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Soil Physicochemical Properties by applied with Mixed Ratio
Soldier Fly (Hermetia illucens) Casts
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ABSTRACT. This study was conducted to investigate the effect of the mixture ratio of a soldier fly casts (SFC),
compost and cocopeat on the soil physicochemical properties. The mixture ratios of soil amendment were 0%, 3%,
5%, 7% and 10% (V/V) incorporated with sand which met to the USGA particle standard. To analyze the effects of
amendments on soil chemical properties, pH and EC were measured. The porosity, capillary porosity, air-filled
porosity, bulk density and hydraulic conductivity also measured to analyze the physical properties. Chemical
properties were significantly different by mixture ratios of a SFC, compost and cocopeat. Capillary porosity was a
factor involved in soil physical properties by blending with a SFC and compost. It was affected on the volume of
porosity or hydraulic conductivity. To analyze the correlation of mixture ratio versus to physical characters, the ratios
of SFC were significantly different in capillary porosity, air-filled porosity, and hydraulic conductivity, These results
indicated that mixing ratios of SFC were affected on soil physicochemical properties such as porosity and hydraulic
conductivity of the root zone on the USGA sand green.
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Table 1. The particle size distribution and chemical properties of sand.

pH EC Particle size (%)
(1:5) (dS-m™)  400-2.00mm 2.00~1.00mm 1.00~0.5mm 0.5~025mm 0.25-0.15mm 0.15~0.053 mm
8.5 0.1 04 12.8 37.8 40.6 7.3 1.1
Table 2. The properties of soil amendments.
i EC w.C oM NaCl
Soil oH 2 O.MN
amendment dS/m (%)
SEC 6.5 38.1 17.2 63.0 1.48 18.1
Compost 8.1 5.5 529 54.8 0.17 347
Cocopeat 6.2 7.4 70.0 92.9 0.15 1103

“W.C: Water Content
*0.M: Organic Matter
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Table 3. The mixture of sand and soil amendments. Table 4. The change of pH and EC by applied with mixed
Soil content of soil amendments.
Sand : oil amendment (V/V) —
SFC Compost Cocopeat Amendment  Mixtureratio  pH(1:5)  EC(dS-m™)
100% 0% 0% 0% i o T
7% 3% 3% 3% 3; 7‘86‘?) 0.41:'1
% % > > SFC 5<V0 7‘58b 1'07b
93% % % 7% 70/" 7'55bc ool
90% 10% 10% 10% ° o0e o
p—— 10% 7.29¢ 1.60a
Soldier Ly casts 0% 8 54a 0.11d
74 .T'— al _T'_il- 3% 7.61¢ 0.27¢
= I- = = Compost 5% 8.10b 0.26¢
E9F 35ty =AM B3} 7% 8.12b 0.40b
EWNRA B8 B pHSt ECE 2AHS 10% 836ab 08l
THTable 4). pHE 7.29-8.542 LN, ECE 0.11~1.60 0% 8.54a 0.1
dS - m 2 ZAH o] Bk eAle] &3] go] 2yl 3% 8.26b 0.26d
Ce T7hehe 23S BAY. Fx329] o]l o3t Cocopeat 5% 8.29b 0.29¢
@@ﬂﬂﬂ@wﬂmﬁﬂ1Zﬂﬂ@aﬂgwsmg7% s 8.11be 040
10% 7.94c 0.44a

ol T Aede & AAEEE YeERTHAN
et al., 1992).
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= o e

EY 22|y §M #Hs)
EFNFAY EFH & e EYY 3T, &
= 9 A=) Hils Table 63 2T 2ABRESS
H A BZFE 712} 20.0~26.8%%} 17.1~22.7%S Bl E
°J7H FA o TR} SR met k) HolE BY
A, FFTSFH §H99EE 47} 40.5~453%9) 1.5~1.6¢g-
mi"'2 FAbE]e] BE XA vty on, o]& USGA
71%0 AEe AoE ZAEUY. ENFA F7E &
& ME ESZEY B4 5 F4ASFE 873~1,589
mm - hr'2 YEPRT) Compost$} cocopeats 7] FA|¢] &
o &o] FIERE FeATTE Badhe AT Uehl
Ao} SFCE= ‘6‘7]'6}’1:.‘ S HYow, RE 279
A ZHEg @ FHALES EYthKim et al, 2010).
FAEGAA ENEAE FEZA A USGA 7]5] &

2
iz}

“Mean by Duncan’s multiple range test 5% level.

Table 5. The correlation coefficient between mixture ratio of
soil amendment and pH and EC in soil (n=18).

Item SFC Compost Cocopeat
pH -0.5197* 0.8526** 0.4625
EC 0.9545** 0.9679** 0.9845**

* **Significant at P<0.05 or 0.01, respectively.
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Table 6. Mean physical properties of soil treated by three soil amendments and five different ratio mixture.

Soil Mixture Capillgry Air—ﬁl}ed Total Bulk Hydraglip
amendment ratio porosity porosity porosity density conductivity
% g -ml’' mm - hr!
0% 23.3a% 18.3a 41.6a 1.55a 1,589a
3% 20.6a 20.0a 40.7a 1.57a 1,156d
SFC 5% 22.0a 18.6a 40.6a 1.58a 1,210cd
7% 23.2a 19.7a 42.9a 1.51a 1,483ab
10% 22.6a 19.4a 42.0a 1.54a 1,334bc
0% 233a 18.3b 41.6¢cd 1.55ab 1,589a
3% 20.0a 20.6ab 40.5d 1.58a 1,460ab
Compost 5% 219a 21.1ab 43.0bc 1.51bc 1,411ab
7% 23.9a 21.3ab 45.1ab 1.45¢d 1,521a
10% 22.7a 22.7a 45.3a 1.45d 1,127b
0% 23.3ab 18.3ab 41.6b 1.55a 1,589a
3% 22.3b 21.0a 43.4a 1.50b 1,372b
Cocopeat 5% 23.4ab 20.5ab 43.9a 1.49b 1,284b
7% 24.1ab 19.6ab 43.6a 1.49b 1,376b
10% 26.8a 17.1b 43.9a 1.49 874b
UGSA standard 15-30 15-25 35-55 - 313(?:28&

“Mean by Duncan’s multiple range test 5% level.
*Applied by hydraulic conductivity of accelerated range (USGA green specification)

Table 7. The correlation coefficient among physical factors in root zone mixed soil amendments (n=18).

. . . Hydraulic
Soil Item Capillary A1r-ﬁ11e(§1 Total . conductivity
Amendment porosity (%) porosity (%) porosity (%) -1
(mm - hr™)
Capillary porosity (%) 1.0000**
SFC Air-filled porosity (%) -0.7209** 1.0000**
Total porosity (%) 0.4734* 0.2691 1.0000**
Hydraulic conductivity (mm - hr™) 0.7551*+* -0.3826 0.5632%%* 1.0000**
Capillary porosity (%) 1.0000**
Air-filled porosity (%) -0.5342* 1.0000**
Compost )
Total porosity (%) 0.5105* 0.4542* 1.0000%*
Hydraulic conductivity (mm - hr™) 0.3590 -0.6643** -0.2973 1.0000%*
Capillary porosity (%) 1.0000**
Air-filled porosity (%) -0.8945%* 1.0000**
Cocopeat )
Total porosity (%) 0.4026 0.0492 1.0000**
Hydraulic conductivity (mm - hr) 0.2303 -0.3514 -0.2051 1.0000%*

* ** Significant at P<0.05 or 0.01, respectively.

ABg=ol s composte= BIEAI#FF s AFE I8 ENFA B EFNES BEY F5F, 49
Bol ¥2E 3T F ANUTHAn et al, 1992; Kim et al, 2% 2 Fdzxe *PJ+J+7%1~ ZAVEFS, E]-(Table 8).
2009). SFCE EAZFF(P<0.01), FFF(P<0.05) B £14x=

EPNZA ] T3 gd W B M3l RE 2A  (P<0.05)94], composts FABFZ(P<0.0]), RAHZF
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Table 8. The corelation coefficient between mixture ratio of
soil amendment and soil physical factors (n=18).

Item SFC Compost  Cocopeat
Capillary porosity 0.7640%*  0.6213%*  (.8995%*
Air-filled porosity -0.0649 0.5985*  -0.8744**
Total porosity 0.4829*  0.8567** 0.2459
Bulk density -0.4829*  -0.8567** -0.2459
Hydraulic conductivity  0.5574*  -0.6029** -0.0953

**% Significant at P<0.05 or 0.01, respectively.
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