA TN P wEioh
EntE] FFHFS CL5 0%+NS 50%, CS 50%+NS 50%, YAz ol AN &
SAH+FAAE ST ATl Zh gl

Table 6. Fruit characteristics by different nutrient mixtures of tomato in hydroponic culture

Treatment Fruit number No. of Marketable | Average fruit BRE
per plant marketable fruit| fruit ratio(%) wt.(g) *(No./plant)

cL 11.9* 7.4° 67.2° 7.4 0

CS 4.6° 29° 63.0° 69.0" 0
CL+BP 14.1° 6.7° 475° 63.6” 02
CS+BP 10.2° 5.7% 55.8" 69.6™ 0.1
CL 50%+NS 50% 14.1% 10.2° 72.3° 78.9° 2.1
CS 50%+NS 50% 14.0° 9.4° 67.1° 74.1° 2.3
NS 14.0° 8.9% 63.5° 78.1° 1.0

CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct, NS: Nutrient solution,
BRE: Blossom-rot emergence(%).
* %% Same letters are not significantly different with DMRT at 5% level.
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MAG W FHe HHES o FAn] 500+ 50%, F=NH] 50%+F] 50% =]+
oA Ztz} 21, 2302 =4 YERgon Al daiMe 5 HE/ 22 Zloz A7
=3

EntES] AEAT HFS A H] GEA| oA 786g= thET ol HIst 28% FhAa
3tk HEe An|9l BAE (CL+BP, CS+BP)E ol A 69190 = =T thuel 45% 2
Atk 53] FFHH 100% 1%?-<ﬂ IF& 195902 oo Hlgte] 71% AT
EnfEo] AEAY WA ZFS CL 50%+NS 50% & FollA] 1,112g0 2 272 =]
T R oh FAYNOY AL F94L AA A &dth ol Ay A Auj o
Ao danls Fee A da vEo] 2 Ao] fElshd ¥ AT FA Huil o
3, FEAHE A AL Bohe dEYote] o] A gheFo] w97] Wi o= A7
Hok whe} 41(1993)9] Hare}h o] Aste)d et dRUoledA F dEUoly AAE ©
g FAA A Kol BRFSFATHAL FFIL, o9 ©](1991)= wuhE] ] Al A Hf ol A
Euole] Aaet AL AALE o] BIE&E AHEste] FHA] & of 24, 4F, AAF
| SEYole] H4-9 Hl%°1 2 AT FoAAY AR GRYole] A
&P E 2 7730 98%7} ALEY T B aE T

¢

© dp

o

Table 7. Fruit weight by different nutrient mixtures of tomato in hydroponic culture

Treatment Fruit Wi. Index Marketable fruit Index
(g/plant) weight(g/plant)

CL 785.8°* 72 678.9° 70

cS 317.4° 29 262.3" 27

CL+BP 896.7° 82 606.1% 63

CS+BP 710.3% 65 539.8° 56

CL 50%+NS 50% 1,112.3 101 968.5° 101

CS 50%+NS 50% 1,038.4° 95 860.0% 89

NS 1,092.2° 100 963.2° 100

CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct, NS: Nutrient solution.
* % Same letters are not significantly different with DMRT at 5% level.
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2ot neh e S UhIRe Eﬁmol P

EvbE] 14, 23 G2 Fe olgeln] BEALYFAA tET uH 01%9] FFL 1}
Ehulo] olseluke B f7] GG S AASDT DY B BE
Ao ke el Ao Fof ol do%e] 2heled elalle] AelA e
Ao ueon 1 fele B 3y F GRel EFol YY) BE Aoz
Ats E T

FRld o v+ 74 S, w5 Au+ R g S e EvtE £k tiET tiH] 7t
7} 87, 76% 5 YEtf o] ofefH] GmAl 710 Fife] mx]A] Eatdth 2 olf= FAA
Hjo A= F71E o] o] H =t FAMHEY 77157 FREHA 7] WE Aow 8
Hm 35 77187 &ol3k FibE A8 b g FUrATE B2 Row A
. BEvlE F5E o7aln] 50%+%9 50%, FFHAH] 50%+% 50% Aol 2zt
1,348g, 1,297 thx7-¢} et +3FS Uetlo] oodnlel sZHHHE o]&ato] &
Ay A 3}8keFA o] 50% A 7S 1/\}0}‘1‘3} Al 5(1999)2 AL E el =EAn] A
B9 Hxggd ST giilel] =& AulAA 7]FOZ 100%, 75%, 50%= 2 2] H
A3} stetni gl vla)] s}3tHl s 50%9F = H] 50% Pi@r Al&ToM = tsetAThaL st
At

Table 8. Yield by different nutrient mixtures of tomato

Treatment 1st yield(g/plant) | 2nd vyield(g/plant) | Total yield(g/plant) Index
CL 412.0%* 785.8° 1,197.8° 91

cs 209.3° 317.4° 526.7° 40
CL+BP 248.8" 896.7° 1,1455% 87
CS+BP 287.1° 710.3° 997.4° 76

CL 50%+NS 50% 235.7° 1,112.4° 1,348.0° 103
CS 50%+NS 50% 241.0° 1,038.4° 1,297.4° 99
NS 214.7° 1,096.2° 1,311.1° 100

CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct, NS: Nutrient solution.
* ¢ Same letters are not significantly different with DMRT at 5% level.
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Algel e EvtES] JRAT fG+E719] BA B d=F2 Table

99} 2t} oFein], FZAH GF A& A, 27] BATS FA HET Bl 54%,
16%= Skt 1 2Rl Frsj Ay A st 353 Aol 21]le] # Zow A
ZrEnh AFGHH+ R, FHAR+EAE AT ARE G427 AATE e &
AR 66 a6 el B JAF OIFOAA R, ek L
50%+ NS 50% A 2]-o|A12] AH F+=719 A & Zo okl 100% A& WA
247} 14, 35% EoF AT} ”Eﬂﬂ ° 7 I H] 50%9 FAN50% S
AlETell A A -] ol ghejulo] 23 YFF
A o

Bd BN, sEE }
Z

pav

o

fru

4

rh

oyg
ri

2

m
N
N
Lo,
ox
2
IE, r
m{n
ofy
o
H
fo -
O

ot rlo

=

o

D

oX,
M
2
N
ro,
ofr
ol
rr
Y >*
o
A
il

i
N
-

1o,
[ T
N
o2
gis
Eloll
ol
ot

f

o i

ol ‘E'
-
QDD
=y
N
o
ol
o ™
o
=)
=
=2
1o,
ofs
ol
6*)
e
>

=

ol

ol

pacs

O

f
=)
fm
i)
ofy
ﬁ
fincH
ﬂHN
N
=
nqo
rl
off
A
12

Z
-
it

o ow
2
>,

oo
=

12
2
ol
@ 30
w x
o1
f
N
-~
ol

o2
M
m-[n:
r:u
oftt
=2
Lo
ol

FZoln)] 9, ZAgr vlaudgre B4 7238}
o] o]FoIAA| ki Ao o]FojA A H T FHFol| ulst]
2 AZ+E) oo H8le CL 50%+ NS 50% 2] 2] 233}

HU

e B oy
Y of
N
e
o
o
Hf oz do
o3t

N
R}
o
o
[EEN
[ERN
fru

Table 9. Stem/leaf weight and fruits/plant ratios of tomato by different nutrient mixtures

Treatment Stem/Leaf Index Stem/Leaf Index Fruits/l_DIant
Fresh Wt.(g) Dry Wt.(g) Ratio
cL 481.3% 54 67.9 62 2.49
CS 140.6° 16 21.0 19 3.75
CL+BP 581.1° 66 75.9 69 1.97
CS+BP 408.9° 46 57.2 52 244
CL 50%+NS 50% 1,012.3° 114 148.2 135 1.10
CS 50%+NS 50% 845.4" 95 123.9 113 153
NS 886.7" 100 109.6 100 1.24

CL: Compost leachate, CS: Concentrated pig slurry, BP: Byproduct, NS: Nutrient solution.
* % Same letters are not significantly different with DMRT at 5% level.
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i o3 5l F5on

il

2l o1 FAAUY A S AEN] 948}04 o
T, G EFAY7 EohE el vAE JB2

Aeol ) MlEEE SHe ojstelnsh e X el

Auiote Bdatn GPFY Aelold GFHe] Lot ELdY HANE 34

2 Nzom Auls BuE, Fe B AYTFE Fol A
NAEES pHE Aol EviEe) FAuE A4 AnE aoku e ok
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