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Solid Culture Medium Selection Criteria for
Hydroponics Farm Households

Kim, Dong-Seok - Kim, Dae-young + Hwang, Jae—-Hyun - Yun, Hoa-Young

This study aimed to analyze the selection criteria and priority settings for solid
culture medium used in hydroponic crop production in farm households. Expert
brain storming was carried out to extract solid culture medium selection criteria for
hydroponic farming. As a result, 3 criteria of economy (cost), productivity, and
environment, and 9 factors were extracted. A questionnaire survey of hydroponic
farm households was conducted in Gyeonggi, Gangwon, and Chooncheong pro-
vinces. AHP anaysis of the hydroponic solid culture medium selection criteria
identified productivity as the most important criterion, chosen by 58.7% of the
respondents, followed by economy (28.4%) and environment (12.9%). The 9 fac-
tors were rated by the respondents in the following decreasing order of importance:
1, crop yield (28.3%); 2, pest occurrence (18.5%); 3, maintenance/management
costs (12.0%); 4, convenience of maintenance/management (13.4%); 5, initial
investment cost (11.6%); 6, material energy consumption (6.5%); 7, waste recycl-
ability (4.0%); 8, waste disposa costs (3.4%); and 9 environmental emissions
(1.81%). These results imply that hydroponic farm households consider cultivation-
related quality factors more important than economic factors, such as price of
culture medium or installation cost.

Key words : hydroponics, solid culture medium, solid culture medium selection
criteria
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I. M =

7R kY e uxd fFdolgt T 5 e FHAu= AP Hola AE] F
AA o] g A &A Asko] 7hEste, anzte] 1FA FAHE 8F T 88 & A= A
HE AYa AcH(Pak and Kim, 1999). ©]ol| 1990 At H-E] FiAfnf W& 3] F7)s
Fom 53] 2000 o] F AA w/FHA W AHdEUEe] WAL Asta glont ARl
A AEHA F71sta JThD) FAES o] &3 AlHAE 1FAY FAES U T
T A3 =58 A 9 AujIg oA BAsE WEHe TAE Has A 7 o] O
A 718 Ao= dddtt

S+
Syt FAAe] FaL A E FEe o] giFE)eln, 2009 =
7 A o] 1,224 ha= A A Ao 79.6%E AHAISHATE AL F A Al
Z F 4wy} Helo|ES 43 AnwHA-e 20080714 F 74%7F HE Bl5S A
O, o] F GHuAE FAhdEE FA0l AIFE, AL Ze f7]ES o] &3 13
2] AuiE AL &Aoo 7 Freta ATk vn A E 9 4, dejo|Eg) e
7|1 AE o] &7 FAA = wiFY o B st e AE9 Frt A H
olx wrEA YebE 4 3 #HZ|E Aol mE FAHEAE fFEst wA - wHE 7Y
A BAE 91T 27| FAREe Eol, o] tijte g F7] nFuj|o nlste] oA
2 ARFHo 7 AMe AAA Fae] A 5, 9, EA 2 1S 7T A
Aot HAF71EQ ZAINE A Aol == FAo]tH(Park and Kim, 1999; Nam et
a., 2013). 5 ¥, HejolEef e 7] nFHiAIE SE3 A= A Td 2 H7]
E XY, s7lollA Migoz Qs 3H e T EANAS A8 f714 viAE 2
7} wgsta lon oy FAHE A olod Aoz Wtk Eg FrE n¥u)x| <]

o ol _Qi —111 odh

1) 20009 t] o] % A4 EHrFHEA W0 A RH 2000 386,391hacl A1 20051 297,961ha, 2011
260,507ha= 2000'd thH] oF 33% &= 7r4st on, AlEE7H 00: 90,627ha— "11: 68,610)°l B]a}
o] =A% 7K 00: 295,764ha— '11: 191,897)4 HAHo] A ZASATH 2y FHAuE S8
F7HA A2 20000 474ha, 20053 677ha, 2011 3,000haz FA3] F7lske FAIE Hola ot
(MAF, 2001; MAF, 2006; MAFRA, 2012).

20101 Al AR Fotol] tig ARA Yoz vl ugul A7 Auj o] 20001 d 249hacl A4 1,210haZ
A =783, o)F BEF7(118ha— 527ha) S &3 AuwFo] 714 & 7188 HH o,
2ub, vhekg o] WA wsls A glch 2011d Bl iR Al E A2 1,287ha(42.7%),
THUA A 1,772ha(58.9%) ©] tHMAF, 2001,2006; MFAFF, 2009; MAFRA, 2012).

MR AiErt BA HEkEo]= 20009 Zoll= 9 136ha(35.7%), E 2Ho] E 229ha(60.2%), 7|
E} 15ha(3.9%) 3 2™, 20081 =& o1 478ha(49.7%), E2}o] E 233ha(24.2%) 7| El 249ha(25.9%) 9 1
2011 o= $HA 340ha(19.2%), 2 o] E 590ha(33.2%), 333 E 398ha(22.5%), 7] E} 394ha(22.29%) &
WERSTHMAF, 2001, 2006; MFAFF, 2009; MAFRA, 2012).
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Kwon et a., 2013).

olo & AFoAE FAAH /1S FoE FAAH wiA] AEo Z|EH A
£ gotstal, FuEe g - F4aAE, A ALY wA F - R AE T2
|- 248t &% A&EH o072 FUME A A AelA 2R wiA o JhE
7 A8 A dAH R aEEoof & aflES =&AL SFTH
T o] FAAu) e} AHH = FHA e I 2FE S Y FHol vXE ¥
FHKim et al., 1999; Choi et al., 2000; Ryoo and Seo, 2009; Jeong et a., 2010), &F<f 2 H}X]
o] Ajo]gol A3 A (Park et d., 2000; An et a., 2002; Zhang et d., 2010), ¥ A 2L
oFl w)go] ZHE 8ol mx= P (Lee et a., 2000; Lee and Lee, 2003; Kang and Kim,
2005)° #3F W&ol FE ol Fa Utk S FAAu e wUHH & &5 E AT 7€
<A 2o #AEE ATV FE ol Fa o, FAAE AAY] WA A H2F
AT vk Aol
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A = aazte] AopHlu s S8l FEAY
W Fo ShUE oALEA 9
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B3 Q= B9 HHET Q4SS ASTRE ATAA, U BAle 2458 B
L AAET SAFeR TR 74 AFe TESSE golg & 4 Aok
B AT FAANE T ANEE asE T2 st AEI} HERls
RS el/\lo}&’i\i} olg Ea w@w 2
go R

[e]
2 FAMEE %_HMT H71=9 AL 7HsA, aéoﬂwﬂ A}o 094 37}74 82s
EE3] ZH7be] 92ls EgE AHP—G@I% A ASTEE A THTable 1, Fig. 1).

Table 1. Hierarchy structure to analysis the importance of selection criteria of solid medium
for hydroponics

Division Substance
Godl o Selection criteria of solid culture medium for hydroponics
High hierarchy

(Level 1) o Pair-wise comparison for economy (cost), productivity and environment

o Pair-wise comparison for initial investment cost, maintenance/management costs
and waste disposa costs

Low hierarchy o Pair-wise comparison of crop yield, pest occurrence, convenience of maintenance/
(Level 2) management

o Pair-wise comparison of the environmental emissions, waste recyclahility,
material energy consumption

God Selection criteria of solid culture medium for hydroponics
\
\ \ |
Level - .
1 Economy(cost) Productivity Environment
\ \ \
\ \ | \ \ | \ \ |
Leve Initial Maintenance/ Waste Crop Pest Conyemence of Environmental Waste Material
Investment | management || disposa ield occurrence maintenance/ emission recyclability energy
2 costs costs costs y management ey consumption

Fig. 1. Hierarchy chart to calculate the importance of selection criteria of medium for

hydroponics
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o] QIR+ AVIAY(AE, B, &F) FAA 57} 6325 o2 HASHATH &S
ZF 50 F-E vl HEte] WO ZRE] SHE WL, o] F SHo| FAYIAY ASgke] B
< HAE 655 A9t 2475 o R F4& AASAT AHPSH 23142 Expert-
choice 11.0Z213-& 83190, 24572 HAEA | Oty g HSS A o
4 H1&(CR)°] 0.15 °]d4%] A& 375 A Qstal F 2155 oz 48 Y34
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Sg7e] Yuba #3FS A HH 40-5000 7} 41.7%2 71 ko), 600 o] 4= 16.7%
2 52 S AR AH(Table 2). A tdAe] d&7d 82 11~15d Alol7} 33.3%, 201
o]o] 33.3%E AAFFY oW, FBA N AL 5 o]} 66.7%E =& H| =S A5y

cZ2AA G AL kA TP BSAL o T MBS Adste] UE

Ay} 3 glom, olyd RELS R5ty] 9§ AR HL FAAn] Hrlel A=

JEFE BIste] 24239 AHEE 5d & A=F stk

4) HAHE(CR)C] 255 %ll*é AE7F wor, Hd RS e vudds I Judn
&(CR)°] 09 e 2t 2
Zhe Zlog AgEu, 0
2003).

5) AHP 7= HE7HE o2 AAlshs A2 Ao] £A4o] sttt ofd ol
Aot T8sta, WEvE ] suAAt RS 2
o S Akl SARH A E A ok ER] ol TASAR, F2 sge] AR
283 AHPE A A= AFA e S8 AEE =g
2000). AHPEA 913 Fehe] 7T RE Lee(2000)= HThe] S540] T4 Y o) 107 | =
athal 8H.2.m, Jeong and Han(2006)-> # 4= 1071 1%+
< s F AT Sl
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Table 2. Descriptive statistics of sample
(Unit : number)
Division Substance Total
Male Femae
Sex
22(91.7%) 2(8.3%) 24
30 ~ 40 40 ~ 50 50 ~ 60 60~
Age
6(25.0%) 10(41.7%) 4(16.7%) 4(16.7%) 24
Less than Less than Less than Less than More than
Farming 5 years 6-10 years | 11-15 years = 16-20 years 20 years
experience
4(16.7%) 2(8.3%) 8(33.3%) 2(8.3%) 8(33.3%) 24
Nutrient Less than Less than Less than Less than More than
culture 5 years 6-10 years 11-15 years 16-20 years 20 years
experience 16(66.7%) 5(20.8%) 1(4.2%) 1(4.2%) 1(4.2%) 24

2. 24 7ol FAAul g
1) Z=A S719 | QUOHRHHY St

A 2HE ] 79 A AFIT 75.0%, EFIF 4.2%, FE [T 125%0 0 H, #iA o] +3
HeolE (2920/), 53 E(29.2%), 71EH20.8%) =olth. He}o|EE AM&ste olfre
5] WA e} Fro] 4L A A - o AMTE FE Akﬁé}
Uetston, I E9] 79 7hA o] Ak, AME & A7) &olstH, H
7 AR&stal glod ZJ% FHAME e Bt A ZZIEE AT
a8 a 71eke] A A E AbEs ] BTt 1T?JHHXIE AHESE okl S

A EASAT £ l ZA71A S FHA] w7k} JAEF A
Al ARESEA] eFal, HepolEt IINEE Ejete] AMgsteT 1o
gro] td A5 AAE wA S Zo] ofet Hefo]ERE HEE B ZFo l 7Fsst
AE FE AT Ak =3 iAo FFRED wjR| o] o]3}sHA
StETHE ojd WA & ARESlE Fsiths o deo] AAE AT 183 FA A
lha H|5ko] 833%= 71 B2 HlES A3 tHTable 3).

ok
Otoh

6) “Ae FAA g o wix & Foloz Y] e AL T guha Ao Eo8. wiA|7}
7FA 3L 9}% golu PH Fol A7} 7] 9= E7]¢ AFsittd dHeld, dgo|EX, ZITE
A AEQo] AT AYAdUn gEo et drEgE wixe) 714 w3k dEglol e,
R 2] &84, 71&d EAdo] AAMSHA Mt Hlojof sttt A4S 2 (HHA s
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Table 3. Current status of culture of farms which participated in the investigation

(Unit : number)
Division Substance Totd
Vegetables Flowers Fruits Others 23
Crops (Missing
18(75.0%) 1(4.2%) 3(12.5%) 1(4.2%) vaue 1)
Culturdl | Pperlite  Rockwool - Cocopest |  DFT NFT  Aeroponics  others 20
medium (Missing
types | 7(292%)  0(0%)  7(29.2%) 1(42%) = O(0%) 00%)  5(20.8%) | vaue 4)
Less than Less than Less than Less than More than 23
Cultural 1lha 1ha-2ha 2ha-3ha 3ha-4ha Sha o] (Missing
area
20(83.3%) 2(8.3%) 1(4.2%) 0(0%) 0(0%) value: 1)

2) LoUrEl Szee| s - E4 A=

FAA ) FEHR] G- 4 A AVEE AA o FHE FANY He &
o] B22%= 71 WAL, ‘Fd A olty ol tht S T 435%E AAEAT. FE T
7o) 3 A oAtEE o BALG O 2= okl Au] Au]o] Mx|H|go] I vy o] =
o] WINE HF-EE AAEACH, GETEE FA3E AHfe F2 AEY f4 -2
H]-8(50.0%0) %! o2 et T A FEAEE S AdAolY =
& Z7|FAN G A - BRI T BAE 3 Uti(Table 4).
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Table 4. Expansion and reduction plans for size of hydroponics

(Unit : number)
Division Substance Totd
Expansion and | Plan to expand | Maintain the status = Plan to reduce No plan 23
reduction plans (Missing
for farm size 10(43.5%) 12(52.2%%) 0(0%) 1(4.3%) vaue: 1)
Costs of Facility Waste  DIMICUIUES - pyeg tes
Expected . . maintenance/ ) of changing )
: ingalling disposal : of managing 15
problems in o management and managing ) o
: facilities costs . culture solution| (Missing
expanding the costs medium .
; vaue: 9)
farm size
14(93.3%) 1(6.7%) 0(0%) 0(0%) 0(0%)
Costs of ma.Frice'r']'at;’ o Wase OEf)'f;‘::“if Difficulties
Resons for | ingtalling "o . dsposd O mang ig of managing 6
reducing farm facilities « < costs o 209 iture solution| (Missing
size costs medium vaue: 18)
2(33.3%) 3(500%)  1(16.7%) 0(0%) 0(0%)
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3) UCHI{HH AlAdo| x| ! JHES HE
FAAu AEE wiA] B HEAAE, A7, FHE wB@AE, I wEAE, 28 E
WA AR RSt Z42be] WAl 9 VR Al tiste] SRES stow 1 HAie=
Table 59} 2t} A vjA] 2 W= AHY g ‘wAT Zlolth 7t 47.1%E M w3,
WA A7l 2~3d oW 7t 47.1%F AAEATE E=F wijA] 9 W= Aol gk s R
HA| 235%E & HFS AASATE FH71Y A9 wAD A UTF 7T 58.8%E F
71 A AAsta U A7 AREShE o2 ZAET A Frkete] AEHl
AE A7l B3 ZA7 BASA] B ol Ao BT AR AMgEta oty &
FetATh FAzd wBAAEL A AT AFo] kIt 47.1%=E T =RARE A
% £0] 204%=Z =4 YElT) o]
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Table 5. Replacement and renovation period of hydroponics facilities
(Unit : number)

Replacement and renovation plans

for hydroponics facilities Replacement period of hydroponics facilities

Division
.| Replacement Within | 2~3 | After
Replacement | Renovation +renovation No plan 1 year years 4~5 years five years No plan
Medium 8 4 2 3 2 8 3 2 2
and bed (47.2%) | (23.5%) (11.8%) | (17.6%) | (11.8%) | (47.1%) | (17.6%) | (11.8%) | (11.8%)
Nutrient 3 1 3 10 3 3 1 5 5
colution device | (17.6%) | (5.9%) | (17.6%) | (58.8%) | (17.6%) | (17.6%) | (5.9%) | (29.4%) | (29.4%)
Pipe faclties 2 2 5 8 1 2 3 5 6
for nutrient

0, 0, 0, 0, 0, 0, 0, 0, 0,
wiution comrol | (L0 | (L8 | (2049 | (4719 | (59%) | (1L8%) | (17.6%) | (20.4%) | (35:3%)

Water distributi 1 2 3 11 0 3 1 5 8
on pipe facilities |  (5.9%) (11.8%) (17.6%) | (64.7%) | (0%) | (17.6%) | (5.9%) | (29.4%) | (47.1%)
Lights and 0 4 4 9 1 3 1 5 7

heating system (0% | (235%) | (235%) | (529%) | (5.9%) | (176%) | (5.9%) | (29.4%) | (41.2%)
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2

A A7 A ] FaET) 58 7%= vl A AEE 918 7P Fash a]leo|dlon, 7
A (Mg)o] 284%, 34 0] 12.9%= UERETE CRS 0.042 YEhY SExe] d#Ado] &
gl ti(Table 6).

4

Table 6. Relative importance and priority between high hierarchy for selecting hydroponic
solid culture medium

Division Loca Priority Globa Priority Importance(%o) Priority
Economy/(cost) 284 .284 28.4% 2
Productivity .587 .587 58.7% 1
Environment 129 129 12.9% 3

Consistency rate(%) = 0.04

Economy (cost)

Productivity 58.70%

Environment 28.40%

Economy (cost) 12.90%

= Environment

Productivity
58.70%

Fig. 2. Relative importance and priority between high hierarchy for selecting hydroponic
solid culture medium

2) StIHIZ0 CHEH AU ZeE 24 dxt
FAAS(Leve 1ol tgt A (Level 2)2] T 85 EAA 3= Table 73 2ol WA
THAS aR17te] AiA e = AE A0l 283%E 7 w4 UERoH, Bl
= AT 185%, FA B HI ] 134%, A BT LA 120%, 27 FAHE 11.6%,
Ao A AHEF 6.5%, H7 =Y AL s 40%, H7IE A2 nE 34%, A=
A o B 2.3%9] =olQith
AAAMR)9 Y 89 I+ FREE FA T B 8(47.4%) > 27

M

N

e d o ofy

| A8 -8-(40.8%) > =
2HE2Y

718 A E]H]&(11.8%) 2] oI, M) a9 el 7 Faw 2 eK(48.1%) >
% WA E(ELE%) > FATE Y FLH(040)A0H, B 398 1t FLEE
EH oA AME-EH50.6%) > H71ES] AEE 7H54(31.3%) > SAEMEE WA o F(18.1%)
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Table 7. Relative importance and priority between low hierarchy for selecting hydroponic
solid culture medium

Loca Globd |Importance o Level 2
Level 1 Level 2 Priority Priority (%) Priority priority
Initial investment cost 408 116 40.8% 2 5
Economy .
(cos) Maintenance/management costs A74 134 47.4% 1 3
Waste disposal costs 118 .034 11.8% 3 8
Crop yield 481 .283 48.1% 1 1
0,
Productivity Pest occurrence 315 .185 31.5% 2 2
Convenience of
. 204 120 20.4% 3 4
mai ntenance/management
Environmental emissions 181 .023 18.1% 3 9
Environment Waste recyclability 313 .040 31.3% 2 7
Material energy consumption .506 .065 50.6% 1 6

Consistency rate = 0.00(economy_cost), 0.00(productivity), 0.02(environment)

. Occurrence of
Crop yields -
environmental emission

Occurrence rate of disease and pest 28.30%

cropyiids -, Waste disposal costs

Maintenance costs

Excellence in maintenance

Occurrence rate of disease.
and pest (1850%,

330% -
\ . Recycle possibility of waste

initial Investment costs o ||

Usage of material energy

1| 13w0%
Recycle possibility of waste \

Maintenance costs Usage of material energy

1% 1150%
Waste disposal costs

Occurrence of environmental emission R S
Excellence in maintenance Initial Investment costs

Fig. 3. Relative importance and priority between low hierarchy for selecting hydroponic
solid culture medium
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St S HiA 5wl A g5 e Blge] Eal, ol wet WA E AdEsks 2o
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