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Availability of Slurry Composting and Biofiltration
for Cultivation of Cherry Tomato

Eun-Young Kim, Bong-Ju Park, and Myung-Min Oh*
Department of Horticultural Science, Chungbuk National University, Cheongju 361-763 Korea

Abstract. In this study, the availability of durry composting and biofiltration (SCB) solution as an dternative for
synthetic nutrient solution was determined by monitoring the growth, fruit yield, and fruit quality of cherry tomato
(Solanum lycopersicum L. “‘Unicon’). Treatments for nutrient solution were consist of SCB 1/2N, 1IN, 2N, and com-
mercia nutrient solution 1N (CNS 1N) based on nitrogen concentration (218.32 mg - L™) of cherry tomato nutrient
solution (control IN). All nutrient solution including SCB solution (440~520 mL per day) was supplied to rock wool
medium using a timer. After 31 days of transplanting, fresh and dry weights of shoots, leaf area, plant height, stem
diameter, SPAD vaue and number of node were measured. After measuring growth characteristics of tomato plants,
total fruit yield, ratio of marketable fruit yield, fruit weight, total soluble solids content, total acidity, total phenolic
concentration, and antioxidant capacity were determined once aweek for 7 weeks. As a result, among the SCB treat-
ments, SCB 1/2N was similar to control 1IN and CNS 1IN in terms of fresh and dry weights of shoots, leaf area, stem
diameter, number of node, and SPAD value. Increased N concentration of SCB inhibited the growth of tomato plants.
Total fruit yield of SCB 1/2N was 47% of that of control 1IN which showed the best result. Percentage of marketable
fruit yield in SCB 1/2N was about 58%. Soluble solids contents, total acidity, tota phenolic concentration and anti-
oxidant capacity was the highest in SCB 2N and the other treatments were not shown any difference. Blossom-end
rot rarely occurred in control 1IN and CNS 1N while SCB treatments without Ca induced the physiological disorder
of 7~19%. In conclusion, SCB 1/2N was good for the vegetative growth of cherry tomato plants but reduced yield
and quality of fruit compared with control 1N and CNS 1N. Thus, it is possible to apply SCB solution to grow cherry
tomato plants hydroponically but in the consideration of fruits yield and quality additiona supply of several minerals
would be required.

Additional key words: antioxidant capacity, blossom-end rot, electrica conductivity, fruit quality, nutrient solution,
total phenolic concentration, total fruit yield.
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Yol 2ol digk SCB HH] A8 A= "iRE =
Al WAL 31, i, Q0] AF T8 TSR 9
glor, sCBe 7Wle] FElZ AR-EItH(Lee 5, 2006,
Lim 5, 2008, 2009; Seo 5, 2011). X3 o= SCB
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7.5cm, FEEFUeHE ) Korea)ell 713 WS EnlE B
£ A, EdEY 2, HETE F U EvlE
24575 HiXEIAT e ErlEe] Aple X%
FeuE ErtE A (RDA, 20010 F=31ch. =4
AAE F 13] AANsiRon, 2 e s o=s
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EJ(HI8633, Hanna, Itdy)2 S43ioih. < W 4%
S Bale edulelyl EFEAH) Fsle] AAEI
THNAAS, 2009). N2 HAGSA4X](Kjeltec™ 2300,
Foss tecator AB, Denmark)E o]-8-3le] =431, P
Vanadate] 02 E343 %A (Lambda 25, Perkin Elmer,
USA)E o]&3ale] =431ar, K& Ca, Mg 3RS ICP
(Optima 5300DV, Perkin Elmer, USA)] 3] =431
ot} 718 = =Aole Tyurin ZHe] ARE AT
SCB Hu]9] uljefele Efo]m Aojo) oj3)] s}l 5= &
440~520mLE FAAES B3l IHoIen vjdE&S oF
10~12.5%31c}.
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HEAZ olgslel WAt 24 YBomE 27,

Table 1. Electrica conductivity, several mineral contents and organic matter of synthetic nutrient solution and SCB solution used in this

study.
EC N P K Mg Ca Organic matter
Treatment? , - _ _ , ,
(@-m?)  (mg-L?Y)  (mg-kg!)  (mg-kg?!)  (mg-kg?)  (mg-kg™) (%)

Contral 1N 19 2183 26.9 188.6 44.4 138.9 -

CNS 1IN 19 218.7 18.2 266.3 14.6 133.0 -

SCB 1/2N 24 108.7 104 234.4 0.2 - 0.1

SCB IN 4.6 217.3 20.9 468.8 04 - 0.2

SCB 2N 84 434.7 417 937.5 0.7 - 04
“Control: synthetic nutrient solution for tomato plants, CNS: commercia nutrient solution for fruit vegetable, SCB: durry composting and
biofiltration.
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AP AT DEF, 994, 271374, miHE, |
4 TS ARG A AT 7IRE RS
Holl MAFAe-(EK-61001, $+=A&D Co., Ltd., KoreayS
ol g3l =43lal, PEFTLS 70°Ce] L AXVI(FS
420, Advantec, Japan)ollA 72717 B9t HRAZ U
Aess S0 g9vde 944 (Li-3000A, Li-
Cor, USA)E ol&3t s, 7] AL 715E
71ZFo 8 =A39tt. A=A 3RS SPAD meter(SPAD
502, Minolta, Japan)E ©]-83l] Ao 2 HE] 4] v}
o] Eoll AxIgk & 7 9] SPAD #he= e

< ErfE 7o) F HE e O AAIF(QT gdlic
acid(mg)(Acros Organics, Belgium) o2 3F 3|} &
2Fl == ABTS(2,2'-azino-bis(3-ethylbenzhiazoline-6-
sulfronic acid))E ©]-8-3F W (Awika 5, 2003; Millers}
Rice-Evans, 1996)y2 A3sle] SAsIALh FE2HL =
Hz w8t FY sidlen, —20°C ElelA 12413F
X Bl o)% 4 g TEg Son 5(2012)%
Y o R 3 HUG e ErfE Ao
Sl B AAF () trolox(mmol)[(6-hydroxy-2,5,7,8,-
tetramethylchroman-2-carboxyl acid)(Sigma-Aldrich, USA)]
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P F2 3 32 A S S T ATl g AL dpHo R o]l HloH, A FRES F
A Z 73] 8 st £ = ] F A Y oM WiET A, T IAE HMER St S SA
4 A vlE, B3R A, T s s, s, 9 F ds wr, RBkE gigh tlolHE Atk 4
RS HAES SHSINY. A e Ve & SAS(Stistical Analysis System, 9.2 Version) S|
e ErfEY wike EF gl o8l ERetdth 3 ZRa3S o]8sle] BAREA andysis of variance
Al Tt}

i
;

CE 3)H FEk e ErES FUlg 9% (ANOVAYS 319ar, 28] 7F HiEgke Duncane] tE

(Poket PAL-1, Atago, Japan)E ©|-&std SHsIAAL, A HAAYS ol 8sle] 1 Fods ASsidt
T 437 ES e BErEE lEagdQl He
2 sl Z4SIATHON, 2012). 9] F HlE T Zn 4 nE
Eo} Bl S fEiA S AR Fe §
O AES -70°CY A WEIL(NF-300SF, Nihon
freezer co., Itd., Japan)oll 24 2714 R3S

Z d¥ FET Folin-ciocateaudH (Ainsworthe}

1. ME
SCB H]e} AAFe Aele e ErfkEe] A o
S FRIk SCB ] 22 Fol] SCB 1/2N2 Control

sEE
Gillespie, 2007yS 43t o83t} 4S5
g AZES 590 v 1mle AFHske] 3mLe
80%(v/v) oS Yol 412 5, 4°C dHlolA 124]
7t BASIQL) o] & #APHE Son 5(2012)7 Y
Al FEAT GHS @ F= AFE A4l 80%(viv)
opfES R AMgSle] wHEQlom, H3S3TA) (UV-1800,

IN 2 CNS IN%} tfie] Eela] fo07 Aolg H
olx] koA thE SCB el TR} $<53 A
T3lGitH(Table 2). AV AT A&, 994, =
7187, SPADZL, mltlsolld] SCB /2N #2]7%= Control
INT} CNS IN} HlawshA frefZ oz ajols UEhfA]
okolth. SCB N9 7S, AP AAZEY AEF 9@ 4

Shimadzu, Japan)= 765nmellA] FBEE SASITh W WA o] Control IN®] ¢F 54~64% <ol 13T} SCB

Table 2. Growth characteristics of cherry tomato plants subjected to synthetic nutrient solution and SCB solution at 31 days of transplant-
ing.

, Shoot Lesf area  Plantheight Stemdiameter  SPAD No. of

Treatment - - >
Fresh weight (g/plant) ~ Dry weight (g/plant)  (cm7plant)  (cm/plant) (mm) value node

Control 1IN 449.93 aY 58.61a 4168.71 a 115.33 b 13.22a 56.82ab 2644 a
CNS 1IN 44334 a 61.23a 4061.56 a 116.44 b 13.33a 5649ab 25.67a
SCB 1/2N 442,03 a 5482 a 4188.08 a 137.89 a 11.44 a 59.80 a 27.00a
SCB 1IN 241.45b 33.99b 2667.93 b 10856 b 1144 a 62.09 a 25.44 a
SCB 2N 116.27 c 19.23c¢c 815.40c 82.00c 7.22b 53.02b 19.78 b
3gn|flcancé( EE X 3% * %% * %% * k% * k% * k% * k%

*Control: synthetic nutrient solution for tomato plants, CNS: commercia nutrient solution for fruit vegetable, SCB: slurry composting and
biofiltration.

YMean separation within columns by Duncan’s multiple range test.

Xexx Ggnificant at P = 0.001, respectively.
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o olggk A A gL SCBY =2 EC =9
o3 711E Aoz et Table 1014 R nle}h
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=94t} Cuartero?} Rafael(1999)= EFRIE Au) A EQk
9] 1F% dfFe Y kY At S3S
Tt APFREG A S-S FXIsickal Halst
AL, EntE ol9o] U A& F A, 1F, WA T
NME APFE AF A3 o] HAEITHGent,
2003; Navarro -5, 2003; Rhee, 2007, van lersel, 1999).
EC7} =2 o] uix|el] F5E 75 uiAe] sl
Ho] 3421 ECo| Fo] I uiA|ol Hlg] Solx
AEA Y] R dgst 79| o]Fo] dAHS R <l
A1 A5 a7t dojubAl =i 1 Ax, Al=et
o kA diAb, SAST B EAEHY AYAE
< =8t 2= 7ss AAA AT it
F7Ho 2 R3] tigt AgAdo] fraso] AGE
gkto] AalE 4 dk(Zhangdt Davis, 1991; Taizot
Zeiger, 2006). $HH =7 A= Control IN2} CNS 1IN
Ag]7- Hoh SCB 12N Ag|grollA] 7o) oF 1.2 Hj
=S 28 JeERAYE SCB AlE] el AE SCB MRSk
A g Ao st SIS wep 1 ogto] Ao
2 7431y £7] 272 Control INZF CNS N9
Hl3 SCB g7} Aoz uiodtt. 454& &%
(SPAD vaueellXE SCB 2NS A3t 2E =)gjdllA
& zlolE HolA| it A= AAghgo] Ahk A%
23O SCB 1/2NE Control 1IN CNS 1No| v]w3le
) EvfE 2EA9] Al & zlolE HolA| %ot
AP W FhAEel AR 7hsAde ER1E 5 AT

=2

2. Ijalo| Mk o

Al 717E Bt B F YAk Control INOJA
7P E=kom, I a2 CNS INO|Utk(Table 3).
SCB HH] A F 7P ot AS5S BYW 12N A
g7 7 kA= Control IN & AJAHEEQ)
47%S 7|E3F¥ AL, SCB 2NoA= 9302 71
< I RS B R #H H1E2 Control
AINZ} CNS INollA oF 92~93%= =4 Uehd whdo
SCB INZ} 12N A7 oF 58%= WA Vet 3
A T F A FEAR I e Axe) v
53+ 43S Jelth. SCB ATl EntE 3 A
ARF a9 A dhle Ao FE YU o
Al ErfE Ho A5Ane} mRVIAR & ECE =
= Ut} FANE SCB 12N Ho] 9Jefxi7e] Control
AN CNS INZ BT Aol 7 Aikeko] o
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Table 3. Fruit yield of cherry tomato subjected to synthetic nutri-
ent solution and SCB solution for 7 weeks.

retmee Tt fruityield PO 0Ty
@plant)  gityidd () @D
Control IN 713684 92472 1231a
CNS N 51085 b R4la 1074
SCB 12N 402.00 ¢ 57.81b 825b
SCB IN 31135¢ 58.07b 9.98 b
SCB 2N 83. 44d 1111c 470D
Sgnlflca—lcé * k% * k% * k%

*Control: synthetic nutrient solution for tomato plants, CNS: com-
mercial nutrient solution for fruit vegetable, SCB: durry compost-
ing and biofiltration.

YMean separation within columns by Duncan’s multiple range test.
xexx Gignificant at P = 0.001, respectively.

HFah=s A AR e T TE ARl ARE A
ZYgt}h, BEvle A8 oFolel Control INY F8 F7] A
o] TAHIES BFOE Sl ol VIFEoR Hyt
S w, SCBE Control 1IN9] F7] o #A4 vl =
A 22t 78 Ae BEvE vigdojgla & 4 IS
B So] Ke 2 ¥ Mol Cas =]t
(Table 1). £3] K= Ca, Mgel ZaaAlel 7] wiEo
AR Ko AEAWe] F5<= Cadt Mg &7& Al
state] ErfE A 9 FpAo] F7)e} FAle] BAARI
33FS FAcH(Kabuel Toop, 1970; Rubio 5, 2009).
T3+ Hao®} Papadopoulos (2003)2] A7l Cael Mg
E¥e EvlE o] Ak 9 FAY AstE 29
sl A2 AujdME N2 Pl Tk Blgo] W]
Aol Qs 713l BarE Aok Bendt  Kafkafi,
2002).

e EnlE o] gdioolMi= SCB ANT 2NojjA,
)AL akee B SCB A2|TrollM At & Control
INS} CNS INEH =7 Ueptti(Teble 4). SCB 2|
TN e da Fort S71ETE 9wt kot St
e A4S Bt 9o} AbmeA 7Y v ks
H2l Control IN 7Fg =& 32 H<Ql SCB 2N *g]
T2 HuwyS v 22t 1gfe} 2.4 2o]S vERiT
o] A¥= EC &7} 718l wet W ErlEe} o
I EvfEA G} Awo] gkl FTRh= Tt
ATEHE YRS Goughet Hobson, 1990, Mizrahi,
1982; Mizrahi %, 1988). SCB #|Zjollx] Hozl A}
28 s ECHEl= I Bty g i
olFS Algtele] A i FES ZEfsh, TR
2 ~EYAE L3l AF9] Gt e E ST
71 Ao FAdEti(Wul Kubota, 2008).

Ao F HEsrel diklEx= SCB 2N XI5
Aejstar ol o)z} §llth. SCB 2N *g]+e]
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Table 4. Fruit quality of cherry tomato subjected to synthetic nutrient solution and SCB solution.

Treatment? Soluble soli _ds Tota acidity Tota phenolic concentration Antioxidant capacity Percentage of
content (°Brix) (%) (GAE mg/g FW) (mmol TEAC/g FW) blossom-end rot (%)

Control 1N 542 d 0.87d 015hb 057hb -

CNS 1IN 7.71bc 094 cd 0.14 bc 052b -

SCB /2N 762c 125b 015b 051b 19.59

SCB 1IN 8.39b 1.03 bc 015b 052b 13.77

SCB 2N 9.80a 193a 02la 108 a 7.67
Sgnlflcmcez * k% * k% * k% * k% -

*Control: synthetic nutrient solution for tomato plants, CNS: commercia nutrient solution for fruit vegetable, SCB: slurry composting and

biofiltration.
YMean separation within columns by Duncan’s multiple range test.
Xexx Ggnificant at P = 0.001, respectively.

Frslee o2 ATl vls] o 20 =9kt o)y
Az} T3k SCB 2N HE|FollAe] =& ECHl gk
o 2~EG 2o whye] Avtg gzksk 4= lo). Ehret &
(20132 EC 57} S71Ers ErfES 3iksi=rt
Z7Feal Basint. kAT, SCB 2N A2 rollA] o
A g2 ATl vlE)] ddidoez wly] wiwol
PEE =5 Yehd of 22 B gl o3 4
AHoZ =2 e UERE F e 7FeAL wiAg
I itk

HI34-21-2 Control INZ} CNS 1INoAl= A<
AR ke whdd, SCB B AHgTolME H|o
St AN A SRR AEE B ol
t Ay= Table 104 UeR 2" SCB A&+
CaZt FEA 227 wiioll, viEssrg o] Ay
F o2 dAckEt(Saure, 2001). FE3F TRE o] 29] 3}
o] o) WAE = ECE HEldA] FFHE ol
FS OS XA HHE 53 2 FEEHe
o] 9] IS Aget o= AZtETHHoet Adams,
1989).

o

rot

o e

o

o=

lo

4 =

ZAEH o7 SCBAE 5 SCB 12N A&+ Control
INZ} CNS IN A<} vlwsx JFLIFA0 A
M= & Al HolA] LAANH W EvlE 3
o] A SHAME A2 ALkFS YR nfelA,
SCB dHl= 24 U WEErE Aol o]8d 4 9l
= 7FsRe o= A SRIFAAT, FAe] AAEF
I S aEgtd s 2 #4 Bigr)e] F
71 TEE 98 FUHHeE FU1d vlge] 35
o] A% Ao FUHIITH Eg P FLI 7]
QRS zh= SsCB AH] AAF WY sl oigk o
T= o Z SCB Y] ARSe] E43lE $j8) ZoE
zlo|t},
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B A3%e SCB(durry composting and  biofiltration)
olHlo] WM ErHE(Solanum lycopersicum L. ‘Unicon’)
F7AM ol8TFsAS EolRy] flsl Al HIA )
FAAY xTEe e EvE 8 v (Control
IN)S ARS3EIaL, o] Hiekeie] AA#H(218.32mg-L7Y
S 71Fo® AlHekl IN(CNS 1IN), SCB 1/2N, SCB
1N, SCB 2N Elo|r] Aojol] oJaf| d}Fof 440~520mL
< Fooiutt. 31 Bt At & AR AT
Aes, 994, 2%, 271374, SPAD#, PiHsE %
ARSI eH, 1 % 5= 18] & THO| HHE sl
A ] I BlE, EF, 9t Ak, A
o F FE % 9 BlE, wiEASE HES X
ALSEITE 1 A3 sCBAE] Foll= SCB U2NS AV
¥ AT - dE5T, 994, 271374, v 2 SPAD
ZollA Control IN ¥ CNS INT} £2)4 AJo|5 Ho]
A FowA 9 S-S st SCBE A4 5
T7F SUFPAA HAE A AsEds BRach
2ol F AAERS Control INOIA 7P E9kom, SCB
AF o] 7P EH SCB 12N #2l7-= Control
IN F A 47%E 71SSISlTE 8 A HlE
T SCB INZ} SCB 12N AT+ oF 57-58%= LA
yehdth, 9ot Alx, & HiE FEt dlor=
SCB 2NollA 7FF =& F=X2 B, YA g+
o} ERTFIAME FojFos xjolS Holx] Uttt Hj
42182 Control 1IN, CNS INoA= 2ASHA] ¢k
Awk, SCB 2N, 1IN, V2N Xzl7= zZHzh ok 7, 13,
19%°] WHIES YehlQlth. 28422 SCB 12N A
#= Control IN2} CNS INT} H]wsjA H-2- ErlE]
Aol = Jogt AAE BIAN, o]
FAS FAERE £l wEbq SCB dRls e E
e A 773 Aol A v o g0 s EjIst
FAE, Fe] Ak} FEAAS aEda sk
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