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ABSTRACT. This study was conducted to evaluate the effects of the mixture ratio of soil amendments blended with coco peat
(Coco) and American soldier fly cast (SFC) on the physicochemical properties on the sand green. pH and EC of soil were
significantly related to mixture ratio of SFC, Mix1, Mix2 and Mix3. Capillary porosity, air-capillary porosity and total porosity of
root zone mixed SFC, Coco, Mix1, Mix2 and Mix3 were met to the USGA green specification. The mixture ratios of Mix1 and
Mix2 in root zone were positively related capillary porosity and total porosity, and air-capillary porosity was negatively related
capillary porosity and hydraulic conductivity. Capillary porosity of Mix1, Mix2 and Mix3 blended SFC and Coco was affected by
SFC and Coco, and total porosity by Coco. These results showed that soil amendments blended SFC and Coco was developed
capillary porosity and hydraulic conductivity on the USGA sand green than these of SFC.
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A&7bsstn 4e nest] AF FholM AE uu HHle] AR E AMge] Jhest, Hustsie] ALg-st
d ] A oAl we dol Aol Aol A = g AEAFolE b Sth(Ha et al, 2005). EE%
8513 olvh ahel dol Py T, I/ MFIHHWN o HE2U/E HA xRt BT Ye &
=¥ S-S AFAC] el kg L] 87stal Awo] of 87%E HiF-Ee AXTTHKim, 2010). ==
23, AdALslel 2 e B4 BEee FEAeY o ABLWPL Algs), st 2 Hulsh o] Ay
S gFaty Ytk H olgd AlEE QTEL wdal ot 7P obd3E wpA e gn)slsle] Eokd] $Hsls
% ABARAR 2 AA F A, 222 A E 2 o tk(Shin et al, 1998). L o] S ZE
de) AR, 227 AGASIe 25 2 wHol B el e Wol Mg i g Huldan
#A4lo] F7Fstal ATH(Nick, 2005; Joo, 2006). t} @Ho] = Hol= & (Jung, 1987) AUAAl A-get=
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Table 1. The particle size distribution and chemical properties of sand.
pH EC Particle size (%)
(1:5)  dSm"  400-2.00mm 200~1.00mm  1.00~0.5mm  05~025mm  025~0.15mm 0.15~0.053 mm
7.42 0.46 - - 3.6 25.3 66.2 5.0

A9 ARAHeR 4Rl o5E 5
Jung, 2004; Kim and Kim, 2007).
e Ao ® Hefste] AL-gsh=d 7}
Bl ol&He TE APololH, o 65%° A&
< YeRAth(Hong, 2010). #HZolle 374252 ofdE] 7}
BN 5ol (Hermetia illucens)E ©]-8-3to] 241 E22d 7]
o} Agg L A3} Tof| o] &=L Ati(Hale, 1973; Tingle
1975; Bondari and Sheppard, 1987; Sheppard et al.,
1998; Sheppard and Newton, 2000). 3], o}H2]7}lsN%
ANE Fall 24E2d71E Aelshkes A BEEHE F
E(O] 3} Sl ol HE, soldier fly casts (SFC))
© =g edsy EC’H A 7]7F ok Huleo|t}.
32l U&= Eoe] Eaﬁ}tﬂ'}‘q o
8hS SH}(Kim et al., 1999;
2000) olgldt 545 7 FlTAEHES
E%S‘J Zﬁlﬂrﬂﬁl o]-g&starzt sk A7F Mg E o gk
sHAA EqFe] Eelsted AR o] &ste FAt
‘ﬂ?&‘r ofr| 2] 7kEo Foll ARG olA WA EHE
gof Egste] =]steta] WHIlE ZAlsto] ol 2]
5ol HEHET} ZZAGES] EWNEFAEA L] 7t
A4S FsAUTHKIm et al, 2011). TR SN EHES &
PHPAZA mes EF wehFE FHI0E 47
shol AstRS W, Eel s i FAES) 2
Fhafel zhele] Ak} Aelie] ST Fdo] W
= A74E B2AtH(Lee et al, 2013).
I B0k 3y X/\-]fg].]:t] h:ﬁx]ioo]:;‘q 3 4
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Aol ZZAoA Bol AMEE= ZATES} FolsollitH

= Egete] AR Al TRl EREREEHEE (soldier

y casts mixed with cocopeat; Mix)E E|¢} &31sio] &

HWHES] B S AN, EPHFAIRA ] 7Hs
1.0

e Bkt

= i

NEXUET

SAM =

B Ao AMEE e pH 7.42, A7) =% (Electrical
conductivity: EC) 0.46dSm™'2 pHE 27l214& YeR)
AL, FAEHY] P EEE= USGA 1400 Fgtate] A
g RIfZ o]-83l TH(Table 1).

Fol] 5ol = E(SFC; soldier fly castye @& H45H<
2 EE 0]83t ofd|gl7bs el Tl E ARSate] A
HEE Fojurol o] 8319, #+9s YAa7E
5 4mm A& 53 AL o] &3 o, AIATE
%91 JEZA o] &Ee A FolA YA #Y
°]-8-5} 3 th(Table 2). EF7NFA o] 542 5o
FHES FFATES] pHE 7H7}; 8.13% 59703, A
AEEE 559 3.5dS m'o|eH, f7]1232S 54.8%
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Table 2. The properties of soil amendments.

Soil pH EC W.C* O.M* gy density
amendment (1:5) s m? (%) (g em®)
SFC 6.5 38.1 172 63.0 0.32
Coco peat 55 35 31.0 884 0.19
Mix1 (25% SFC +

75% Coco) 5.6 53 248 59.0 0.21
Mix2 (50% SFC +

50% Coco) 54 78 203 459 024
Mix3 (75% SFC +

25% Coco) 5.7 9.4 148 789 0.27

*Soil amendments were used 5 type. Coco: coco peat; SFC: soldier fly
cast; Mix1: SFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%;
SFC 25% + Coco 75%.

"W.C: Water Content

°0.M: Organic Matter
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Table 3. The composition of sand and soil amendments for
experiment.

Table 4. The change of pH and EC by the various amendments
types and their mixture ratio in the sand.

Soil amendment® (V/V)

SFC* Mix1 Mix2 Mix3
100% 0% 0% 0% 0% 0%
97% 3% 3% 3% 3% 3%
95% 5% 5% 5% 5% 5%
93% 7% 7% 7% 7% 7%
90% 10% 10% 10% 10% 10%

*Soil amendments were used 5 type. Coco: cocopeat; SFC: soldier fly
cast; Mix1: SFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%;
Mix3: SFC 25% + Coco 75%.

Sand
Coco

=
AL FES WHE7] 918 105°ColA 6213 E1t Ax
H AIEE 2o EPNEFAE FIREZ 0%, 3%, 5%,
7%, 10%%5 d43atA =33 tH(Table 3). AlE+= USGA
Zvkd]ol o] AFt] Fo(F7d 7.5em, E°] Sem?] ¥E)
°ﬂ :@‘% *PE war B}é%ﬁl% AHE-se] A dE] of
Xl’c‘ﬂ"ﬂt}(Joo 1993).
2
TE = TE]

EZEAY

‘:} Het ;ﬂ7 ];ﬂ E= ?ﬂg A8
10 gol| %:TET—’F 50 ml1& 7}3lod % pH meter (Orion
720 A+; Thermo)2} EC meter (Orion 3STAR; Thermo)Z
Argste] 25U, FEAEEE A4 (constant
water head method)©. 2 FA 3ttt Z+7+e] #4149 A3}
+ SPSS 12.1.1& ©]€-3t4 Duncan tH5H4 S AAI8HA
3, EGNEA £ mE EYY EElsehE 549Ws
grolsl7] 98l Excel 2003 (MS office 2003, Microsoft)
|83t AHAAE AT

o3

tlo mlru
]

=}

Zdy g nE

=
YN B0l BE EYo| e Y Wal
EphAle] EFueE £l pHt ECE 24tk
(Table 4). pHE 6.83~8.07¢] %132, ECE 044~1.16dS m™ =
2AbE)o] B BAL] BR9 EgIe wet theA
ehuth FEmsze) oAl olshehyst vimd W, pH
& /1FRd B B3, ECE BAHOR J1Fe H3s
gom, Egulgol 14 pHE st ECE
%—7}0}t A%S BATHAD et al, 1992).
EPNFAe] Bl b Egslehyel WstE sl
5] 915 EPNFA EEFS EFBAYEH, EOL 4

amersl(oirlrllent“ M\:\)f(i?ﬁr:a?c?o PH (1:5) EC(dS m")
0% 7.42 d° 046 ¢
3% 8.04a 0.54d
SFC 5% 7.81b 0.78 ¢
7% 7.66 ¢ 0.94b
10% 7.60 c 098 a
0% 7.42d 0.46 ab
3% 771 ¢ 0.44b
Coco 5% 7.89b 049a
7% 8.07a 0.49 ab
10% 7.73 ¢ 0.45 ab
0% 742b 0.46d
3% 7.65a 0.46d
Mix1 5% 7.49Db 049 ¢
7% 7.14 ¢ 0.54b
10% 6.90d 0.68 a
0% 742 a 046 ¢
3% 742 a 0.58d
Mix2 5% 737 a 0.67 ¢
7% 7.03b 0.71b
10% 6.83 ¢ 0.78 a
0% 742 a 046¢
3% 7.19Db 0.82d
Mix3 5% 743 a 1.02b
7% 7.28 ab 093¢
10% 7.28 ab 1.16 a

*Soil amendments were used 5 type. Coco: cocopeat; SFC: soldier fly
cast; Mix1: SFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%;
Mix3: SFC 25% + Coco 75%.

®Mean by Duncan's multiple range test 5% level.

S TH(Table 4). SFC, Mix1 % Mix2%] 4]
= %%%k o wet pHE 99% ol o i
< R, SFC, Mix1, Mix2 2 Mix3E EC 99%
FEollA B AAAEE Hol EYNEAY] &l wet
pHe ¢Z23} H3lA, ECe S7lsit) solsolEfE

- FR7F =7] 2ol £F
Sl AoRE H
o™ (Kim et al., 2011) Mix1, Mix2 % Mix3 o5&
HEZF S50 Slo] EY dAFuistd 93-S F= A
o2 AdETh Coco= Kim et al.(2011)2] B e} o]
pHe 3] &l G vIXA shkovt ECe oK 79
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Table 5. The correlation between the ratios blended five soil
amendments and soil chemical parameters such as pH and EC
in sand soil.

Table 6. The change of physical properties by the various
amendments types and their mixture ratio in the sand.

Mixture Capillary Air-filled Total Bulk  Hydraulic

Soil

Soil amendment? Amend- ratio  porosity porosity porosity density conductivity
M TR Coo Ml M2 M ment 00 % gml”  mmhr!
pH -0.8112*%* -0.0523 -0.9606** -0.9380** 0.0520 0% 21.6d° 220a 43.6¢c 150a 1,417b
EC 0.8607** -0.0247 0.9863** 0.9685** (.8587** 3% 239c  21.1b 450bc l46ab 1,567b
*Soil amendments were used 5 type. Coco: coco peat; SFC: soldier fly SFC 5% 253b  21.5¢ 46.8ab ldled 1,777a
ca§t; Mix1: SFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%; 7% 26.1ab 22.0a 48.1a 138d 1,854a
Mix 3: SFC 25% + Coco 75%.
"™ Significant at P<0.05 or 0.01, respectively. 10% 27.0a  195d 46.5ab 142cd 18762
0% 21.6d 220a 43.6c 150a 1417d
3% 258c 202b 46.0b 143ab 1,727c¢
Axtel th2 AFE BWYr) olgs AREL Bk aA| Cp%;‘: 5% 259c¢ 20.7b 466ab 141b 1642¢
NA FoSEHEY &3% ol wet E] A ¢ 7%  28.1b 192c¢ 473ab 1.40bc 1,909a
pHS} EC W3}ol] 93-S 1w X3 (Table 2), ES7N A ] 3} 10% 292a 189d 481la 137c¢c 1,824ab
g2 Exo| B EA|Y 79 E3tu|8o uwe 2 0% 21.6d 220a 43.6b 150a 1417b
AEQ 3ehx EXHE FS n|x]7] wjEo|th(Park 3% 250c 20.5b 454ab 145ab 1,654a
et al.,, 1991; Kim et al., 2009; Kim et al., 2010). Mixl 5% 250c¢ 191c¢ 44.1b 148ab 1470b
7%  260b 183d 443b 148ab 1,137c
EQMaN| &8t e Eto| E2|X =M H3} 10% 27.8a 19.1c¢c 469a 141b 1,283bc
Eof Ao T30 Lo e B 23T 449 0% 21.6d 220a 43.6b 150a 1417a
T 2 ZglAT o] M3l Table 63 2t} 2AB223} 3% 23.6c 2l4c 450ab l46ab 1,080b
B 2B FEZL 77} 21.6~292%S 183~22.0%2 R B Mix2 5% 255a 19.7d 452ab 145b 1,277a
Sl A ] Z2E9} T3 Lol whet 27k xJolE By 7%  253a 212c 465a 142b 944D
I, 2EIY £AUTE ZH7) 43.6-48.1%9F 137~ 10% 245b 21.8b 463a 142b 698 ¢
1.50 gml'2 ZAlE]o] RE X glojA] H|Z:519 01, USGA 0% 21.6c 220a 436d 150a 1417a
7150 Agtelgh FElAEEE 698~1,876 mm hr'2 & 3% 218c¢c 224a 443cd 148ab 869¢
AFE Q3L SFCE &3 go] Z71arE FEdEsErt Mix3 5% 242b 21.0a 452bc 145bc 1,134b
Z718ls AL BT, Cocodt Mix2eE &3] go] = 7%  240b 224a 465ab 142cd 845¢c
NAFE YA EE= 231-5\_ sle ATS HYow, Mixl 10% 262a 21.0a 472a 140d 1,003bc
oF Mix3& 2L HolA 9keh. SFCSE Cocot= ReAHR  UGSAstandard 1530 1525 3555 - aogaie
F2 FEAEES 2o Kim et al. 201D §dF — -
ABE HAT, Mixl, Mix2 2 Mixde alieh e TR T T T, M, SFC 50% ¢ Covo 50%,
A=SE LRI, FAETIA 2WiEAE 2 le\geiaft:) SFDSan%.aﬁ:rrS;l)tciolzer; e test 5% level
274 A USGA 75 B wEste 3ve2 2s CAppliedyby hydraulic corrl)ductiv;gty of acczler\';tea range (USGA green
T 1A SFCS} Coco®] &30l olsfl BA|ld=, W& specification).
ARZT P FFFe Aol Yort v%d AsE wof
[

F=o] Wl nA = FEF HAo 28y SFC2F Coco
gEo g 243 EY] Feld=rRT SFC2 Coco
&8t Mixl~32 243 RdES] FHd=Ert
728k SFCO Cocod] E5Ho 2 Bk wjAS A
% A tH(Table 6).

ENEA Y] ol wet zHzte] ESN A7 Bl
FES] EYEYA ¥t mAe S ¥
EPNEA Edvled EG=EA Q%1E Alolo]

Ll mlm

N

AS 28I THTable 7). SFCE RAIFEZ(P<0.01), ¥
BAA-FF(P<0.05) 2 FEHAEE(P<0.05)14], Coco=
BAIRE=(P<0.01), BIBNZF=(P<0.01), T3=(P<0.01)
2 2 H A= (P<0.01) A, MixlE& 2ABFZ(P<0.01)34
ZFFF(P<0.05), AL (P<0.05) L FHHAEE(P<0.05)
oM, Mix2& FFF(P<0.05)2 &2 U=(P<0.05) 34
EE(P<0.0)A, Mix3e RAZZF(P<0.0)F 23
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Table 7. The correlation between the ratios blended five soil amendments and soil five physical parameters in sand soil.

Soil amendment®

Ttem SFC Coco Mix1 Mix2 Mix3
Capillary porosity 0.8471" 0.9210™ 0.9532™ 0.1651 0.9003™
Air-filled porosity -0.5308" -0.6769™ -0.3601 0.3651 -0.4150
Total porosity 0.2587 0.8837" 0.5420° 0.6067" 0.8921"
Bulk density -0.2587 -0.8837" -0.5420° -0.6067" -0.8921"
Hydraulic conductivity 0.6459" 0.4646 -0.6111" -0.7854™ 0.1233

Soil amendments were used 5 type. Coco: cocopeat; SFC: soldier fly cast; Mix1: SaFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%; Mix3:

SFC 25% + Coco 75%.
""" Significant at P<0.05 or 0.01, respectively.

(P<0.0]) & $ADE(P<0.0))NA A 5948 et

WAt SFCe EfH|&0] 7S BAAT=0] 57t
skaz, Bl RA|HFFo] Fhaste] EFY TFJ EE% =
7hElem, FATEE EH]&o| F7H BAAE
3 EYFFo] F71EAtHKim et al., 2011) ol Tl
SFCE @502 AMg3IS W, EYO T35S 7HAlst

+ 23 H 1} SFCF Coco’t E3HE Mixl, Mix2 ¥ Mix3
oA FF=9 /A EIHIT YERAL, ol T2 A

F3H7F JE CocoZb SFCOl &85 0] Mix1~33 2] 7ol A
EPigasds vehd A4S & 5 AATH(Table 7).
B A ] £5] e EdETAe] Wl a9l
2 FEAES GRlatr] 98] 7 EGNEAAETE =
EH}EJ'EP/] %E]H EI—EE. /\].o]_q ﬁ 7:]]2_ Z/\], ]_o:h;],
(Table 8). SFC= EA|&F=o] "&,—"‘:L(P<0 05) 2 A
S5 (P<0.0D)°1A 3A3ES UEho] SFC7F £ A E
o] FEHEEE BATTFH(P<0.01) F3F8(P<0.01)

Table 8. The correlation among physical factors in sand soil blended respective soil amendments (n=13).

Soil Amendment® Item Capillary porosity Air-filled porosity — Total porosity =~ Hydraulic conductivity
Capillary porosity 1.0000™ -0.2228 0.6278" 0.9345™
SFC Air-filled porosity 1.0000™ 0.6189" 0.0667
Total porosity 1.0000™ 0.8062"
Hydraulic conductivity 1.0000
Capillary porosity 1.0000" -0.8481" 0.8453" 0.7632"
Coco Air-filled porosity 1.0000 -0.4339 -0.7783"
Total porosity 1.0000 0.5130
Hydraulic conductivity 1.0000”
Capillary porosity 1.0000™ -0.3095 0.6246" 0.5068
Mixl Air-filled porosity 1.0000™ 0.5492%* 0.4464
Total porosity 1.0000” -0.0789
Hydraulic conductivity 1.0000™
Capillary porosity 1.0000™ -0.6057" 0.2256 0.3220
Mix2 Air-filled porosity 1.0000™ 0.6385™ -0.8042"
Total porosity 1.0000™ -0.6732"
Hydraulic conductivity 1.0000
Capillary porosity 1.0000™ -0.6834™ 0.8138™ 0.5050
) Air-filled porosity 1.0000 -0.1319 -0.8749"
Mix3 Total porosity 1.0000" -0.0108
Hydraulic conductivity 1.0000”

Soil amendments were used 5 type. Coco: cocopeat; SFC: soldier fly cast; Mix1: SaFC 75% + Coco 25%; Mix2: SFC 50% + Coco 50%; Mix3:

SFC 25% + Coco 75%.
""" Significant at P<0.05 or 0.01, respectively.
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PIv= M1x1° U*ﬂ?{r%—;‘

o] ZFFH(P<0.0N01X FHE JehIAL, Mix2E %
0] BA#ATSH B EAFTF(P<0.0)NM =& %
FAS YRR L, Mix3S BA|#-FFo] v A A=
(P<0.0D) EFF(P<0.01)oNA =] AL
At BARTFE NRABTIH o] 4AYL BY

rd

3 (KIm et al., 2009; Kim et al., 2010, Kim et al., 2011),
EFpte wARTIR P9 JRYS ngov, 5o

AEEe 2AATSTH Ao 4aAdS EATKTable 8).

Coco®} SFC7t &34 /EE Tl TolEHE (Mix1~3)
= SFC&Eo] BS 5 SFCe 54<S yEaL, Coco
o]l BE5E Coco?] 542 YERY2H, Mixl, Mix2
4 Mix39] EGF=o] BASTF
e A2 Cocost SFCO UH]%%’—%LO]
o] FBAEE o7 WjEer A
Mix3ol| Al AT T 7} B BA| BT
= Ao 2 Kol vRAAFFH A
= SFCHT} HIEA|#AFFZ F-o] AAAdS Hols
7b Qe HHE RoZ BEEKTable 8). o] 2 E3
SFCRES ENFIAR Aol A HIBRA#TSE2
FHHAEEY MAEH7E Aot SFC2 Coco’t E38HE
o H|EA|AFFF] VIR FU|0] FREY, AR
T7t A s BAZTS] FHEE A ¢ 5 Uth
o] % peats XTdte EWNFAE ESH ST o,
WG RS EFFo] BAHTFH v EAHTFo| o3|
FFE ol FHERE HelE 7] wEo]thKim et al,
2010).

TN EHE:E APATE B3 ESe E sy
Aol o] 88 F e 7FsAES QISR I(Kim et al,
2011), &2} &3t st=tzit] & A Hz‘s}"i =
Aot At A o] ddEE RS 9l
(Kim et al,, 2013). 242 At A F4A BN
g 0171 quOﬂ ﬁiJ%

o

td

O f Ao

o ok
el =

B AT oplE]7Fsol 5ol H E(soldier fly casts; SFC)
GHS NFstr] Yl ZI 3 E(cocopeat; Coco)ol &
=]

Lo

S
G ENEAS 227 EPNFAEA ] AT
Hrrslr] Sl 2ol E3ulE d EYsled e 24}
st EY7 #A| = SFC, Coco, 25% SFC+75% Coco
(Mix1), 50% SFC+50% Coco (Mix2) 2 75% SFC+25%
Coco (Mix3)el A3, ZH2F 3%, 5%, 7% 2 10% % &3
Ho] R HNES FA3F9 T} SFC, Mixl, Mix2 ¥ Mix3

& pHS}F EColA 31=9] A4 (P<0.01)S YERY o]
EPNEAe] ol o8] RGES] Edsle gl 93
S FUt}. SFC, Coco, Mixl, Mix2 & Mix3& BEAAF
=, v B2ARES 9 o] USGA7IEd Ajtstdla, &
g0 SUHEFE BARTTH T3] STHINS
W (P<0.05), Mix13 Mix39] H|EA#FFS ZAHF=
I FYUHAEEAA F] S BATHP<0.01). Mix],
Mix2 2 Mix3ol|4 SFCE AES RAAFF2] Wil
S FUL, Cocor BAFT=I F3=2] Wzl o
FA. o5 AHE TFE u, SFCo Coco7l &
BN A (Mix1~3)E SFCHTF RejAES] »AH
NAste] SFCe] @ Heksk A

H
© W
=

I FHAEEE

F20i: opvlg)7tEl ol R E, BAATT, TFF
Acknowledgement

This study was carried out with the support of research
project (PJ010067) in National Academy of Agricultural
Science of Rural Development Administration, Republic of
Korea 2014.

Reference

An, Y.T., Kim, S.T., Kim, LS., Kim, J.W., Kim, H.J., et al. 1992.
Standard and practice for management in golf course. KTRI.
(In Korean)

Bondari, K. and Sheppard, D.C. 1987. Soldier fly, Hermetia
illucens L., larvae as feed for channel catfish, Ictalurus
puctatus Rafinesque, and blue tilapia, Oreachomis aureus
(Steindachner). Aquaculture. Fish. Mgt. 18:209-220.

Ha, S.M., Jang, GW.,, Han, K.P., Hong, J.H. and Lee, J.J. 2005.

and maturity

assessment during composting of turfgrass clipping types from
the golf courses. J. KORRA. 13(4):89-99. (In Korean)

Changes of physico-chemical properties



ool REs} 5vEr} E5e

B

A DR b = 40

Hale, O.M. 1973. Dried Hermetia illucens larvae (Diptera:
Stratiomyidae) as feed additive for poultry. J. Ga. Entonol.
8:16-20.

Hong, S.Y. 2010. The measured rate system of food residuals and
resources evaluation. J. of KORRA. 18(4):20-29. (In Korean)

Joo, YK. 1993. The measurement of soil conditioning effects of
organic materials. Kor. Turfgrass Sci. 7(1):13-18. (In Korean)

Joo, YK., Lee, WH. and Lee, M.C. 2006. Application of
geographical information system on golf course design for
reduction of environmental impacts. Kor. Turfgrass Sci.
20(1):93-105. (In Korean)

Kim, J.G, Lee, K.B., Lee, S.B., Lee, D.B. and Kim, S.J. 1999. The
effect of long - term application of different organic material
sources on chemical properties of upland soil. Korean J. Soil
Sci. Fert. 32(3):239-253. (In Korean)

Kim, J.G. and Jung, K.Y. 2000. Amount of maximum compost
application on the long-term application with different organic
material sources in upland soil. Korean J. Soil Sci. Fert.
33(3):182-192. (In Korean)

Kim, S.H. 2010. Recently policy and progress for decreasing food
wastes. J. of KORRA. 18(4):13-19. (In Korean)

Kim, Y.S., Ham, SK. and Lim, HJ. 2010. Change of soil
physicochemical properties by mixed ratio of 4 types of soil
amendments used in golf course. Kor. Turfgrass Sci.
24(2):205-210. (In Korean)

Kim, Y.S., Kim, T.S. and Ham, S.K. 2009. The change of soil
physicochemical properties by mixture ratio of inorganic soil
amendments. Kor. Turfgrass Sci. 23(2):271-278. (In Korean)

Kim, Y.S., Lee, S.B., Ham, S.K., Lim, H.J. and Choi, Y.C. 2011.
Soil physicochemical properties by applied with mixed ratio
sodier fly (Hermetia illucens) Casts. Asian J. Turfgass Sci.
25(1):106-111. (In Korean)

Kim, Y.S. and Kim, B.T. 2007. Effect of food-waste and poultry
manure compost on the growth of young radish and change of
soil properties. J. of KORRA. 15(1):159-168. (In Korean)

Lee, S.B., Kim, Y.S., Ham, S.K., Lim, H.J., Choi, Y.C. et al. 2013.
Effect of soldier fly casts mixed soil on change of soil
properties in root zone and growth of zoysiagrass. Weed Turf.
Sci. 2(3):298-305. (In Korean)

NIAST. 1998. The analysis of soil and plant. NIAST. Suwon.
Korea. (In Korean)

NIAST. 1998. The analysis of soil. Suwon. Korea. NIAST. (In
Korean)

Nick, C. 2005. Environmentally sound turfgrass management.
Kor. Turfgrass Sci. 19(2):177-183.

Park, C.M., Han, D.S., Hwang, K.S. and Lee, Y.B. 1991. Effects of
source and mixing ratio of topsoil on physico-chemical
properties of green. Kor. Turfgrass Sci. 5(2):59-68. (In Korean)

Park, C.Y., Choi, J., Park, K.D., Jeon, W.T., Kwon, H.Y., et al.
2000. Change of physical properties on long - term fertilization
of compost and silicate in paddy soils. Korean J. Soil Sci. Fert.
33(3):175-181. (In Korean)

Sheppard, D.C., Newton, GL., Thompson, S., Davis, J., Gascho,
G, et al. 1998. Using soldier flies and a manure management
tool for volume deduction, house fly control and reduction,
house fly control and feed stuff production, In G-wen roland
(de.), Sustainable Agriculture Research and Education,
Southern Region, 1998.

Sheppard, D.C. and Newton, GL. 2000. Valuable by products of a
manure management system using the black soldier fly-a
literature review with some current results. Proceedings, 8th
International Symposium-Animal, Agricultural and Rood
Processing Wasteds, 9-11 October 2000. Des Monies, IA,
American Soiciety of Agricultural engineering, St. Joseph, ML
USA.

Shin, H.S., Hwang, E.J. and Gee, C.S. 1998. Food residuals
management in Korea. J. KORRA. 6(2):1-6. (In Korean)
Tingle, F.C., Mitchell, E.R. and Copeland, W.W. 1975. The soldier
fly, Hermetia illucens in poultyr housed in north central

Florida. J. Ga. Entomol. Soc. 10:179-183.



