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Table 1. Some properties of seven organic fertilizers used.

Formulation ®Rips FEEE AHRE =Z=x2 =2 =20 =85 =@

No. pH (1:1) EC(1:5) OM T-N T-P T-K T-Ca T-Mg

dSm g kg!

A* 7.6 10.6 500 31 12 23 11 8
B 7.7 7.6 530 28 10 28 21 14
C 7.4 8.9 530 40 14 22 5 9
D 7.8 6.8 520 25 9 23 19 12
E 7.9 6.7 550 27 11 21 11 10
F 8.5 3.9 410 18 26 16 21 9
G 7.5 4.9 500 19 2.1 16 5 8

* A, B, C, D, E, F, G: Organic fertilizer formulations

IKFERHETE BRI AL T (7 - 2012) » — » ZHAESB1% 110 kg ha”
R 100 kg ha™' » EHEEERHHE A & D EURIRE S . SHE AR A B IERHE A E (A
fr) =%#HEE * (100~ FREEHZYTEEE) < (1-FREEHZY &8%)
x 2.0 x 0.0021 (/NEE[EIRE ) - BB A-G /NEE S IR A E— - ZHIES B 7R
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Table 2. Some properties of soil before the experiment.

B EEE  AWE  Bray-1 B RJEEIEST RIEEEOESS A AEHUIRRE

pH EC oM Bray-1P Mehlich-1 Mehlich-1 Mehlich-1

(1:1) (1:5) K Ca Mg
dSm™ g kg’ mg kg™

4.7 0.13 56 31 87 1,539 188

13 pH B A= s 7k =1:5(w/v ) » iy Th % DU 3 Mk 7 (McLean, 1982) -
BEEE(EC)DAd:7k=1:5(w/v ) {K¥& 1h e - DIEEE R EHH]E ( Rhoades, 1982 ) «
+ A S 4 & DL Walkley-Black 7 H|E ( Nelson and Sommers, 1982 ) - #ilL Bray-I
EZEA > PEIESHEE L LI E (Olsen and Sommers, 1982) o G RN  $5 K LA
Mehlich-T FEZERY » ZERURE LUK EEEHRIE P& & (Knudsen et al., 1982) »
RIER G B T2 AHOEREE (ICP) HIESS k#£5 & ( Flannery and Markus, 1980 ) >
iR 3 EHE -

P HTERILL SAS ( statistical analysis system 6.10, SAS Institute, 1990 ) F2=3
T8 55747 » FFLL Fisher LSD YT B S (H . A2 5204 -

R
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2008 fE—HifEREfERE A REAE | For s —BIERER (3 H.BAT) £ 20 KA
AL AR SRR R - T BE A2 T ORAHREIE N - AR ZE 20 REMRFERIRATHE -
fERS i R EZHIRRE . RIEREN - £ R E 70 RERFEREEACREE - EfERZE
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Fig. 1. Vegetative mass at different growing Fig. 2. Changes in nutrient uptake by 1st crop
periods of 1st crop paddy rice. paddy rice during the growing periods.
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Fig. 3. Vegetative mass at different growing Fig. 4. Changes in nutrient uptake by 2nd crop
periods of 2nd crop paddy rice. paddy rice during the growing periods.

— ~ ZHAPEOK RS TR BRI Ry 30 * 18 om » SR/ CERTPREL 185,185 £ - LE
RE D REIRE R AERIE - KEEETIHE S BHGRELER 3 Fr » KREEHE
AT B S A EE RO & B E Y AL T HE B A LR A (B GR R
TEVIRAE THERS sy 2-3 % (5 - 2012) -

2% 3. KRR T I
Table 3. The nutrient uptake by paddy rice at harvesting.

= S £5

HHPE A N P K o Mg
kg ha™

—HAE 128 214 179 25.9 15.6

—HAE 117 13.5 157 7.9 143
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= EHWERNES KL ERER LS

NEEL TG 2 B E RS KRR R IR K E B2 e BUFR 4 s - —H R —HAE
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Table 4. Effects of different organic fertilizers on the agronomic characteristics and grain

yield of paddy rice.
AR K& [ —FERI B FRE =R THIEE E R
Formulation Plant.height Panicle Spikelet Fertility 1000-grain Grain yield
No. number per ~ number per weight
hill panicle

—H = 0 i i i i i i i i T SPISEERD
1 st 2nd 1 st an 1 st 2nd 1 st 2nd 1 st 2nd 1 st an

cm no. hill* no. panicle™ % g tha

g 104a> 110a 26.8b 19.8a 8l.6a 77.8a 95.7a 86.4a 25.7a 25.4a 591b 4.42abc 5.17a(118.3)
102a 108a 25.5b 21.5a 80.6a 76.9a 96.4a 81.7a 25.4a 26.4a 6.32a 4.60ab 5.46a(124.9)
101a 104a 28.2ab 23.1a 86.6a 81.7a 96.3a 86.3a 24.2a 23.7a 6.42a 4.58ab 5.50a(125.8)
103a  107a 30.3a 24.7a 849a 83.6a 92.2a 819a 23.7a 26.4a 5.81b 4.42abc 5.12a(117.2)
104a  106a 30.2a 223a 89.la 86.4a 959a 82.7a 26.la 22.6a 6.28a 4.74a  5.51a(126.1)
100a 105a 28.0ab 22.8a 83.4a 82.5a 94.9a 86.3a 25.8a 23.5a 6.53a 4.50abc 5.52a(126.3)
10la 10la 309a 23.6a 87.3a 839a 96.4a 84.0a 26.2a 23.4a 5.85b 4.24bc 5.05a(115.6)

H(CK) 104a 106a 27.3ab 22.4a 69.8b 81.8a 83.9b 83.6a 21.7a 22.8a 4.69c 4.05¢c  4.37b(100)

>

Q ™ m O O w

z. [A]Z2 1 - Same as Tablel.
y  F—HISC A EE R DL LSD ZEE MR HIESTE S% /K E T ZEAEE -

Means values within column followed the same letter are not significant by LSD at 5% probability level.
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Table 5. Effects of organic fertilizer applied with phosphate-solubilizing microorganisms
and silicate slag on the agronomic characteristics and grain yield of paddy rice.

mEAS o= [ —RERL FeE=R THIE 7 &
Treat No.  Plant.height Panicle Spikelet Fertility 1000-grain Grain yield
number per number per weight
hill panicle
—8 = i = I =i i i I 2 i 2 SPE0ER)
1 st 2nd 1 st 2nd 1 st 2nd 1 st 2nd 1 st an 1 st 2nd
cm no. hill! no. panicle™ % g tha

A* 1152 114a 22.3a 20.1a 82.5a 66.4a 86.7a 84.7a 25.5a 22.4a 537a 4.42a 4.89a(118.9)
B 112a  113a 224a 19.4a 81.3a 67.2a 86.4a 83.6a 25.6a 23.4a 4.79a 3.84a 4.32a(105.1)
C 1152  120a 21.3a 20.8a 85.9a 71.1a 883a 84.7a 254a 24.1a 4.46a 4.33a 4.39a(106.8)
D 116a 114a 22.5a 20.1a 86.8a 70.5a 88.6a 84.5a 24.7a 233a 4.96a 4.09a 4.53a(110.2)
E(CK) 112a  113a 21.4a 19.8a 82.6a 683a 87.4a 83.4a 25.1a 22.5a 4.66a 3.55a 4.11a(100)

z: AVEEICE  BAAREICH-AEE - CHRMEICH -1 ERIEE - DA S IUE AR+ IR IEE
EHR(CK) &R -

A: Organic fertilizer, B: Organic fertilizer + Phosphate - solubilizing microorganisms, C: Organic fertilizer
+ silicate slag, D: Organic fertilizer + Phosphate - solubilizing microorganisms + silicate slag, E: CK
(Commercial fertilizer)

y. [A]3& 4 - Same as Table 4.



KRR RS A R DR AL T A 58 (33)

 BRERHEC A INAE R EA W BIE B Y R MNE RIS B

B8 RT3 VR A o R R it S T i v SRR S N R B LR 1 2 R B0 3R 6
BT o — AR “HIERRLLES RS 0.11~0.25 K 0.06~0.09 » & 0.16~0.30 K
0.05~0.09 - i HHTRIEATERT s 0 - ARIBOME R 53758 (0 2 5) - BREEBYEANBLE > 0
g~ TEMER TR 0.11~0.46 (F/NA 1) » R > ML BRERAT SN e — A
TEBFE - EHEMERE 14.7~153%)% 16.4~17.5% » HIZEE 6.46~6.62%)% 6.47~6.64 »
BEBRRAEE 95~97 & 96~98 » R BIREEG 751 » (HRGE S%HE =R -

FAAKRANE SR LB T BRIE R R B E R —FAE B RIEEERARK 5
SEEREN > BEOASER - HEHFEN & ERE  ZIHFEFRIDEEE & B
B o B AR SR E R R - KRR R E  RE KT SIRA » B REOKRE
o (HESER & B (F05F » 1985 5 Chamura et al., 1979 ) - —fi DLESEMEREA
FHEHESERE - SRREEES R (F15 > 1988) - MEMMEEY & &6
Bk 2EE AN - T ESEEEY S ElEEEERAa E (FFRIE - 1988) » K
B ELBE IR IR PR GL 20% » FFEEI N ST EREIERID (R 20%89F5 KR (2155
1988) -

7 6. ATRE IR T I Invaw s Rt P A FR IR T S KR SN KB LR I 2
Table 6. Effects of organic fertilizer applied phosphate-solubilizing microorganisms and
silicate slag on the physico-chemical properties of paddy rice.

B PR 57 = HH H LB HEHE BHB A
Treatment W. center W. back Amylose Crude protein ~ Gel consistency
Noo o —y =g — T 0 S 9 T )
1 st 2nd 1 st 2nd 1 st 2nd 1st 2nd 1 st 2nd
% %
A’ 0.13¢” 0.07a 03la 0.06a 14.7a 16.7a 6.5la 6.57a 96a 97a
B 0.25a 0.06a 0.16b 0.09a 153a 17.1a 6.47a 6.51a 97a 96a
C 0.11c  0.06a 0.28a 0.05a 14.7a 17.5a 6.6la 6.47a 96a 98a
D 0.16b 0.06a 0.30a 0.07a 14.7a 16.4a 6.62a 6.53a 95a 98a

E(CK) 0.23a  0.09a 0.17b 0.08a 149a 16.4a 6.46a 6.64a 97a 98a

z.y. Same as Table 5.
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A BRERRELRINAHMERERYRBIEEH TIER N RE

A DR C 5 VAN T Wl TR R ot P ey T i e 3 L) 2 BN SR 7 o » i
pH {H 4.7~4.9 » Ry 118 » R C & D Ryl Fif MR A& H pHA.9 s - et
BerifEem 0.2 BAG7 > MELEENSE (¥ - 1983) AR IR IE & n] 2= 1% pH
EHIRE R —3 - 135 EC 4 0.12~0.13 dS m™ » {RIE=1F (1978 ) WFCHEH+ : /k=1:5
T3 EC (5 05~1.5dS m™ » $kREREA GESAAmPE - AREBEHER% BC [HH(E
f20.5dS m' o EEOKRIREA R E - TIEERE S8 5964 gkg!  BEERRTEEA
K o Hfg I K BITE Bray B (P) &8 31~33 mgkg” - Mehlich §# (K ) &8 76~94
mg kg » Mehlich % (Ca) & & 1,461~1,783 mgkg" » Mehlich £ (Mg) & & 181~224
mg kg - HER AT RS2 EEHE -

= 7. ERE NIRRT R I0vE B i PR BRI A IR T 2
Table 7. Effects of organic fertilizer applied phosphate-solubilizing microorganisms and
silicate slag on the soil fertility.

EHAHE MmE EEE HE  Bray Mehlich  Mehlich  Mehlich

Treatment pH EC o.M no.1 P no.1K no.1Ca  no.1Mg
No. (1:5) (1:5)
dSm’' gkg! mg kg™’
A? 472"  0.12a  6la  32a 76a 146lc  181b
B 482  0.2a  64a  32a 94a 1,645b  222a
C 49a 013  6la  33a 89a 1,783a  224a
D 49a  0.12a  64a  3la 83a 1,721a 216a
E(CK) 49a 013  59a  33a 77a 1,656 216a
iglfgaef;e 55-68  <0.6  >30  11-50  30-100  570-1140  50-100

z.y. Same as Table 5.
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Development of Organic Fertilizer specific for paddy rice
Production in Organic Farming '

Chun-Chao Chuang > and Chiu-Shyoung Lo

Abstract

The purpose of this study was to modulation specific organic fertilizer formulation for
the cultivation of paddy rice based on the paddy rice nutrient uptake and growth. To
improve the imbalance of nutrient absorption by rice plants and accumulation of heavy
metals in the soils. As well as increase rice production in organic farming. The field trials
were conducted at Hsinwo, Taoyuan and Zhudong, Hsinzhu form 2008 to 2010. The results
showed that the application of organic fertilizer formulation F resulted in the higher yield
among the different treatments. The grain yield of 5.37 t ha” and 4.42 t ha™' in the first and
second crop, respectively, compared with the control (commercially organic matter
fertilizer) 4.66 t ha™ and 3.55 t ha™, and yield increase 15.2% and 24.5%, respectively.
Therefore, the organic fertilizer F was chosen as oorganic fertilizer specific for paddy rice
and complete non-exclusive license to technology transfer manufacturer with production in

2013.

Key words: paddy rice, nutrient uptake, grain yield, organic fertilizer

' Contribution No.470 from Taoyuan DARES, COA.
% Associate Researcher (Corresponding author, chuang@tydais.gov.tw), and Secretary, respectively,
Taoyuan DARES, COA.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


