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- Diffractometer type : PW1710 BASED
- Tube anode : Cu

« Generator tension (kV) @ 40

« Generator current (mA) © 20

- Wavelength Alpha 1 © 1.54060

- Wavelength Alpha 2 @ 154439

- Intensity ratio (alphaZ /alphal) : 0500

- Start angle © 6,020

+ End angle : 59980

+ Maximum infensity :
- Step size © 0020

« Time per step © 0.250

172225

- Type of scan . continuous

- Intensities converted to  automatic
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Table 1. Mixing ratios of phyliite, zeolite and hill
soil, and fertilization level of nitrogen

Treatments

ltems Mixing ratios Applied N

(%) (g/box)
0
pP-z* 70:30 1
2
0
P-Z 50:50 1
2
0
P-Z* 30:70 1
2
0
P-H* 70:30 1
2
0
P-H 50:50 1
2
0
P-H 30:70 1
2
Phyllite 100 0
Zeolite 100 0
Hill soil 100 0
Control A 100 0
Control B 100 0

* Phylite (P) + Zedite (Z), # Phyliite (P) + Hill soil (H)
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Fig 1. Diagram of non-agitated bed
in composting.
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Table 2. Physical properties of phyllite

0} 98 cmolt/kgE

zeolite H T} & Sfolm, oFHE

CECol M+ zeolite?} 895 cmolc/kg_:

[

phylite®] pHy 56
I wom,
soﬂ‘i\:}w EA

284 ok

ge s

7 Eon,

phyllifet 234 cmol/kgE A hill soil (102 cmol/kg) H

o 27 e

2) X-A 3AEA

1%, 2& phylited) FESH EAL

ZAFE7) S13)

A X-A BYE 3 dsolt 267) 6127, 2087, 265,

501° 9] peaks quarts(-Si0z)of

458° 9] peak+ Alumina(AkOs) ol

| elg gdaele, 198
o NENez B

GEth T 25179 peak® muscovite(Kp0 « 3ALO; -

6SI0 + 2H2) &

= UERA T 30979 42479 peakoll M=

mulh’tE(AheSlOmOB)E Uelgth & phylites i 5
o] SiO:8F AbOgel EHH FEE FAH 9low

Coefficient of

i i i i 0,
Material Bulk density Porosity Water holding capacity(%) cermeability
g/ e % 0.1 0.3 0.5 1.0 cm/h
Phyllite 1.31 65 448 429 422 405 11
Table 3. Chemical properties of phyllite and zeolite (Unit © %)
ltems Si0, ALO;  Ca0 Fe,0, K0 Na,0 Mg0 S04 P,0s  lgloss
Phyllite 68.9 113 02 55 12 01 31 01 0.1 90
Zeolite 67.1 135 1.3 18 24 15 08 02 - 112
Table 4. Chemical properties of phyliite, zeolite and hill soil
Avall Ex. Cations
H EC T-C T-N
Materials 0 ~P,0% Caz* Mg2+ K+ Na* CEC
15 dS/m % mg/kg cmol* /kg cmoly/kg
Phyllite 56 0.21 111 003 489 98 338 0.5 02 234
Hill soil 5.1 0.12 121 1.20 152 49 1.2 04 02 102
Zeolite 7 0.11 025 0.02 185 62.1 124 239 92 895
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3) Scanning electron micrograph(SEM) ¢} Porosity 2 348 e & 7 At F5Es 3582
A Aol A R Ao WAE A FF80l
9 30 BB EHaEs wA ANazg g EF BEEEN 37 AL ysane v
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Fig 3. Scanning electron micrograph of phyllite.
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pH ®3le] wE phylite, zeclite ¥ hill soild] o]
242 EXNE pH 204 pH 92 Z7hge] weba o]
&8 &2 %ol FasAnh M Bel £EHE

phyllite®] o] & & ADMg)Casso]H, zeolliter
CapNaySi, hill sl ADCa)Si 0.2 Weldrh pH 7
o A o] & £&0] 7P B AL zeoliteo]| ™, phylite
= FAEOE MY o o] £ M g%
o mWEA phylite pHell whebd £55F o2
275 2 7 o] 27 gEo] e 44T A

o [e]

pHel Zdo] W 2B A 9% F A

1) Phylliteo] th8t zeolite$} hill soild] ZF8]L9)
& o AFZA

Phylliteoll zeolite9} hill soil®] &3H4]-8-2 100, 70, 50
2 3097 7tz g8 £%sld ARE Axsigon,
APNE AS’Jr BE &7E g 209 2o o A
S22} A3 % 63 79) YRR SiTh

E 62 o A sYA Y 169A 0 v AT
A&ZA ASE JeRd Aotk A& 8YAe] 4R
go] 7} 2L Ay TE 94%¢<) PH(7:3)0]H, zedlite
dMe 8%E M AzAA T thEEe] ATl
A 90% ol4ke] %FF e AFE Vehy9ioh

Phylite®] 233 §5%E 242 51 ecmst 2370 ol
™, hil soile 48 cm}t 2271 Foldh olH3 Ae
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% 7t} Phyliteo] hil soild zeclite® E§8 A8+

Table 5. Porosity analysis of phyllite and zeolite

Total pore Median pore
Materials Volume Area Volume Area
ml/g /g m/g ni/g
Phyllite 0.648 216 8.742 0.0061
Zeolite 0.641 1374 0.602 0.0043

Fig 4. Changes of phyllite according to
temperature difference.
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Figure 5. Changes of phyliite, zeolite and hill soil according to pH difference.
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Table 6. Changes of rice growth affected by variation of mixing ratio of phyllite, zeolite and hill soit

Mature Plant

Dry

. . No.leaves . Root Root DW
Seedng Treatments seeding height we|ghtl/ length /Leaf DW
days rate Plant height

% cm No.plant mg/cm om %

8 PZ(7:3) 93 52 24 442 117 374

PZ(5:5) 92 49 2.3 295 115 441

PZ(3:7) 92 42 24 3.38 105 381

PH(7:3) 94 48 2.3 275 112 42.0

PH(5:5) 91 47 22 315 122 433

PH(3:7) 93 49 21 404 126 440

Phylite 92 51 2.3 443 115 451

Hill soil 93 48 2.2 412 125 451

Zeolite 83 41 20 3.68 112 39.1

A 93 44 22 366 10.3 450

B 93 39 2.2 361 115 440

16 PZ(7:3) - 79 2.8 370 146 320

PZ(5:5) - 84 2.8 310 147 329

PZ(3:7) - 92 26 314 149 311

PH(7:3) - 75 2.7 325 165 378

PH(5:5) - 8.0 28 341 155 298

PH(3:7) - 8.1 26 3.03 154 345

Phyllite - 74 26 322 12.3 454

Hill soil - 72 2.6 335 123 371

Zeolite - 7.1 24 311 115 387

A - 123 29 271 135 278

B - 120 29 267 141 275
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Table 7. Changes of root growth of rice affected by nitrogen fertilizer rate on the different nursery soil

. Applied Plant | eaves Dry Root Root DW
Szz?/:g Treatments N level height P!;ﬁ?ghﬁ/ght length /Leaf DW

g/b0x om No. plant™ mg/cm om %

8 PZ(7:3) 0 52 24 44 117 374

1 50 24 36 112 34.3

2 52 2.5 36 125 457

PZ(5:5) 0 49 2.3 30 115 441

1 47 22 32 121 497

2 50 23 36 105 232

PZ(3:7) 0 42 22 36 105 381

1 50 2.3 37 11.3 408

2 50 24 3.7 115 391

PH(7:3) 0 48 22 2.8 112 420

1 52 2.3 31 106 40.6

2 48 23 3.0 110 30.0

PH(5:5) 0 47 22 32 122 433

1 48 22 39 105 333

2 47 2.3 39 122 425

PH(3:7) 0 48 21 27 126 440

1 50 2.2 238 116 433

2 51 2.2 238 118 46,1

16 PZ{(7:3) 0 79 2.8 37 156 34.0

1 116 2.7 28 146 268

2 12.8 30 2.7 158 292

PZ(5:5) 0 84 2.6 31 147 328

1 85 26 29 148 339

2 134 2.8 27 155 283

PZ(3:7) 0 92 2.7 32 159 305

1 116 26 26 16.2 304

2 126 28 26 165 309

PH(7:3) 0 76 28 32 160 337

1 89 2.8 31 16.1 332

2 104 30 2.7 158 32.3

PH(5:5) 0 8.1 26 34 155 298

1 97 26 30 158 304

2 95 28 2.8 161 309

PH(3:7) 0 82 26 33 154 345

1 105 27 29 158 339

2 112 28 2.6 158 341
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Table 8. The contents of mineral ions in rice at different nursery soil

Treatments m?s Na Cao Me0 HDs S0: K0
g/box %

PZ(7:3) 0 013 028 016 0.08 025 051
1 0.13 021 021 0.35 021 1.38

2 011 019 020 019 020 125

PZ(5:5) 0 013 021 016 021 015 0.90
1 0.16 021 017 0.28 016 1.02

2 015 022 0.15 019 017 1.10

PZ(3:7) 0 0.10 020 0.17 040 0.15 082
1 012 0.26 013 0.20 026 1.08

2 0.10 022 0.29 0.48 0.36 073

PH(7:3) 0 0.07 017 023 0.39 011 075
1 0.13 024 0.15 0.36 015 0.80

2 0.10 0.20 018 0.29 020 096

PH(5:5) 0 007 014 014 0.28 012 0.85
1 017 0.24 013 0.28 014 062

2 013 027 013 0.29 011 088

PH(3:7) 0 0.10 0.08 008 0.22 011 075
1 0.13 016 014 0.28 013 082

2 015 022 015 0.29 021 0.88
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Table 9. Chemical properties of pig manure and saw dust

Treatments PH TC T-N C/N Ca Mg K CEC
(1:5) % ratio % omol,/Kg

Pig manure 71 325 312 104 054 0.32 0.56 235

Saw dust 5.7 449 007 641 0.08 014 012 145

Fig 6 Changes of temperature during composting
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Fig. 7 Changes of water content during composting
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Fig 12. Changes of C/N ratio during composting.
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Physical properties of saw dust
compost and phyllite compost

Composts

B8.D. P.D.
g/ ml %

Porosity

PsC
PSPC-10
PSPC-20

59,580
56.969
54359

0729 1.803
0918 2130
1.051 2.303

Fig. 14.

- B= PSPC-20

= PSPC-10

compost maturity by

Evaluation of
circular paper chromatography during
the composting.
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Table 11. Content of heavy metals and chemical components of the saw dust compost and phyliite

compost

fterms . oM OMJ/N As Cd Hg Pb Cr Cu NaCl
% ratio mg/Kg %
PSC# 65.3 355 8 ND¢ ND ND 13 417 078
PSPC*-10 414 195 35 ND ND ND 50 154 045
PSPC-20 295 165 12 ND ND ND 17 225 0.67
Specification 325 {50 50 &5 {2 {150 {300 {500 !

a . Pig manure-Saw dust Compost b . Pig manure-Phyllite 10% Compost

¢ © Pig manure-Phyllite 20% Compost d @ None Detection
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Table 12. Chemical properties of soil amended with compost
Treatments pH EC T-N OM. Avall POy CEC Ex. Cations(cmol,/kg)
(1:5)  (aS/m) % (mg/kg) (cmol/kg) — Ca2+ Mge+ K+
Control 36 0.1 0.04 0.08 55 82 120 052 012
PSCa-10P 6.1 08 0.06 113 68 8.0 118 0.59 122
PSC-20 538 1.0 0.06 121 84 96 152 158 1.54
PSC-40 65 25 0.08 3.15 94 116 254 223 1.89
PSPC10°-10 57 1.5 0.06 1.06 88 9.2 111 1.96 1.51
PSPC10-20 6.2 21 0.07 211 90 101 1.56 231 097
PSPC10-40 65 29 0.08 227 98 130 354 2380 1.49
PSPC20¢-10 58 11 0.10 1.24 87 89 2.03 187 1.95
PSPC20-20 6.1 14 011 214 96 109 241 223 1.36
PSPC20-40 6.8 26 012 2.54 103 123 3.22 351 2.86
a © Plg manure-Saw dust Compost b . Compost Mg/ha
¢ © Pig manure-Phylite 10% Compost d : Pig manure-Phyllite 20% Compost
Table 13. Chemical properties of soils grown Raphanus after compost application
pH EC TN OM. Avail P05 CEC Ex. Cations(cmoly/kg)
Treatments
(1:5) (dS/m) % (mg/kg) (amol/kg) — Cat* Mg+ Kt
Control 6.6 06 0.07 0.06 88 76 157 103 1.03
PSC-10 58 11 0.06 107 168 70 1.78 0.39 153
PSC-20 6.1 13 001 1.37 167 86 271 1.19 0.87
PSC-40 65 1.0 048 2.29 160 104 1.95 093 0.73
PSPC10-10 57 12 0.06 1.26 188 92 2.06 087 1.51
PSPC10-20 59 1.6 0.06 141 319 96 2.36 1.00 097
PSPC10-40 6.3 20 009 1.88 326 122 355 157 1.09
PSPC20-10 58 12 0.06 1.24 173 8.0 268 1.07 095
PSPC20-20 65 17 0.08 157 291 100 2.51 123 164
PSPC20-40 70 2.3 0.14 184 303 110 3.56 243 2.86
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Table 14. Chemical properties of soils grown Lactuca after compost application
Treatments pﬁ EC T-N OM.  AwllPQ,  CEC Ex. Cations{cmol,/kg)
(1:5) (dS/m) % (mg/kg) (omoly/kg)  Ca?* Mg2+ K+
Control 51 05 007 084 59 88 184 0.71 0.56
PSC-10 72 25 013 090 33 9.3 2.80 187 164
PSC-20 70 25 0.23 1.09 103 108 369 303 2.83
PSC-40 7.0 30 0.23 1.87 110 128 3.27 207 2.56
PSPC10-10 6.8 13 008 094 117 108 3.14 143 183
PSPC10-20 6.9 25 012 176 200 118 354 2.03 244
PSPC10-40 65 256 018 183 286 120 332 245 315
PSPC20-10 6.9 1.9 0.08 0.89 167 110 2.58 250 199
PSPC20-20 6.8 32 029 1.02 446 119 262 © 341 3.01
PSPC20-40 72 30 0.17 161 514 126 441 254 3.29

Table 15. Physical properties of soil amended with compost

Treatments Bulk density Porosity Water holding capacity
g/ems %
Control 1.22 302 144
PSC-10 141 325 188
PSC-20 167 388 186
PSC-40 195 438 204
PSPC10-10 1.27 234 164
PSPC10-20 1.79 247 222
PSPC10-40 182 304 256
PSPC20-10 1.89 294 198
PSPC20-20 2.02 251 218

PSPC20-40 232 223 308
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Table 16. Growth characteristics of Raphanus in soils applied with compost

Treatments Length of leaf(mm) Number of leaf(ea) Chilorophyil{ mg/100¢r)
20 days 30 days 20 days 30 days 20 days 30 days
Control 153 206 433 6.53 315 411
PSC-10 294 314 712 745 413 455
PSC-20 257 315 6.70 798 403 495
PSC-40 7256 270 6.53 725 413 421
PSPC10-10 286 344 716 970 389 410
PSPC10-20 320 36.3 7.70 930 359 405
PSPC10-40 227 308 777 938 413 427
PSPC20-10 300 334 745 883 436 4.66
PSPC20-20 247 325 638 728 415 424
PSPC20-40 265 312 743 725 411 401
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Table 17. Yield of Raphanus in soils applied
with compost

Total Weight Lenght

Treatments weight of root of root
g/ea cm
Control 60.8 3.56 401
PSC-10 930 559 7.08
PSC-20 905 512 493
PSC-40 76,0 420 485
PSPC10-10 1260 521 781
PSPC10-20 1310 711 6.15
PSPC10-40 1210 6.87 590
PSPC20-10 1030 520 6.90
PSPC20-20 91.2 517 870
PSPC20-40 85.8 432 6.23
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Fig 16. Yield of Raphanus in soils applied with
compost

Table 18. Growth characteristics of Lactuce in soils applied with compost

Length of leaf(cm)

Width of leaf(em)

Chiorophyll{ mg/100¢rt)

Treatments
20 days 30 days 20 days 30 days 20 days 30 days

Control 423 6.5 6.3 86 211 222
PSC-10 118 147 108 14.4 235 2.30
PSC-20 104 124 92 124 220 222
PSC-40 72 8.0 8.2 9.0 212 222
PSPC10-10 122 156 100 130 232 2.75
PSPC10-20 115 150 105 12.6 244 2.66
PSPC10-40 102 116 8.2 9.6 232 275
PSPC20-10 132 14.0 85 133 2.23 285
PSPC20-20 115 132 91 115 235 256
PSPC20-40 100 115 91 105 2.34 2.55
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Table 19. Yield of Lacfuca in soils applied with

compost
Fresh Welght
Treatments weight(g/ea) of leaf(g/ea)
20days  30days  20days  30days
Control 153 326 103 156
PSCe-10P 24.2 513 126 265
PSC-20 20.3 428 120 234
PSC-40 16.6 397 103 185

PSPC10°-10 268 50.8 136 288
PSPC10-20 302 538 154 305
PSPC10-40 289 386 143 239

PSPC20%-10 289 529 150 295
PSPC20-20 253 483 146 283
PSPC20-40 206 383 133 206
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Fig 17. Yield of Lacfuca in soils applied with

compost
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