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ABSTRACT
Received: August 7, 2017 A more efficient use of nutrients from organic sources can benefit both farmers and water quality in agriculture.
Revised: November 3, 2017 In this paper we reviewed information related to the regulations and guidelines of a swine liquid fertilizer to

propose an establishment scheme for the official standards of swine manure slurry as a liquid fertilizer for
organic farming. According to the law of establishment and designation of official standard of fertilizers, the
liquid fertilizer made with pig liquid manure belongs to the byproduct fertilizer as of one of organic fertilizer.
However, the official standards for byproduct fertilizers including the liquid fertilizer set by the Rural
Development Administration (RDA), especially for a liquid swine manure fertilizer, should be revised to meet
the goals of laws pursuing the environmentally sound agriculture, especially for organic farming because the
terms and relevant standards need additional specific standards alike the standards such as impurities and
parameter for declaration in EU. Therefore, it is suggested that official standards for byproduct fertilizers
should be revised with respect to nutrient, salt content as of SAR and Na content instead of NaCl. Also we
need to develop the maximum limit of heavy metals in soil to which the liquid fertilizer can be applied, as well
as application rate depending on EC of the liquid fertilizer.
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Proposed standard for the quality of a pig slurry manure fertilizer.

Factor Evaluation Unit Remarks
Total
Nitrogen (N) Soluble
Fertility O;i?:; = (%) as liquid (to be decided after field test)
Phosphorus (P) Soluble
Potassium (K)
4. Limit value: As (5), Hg (0.2), Cd (0.5), Pb (15), Cr
Toxicity Heavy metal meke™)  30) Cu (50), zn (130), Ni (5)
PAH (s) Not detected
Pathogens No pathogenic microorganism
pH (1:5) less than 7.3
EC (1:5) (dSm™)  Salinity; less than 4
Na (mg L) Soil physical property (to be decided after field test)
Homogeneity Cl Crop tolerance (to be decided after field test)
Organic matter Fertility (to be decided after field test)
. (%) .
Ignition loss Impurity; less than 0.5
Others - Volatile fatty acid (0.43 g COD g VS)
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Introduction

AR =7 sSAE 558 2 BESS s o= felltt AT AR M ES H o] Sl 7FSE e B - oH] o] 2
24 S Sloto] AT 5 Ok Al S FA5k glo] BPle] A9 DY AL FHT S 471
ZAE ARgo] 71551 = QITH(KOSIS, 2014). 18]12007H SEHEA 9 oFAEAE Akt G715 Ads7)
O] 212 A& O] AlF-S floll 7715 FAH FAl 5 SAL Lol & A §71dH g, Baf7dE, nilE
A5 oF 574 Lo A A5t itk Tefu - sE218 1A vl =3 9 A1 ollA = H] o] 247
F2 R AR SR S0 A4 - PelstiL Qlo], B ERONIS 2 7} Hi: ou]o] o8-8 S

+
S17] Qlelixle 2laghe] B 7| A Z2 @A Q1 Hijto] B a5ttt (Chung, 2015).
8AE S AY AL Qlet. RIS A AL B ERAI 7SR
E ] &S ol S 7 [ M) = 1 ERtRro| Yot -8/ A H]
MEAZHSTE 4 Qo] o8 §&0] =T (Jeon etal., 2012, 2013). 134 7153
o] o] ot Al-8-2 57 0 o] ¢1Q10 2 ZR85}/| I JIT (Ra, 2013). A|E7HA] 2] 9 Al B 313H3
F 59 T Lol TP HES Asto] 71520 A2 It Alst A4, FE o] = - oF
HIE A ESSH] 9 5 , 715 B - oH] et 58-S IRt AlE 750U (MAFRA,
2014; RDA, 2014), ©]i= th-2 E[u]of| g =]o] Qlar, du] o] H-eolli= {71 s AN E I 2] ghot A 2 -8
S AR o2 &-gE| v §lrt
b S4kt o8-S flote] AR i o] H g /o] T x| o] SHSAME R R = 7SR 35 AT
U 2 O] 715 e FE A 2 A AR 52 FRlotaL Lot Ad4ke ofu| o] bl 8-S Q1R T
7otk (Lee et al., 2009). B 7715 H& BeIohke oA AREI Q= F71sd2] 3 51871
FALS}o], 7hStr M-S Asto] Eolual Sl 7SR O] 28-S Sdficto] 8 @ A WA W S4ks 7t
O] 71 A 2]of thgh RS Z37kebr| Sfoto] Hieto] astet. wheha] =2 7Rl SH]of| theh TAQl
A8 5ol A A2 A2 thE Alsgto] Al whet 1) 755 O] T W o] gof| Ut HE, 2)H| =],
121 3)38Eo1d S 2 R7141E T T - o] 8ol B E 52 T Hlasto] 7=
7V EAA ARG 915 EE F Foln R o, fell a5 51871
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Present status of utilization of animal manure as a organic fertilizer 7[=Er & 0|83t EH| 2 oiH]E o]

BT AR 2T A S S75b7] 1510 IR ARI0) kT Ghg ol BTk AHE A A 7HE ke o)

Apgo] TS AGHHo|ck, 7k B H1]0] oz AN O] S HUEAT PALRO] AUSIS 2 A5k EOF IS 5

A9 Bk RS Fo) A47Rse 1e 59 84S 91510l A% L APRAIgAel A v 1% 2o] 2] 1)

1 9IEF(RDA, 2015, 2016). S5t gt 7158 AAs1e] 71 7)20] Agehel 575 QAR ALgo] 7Hs ok
_]

= sglorHERS o] 83t oule] 5 oleigl 7|l Aol lo] UL olele AHoltt (Ra, 2013).

HlE0] BAL BAsk AL S} H S Falel AT S fAlsk FAA M BB e
2 2102 W A131355 MRS AFEAr (RDA, 2015). olo] w2 vzpe]ge vz, nE=et
sarBHE0) ol AT, BE AR Sl thet olnlE Aelska ik, @A) eI g714E 5ol 1), 7
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Table 1. Definition of the composted organic fertilizer by Enforcement rule of Article 2-Act Da-Section 5 related to
Environmentally sound organic foods.

5) Meaning of compost and digested liquid which use only animal manure as source is that materials
produced from organically growing livestock farm that do not use any of antibiotics or recycling
Revised agriculture, and those should be completely digested. Also they do cause any environmental problem
due to excessive uses, loss, and leaching. But the compost and digested liquid produced from the farm
besides the farms mentioned above should qualify the following terms and conditions.
Any of requirement can be needed because the standards for organic materials as fertilizer is deleted
from the regulations.

Reasons

Aol PHHE AP 2] HH3 A SrhEsgo| 2 (Table 1) 7R s YR 2 ok EH]e} Hu|(o]ol <715
e 5] et ithe RSt FPAIEAE S 8 B BSste oz Abart 5ol A Rl AR A
S = 2o, | HeA| AN ARESHE, Tt AR, 7 B8 522 Qo] R e HS kA ohs)
=5 Slofok Rttt (MAFRA, 2014). 124 715k F|R|9] 734 44 2318 251 A7 st =3e] 9l
ARgol 7HsSHAIRE dH] o] 7-¢- o2t ol A A| 2]l It A Lee et al. (2016)0] AIARE A, -2t =
ARt dgkE mfetste] 71SE dfrlof thsto e A7 s 241 5= HESH YR 7 s dAEA Y] 8708
ZEE v = A G-gHeto] nhsiofof gl

Fertilizer management law set by RDA and the types of byproduct fertilizers ‘5-=71S2 11A] A|2016-
260 = v gy H AULANT - AT A4 R 22 K A2 A3zl whet BogH] w340 A -
7 - w2 B BARER]R O] 217 - #H|%]of| Poto] YRR AR Aes S0z Hm 38 AEE H ARSI
AISHATH(RDA, 2016). Hl= 57874474 9 217 AA|of| A= Hm o] 74, B H| = ot FikaH]m o] A7, H|= 0]
‘w7 iz 5= 5kl U (RDA, 2016).
H w2378 AN e Hlae dis BSohe BeHRet f7]lE & MES da= she MtEra=E Ret
.ol S H7 1R SR FAMER R <5, A4, A, AR B TS G9lohs TPgollA] w2 FAE
, AR R, SAERIV S, EYUEA 52 ol 8sto] AlES Blm 2 A HHEAME T A sk= A
bt = Hof glom ZIER N Hl = FibEH Roll &)ttt BARER]R O] FR= 715 EH], 7St ad,
71H] &, nPEA] 5 3150] A1 E]0] 3Tt (Table 2).

¢

¢

Jo o mr It

Table 2. Types of organic fertilizer according to Article 4-Section 1, 2, and 4 of the fertilizer management law set by RDA.

Category Types of organic fertilizer

Livestock compost (2002. 12. 31., 2010. 3. 29.), Compost, digested rice husk, Animal
manure residues, digested leaflets, Dried animal waste, Digested animal manure liquid
(2002. 12. 31.), Digested sawdust. [9]

Fish cake, bone powder, silkworm cake, soybean cake, rapeseed cake, cottonseed cake, oil
cake, peanut cake, castor bean cake, other plant cake, rice bran powder cake, mixed oil
cake, processed fowl droppings (2009. 10. 1), Mixed organic materials (2009. 10. 1),
leather powder, beer sludge, organic complex (2009. 10. 1), blood meal (2013. 2. 14) [18]
Microbial fertilizer (2012. 7. 3)  Soil microbial goods : Removed (2011. 11. 1) [1]

Dried fowl droppings(2009. 10. 1.), earthworm powder (2011. 11. 1), Dongae blind fly
waste (2015. 8. 24.) [3]

[ ]indicates the number of fertilizers developed.

Fully digested organic fertilizer
(2012.7.3)

Organic fertilizer (2012. 7. 3)

Others (2014. 7. 1)
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Definition and criteria for the digested liquid fertilizer of animal manure 7}=51 0] 7H2] 9 o]-gof st
‘%ﬂ%"’ﬂ =] = 7HER i O] Aol = 710 ARSI oA HlE S = i W A Ao] EobE

S A (78R 1]0” S/dda o "*‘:‘111)01]/\1 H”“QL =dSHlER &8 540 a4, AskaL
Y7 HA A P v Zt
ek WI=dEA %%%ﬁ/gl%‘l?‘eg—i 7%}1— ]%Oﬂ Zﬁa‘@ Zh& TRttt (Table 3). 218131 7M5t e O] 2F
A3} 2 o]-§ Fxlof| PRt 2] ARx AleTof| A “EsHFAAERE ] Fok= 71E ozt BlETH ARxA4D
w2t TAR Bl =378 F 71t i T v = () O] 378+ A2 ERbth Thet, AAadwre] Zaekiahs 0.134

E (°lo} 7HE2 i) Al13520] 20]14] «AFASHA A O] EJH| S} Ti= AR[3LO] 7]
21 SITH(MAFRA, 2014). thet, vlE e Hof| b B8] = HHl=
Hlf%?%ﬂ%?ﬁ % EH] Ttz M) O] A o] Agdotoiok gt 785kl Itk 7HSE
LA RNO| T F4 F FAEH|R T B5071AH R 49 T, R & e ol el A, 12
T ure] Ao 2 FAd Qlct. $hH o2t 414 Qlof SRt HE 177}11 A%, et 7 oll= 7R e Y
ol-gof| TZHHE A2 A3 % EH 4 Au]o] A7) Fof wheh Astofof ghet (Table 4). ©|w] AEs)= HH|=

ZEE4
5747 9r0 2 {52 BAI5HT Qth (RDA, 2014).
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Table 3. Legal statute and its relative content about the digested liquid fertilizer.

Legal statute Content

Law regarding to utilization and management  Article 2 (Definition)

of animal manure [Enforcement Mar. 2015. 6. Liquid fertilizer means that substance is the liquid phase of digested

as law 12516 (Mar. 2014), Partial revision] animal manure containing nutrients and should be meet the standards set
by Ministry of Agriculture, Food and Rural Affairs (MAFRA).

Law regarding to utilization and management  Article 3 (Digested liquid fertilizer)

of animal manure [Enforcement Jan. 2014 as  The standards set by MAFRA based on the Article 2 No. 6 mean an

an ordinance of MAFRA 67, Dec. 2013] official standard of digested (liquid) animal manure fertilizer based on the
article 2-No. 4 on law of management of fertilizer. But the total nitrogen
content should be 0.1 % or greater. (Revision Mar. 2013).

Table 4. The official standards of digested liquid fertilizer made with the animal manure as byproduct fertilizers.

Category Contents
Standard content Sum of N-P-K = 0.3 %

Heavy metal content (mg L™
Max. contents of As Cd Hg Pb Cr® Cu Zn Ni
toxic components 5 0.5 0.2 15 30 50 130 5

No detection of following pathogens : O157:H7 (E. coli) and Salmonella spp. (Nov. 1, 2011).
Other standards NaCl < 0.3% and Water content =: 95 %

* Fully fermented and store.

* Should follow the spray standard based on the Law regarding to utilization and management
of animal manure at the time of spray.

* Do not spill outside of the farmland.

Remarks
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n]=37} Federal Research Station of Liebefeld
(FAC)oll AR - =71e] 7714 vlmel tHiRt 27lEe A7gshe 712 202 S35 51-857<F (Heavy metal
allowable levels), =22 744942 HIEA 299 (Physical composition and inert contamination), ¥4 Allstat
215+ ¢ (Pathogenic bacteriology and phytopathogens), 7Fs-F-3l= 2 (Potentially Toxic Elements, PTE’s), $H
T2t 22473 (Maturity and plant growth performance)S -7 =2 St (ANNEXES, 2008; FAC, 1995). 7718
v]7|=2} It 2014 oA Q] AT 77 AR 241 98] (ECOFI, European Consortium of the Organic-
Based Fertilizer Industry) 2014 o] A et {7 HH] 9] 7|5 Am HH 2014 o] F7 |84 9FFE2- 3% ©|
ol ot AXQEL 5% oo 2 T3 AAI A F7TE) AT NS 2% VS22 7d5kal It (Table
5). wt2bA =] 712 A Al A2 Ut = 9] 71 2 o7t flev ks frsfEE o] 7B SAt @l
A ARSIAL Qe A, AatAl, 123l =S TR AR EXolu Hlss a2 7 ste] 57t Hgtstojor

g 702 et

Foreign laws relevant to criteria and ranges of contents

Table 5. Proposals and previous criteria for quality and safety for the liquid type organic fertilizers by ECOFI in 2014.

pm' oc’ Niot Norg P,0s K20 Pathogens op’
Category -
(%) Salmonellaspp  E. coli PAHs
. . - Nonein25g 1000 6
P N . < 2< Nol 2< 2<
revious 0 min, 3 o limit sample CFU g'l meg kg’l
Proposed No min. 5< 2< 2 < 1< 2< Same as above

TDry matter; ﬂrOrganic carbon; §Org. pollutant.

Table 6, 7-= 29|20} =AU 0] A7/4d7 [/ Akt 0 2 A 23t WH| = 0] FA7IEC = A9 A0 HH|7|E2 X
AFA7NE, So5 AF (F 5 73), BAlolEE (Xenobiotic compound), P18 (2|4 F43 2% B 717, HAtE]
o ob A ffef] 20120 F7E= 712 AR iEE] daet M4 Aad|E 508 75 AT (ACSP,
2001). ZL0] g7 40l FA 715S AW (Table 7) Y, BB, B4k, o, 4718 O, 159 525
2 (8|4 A|2]), 5 A5 (Parameter for declaration) 2 77 5.0 2 FLES)31 QITt (Wheeler, 1999; Stefanie, 2009).
T18)ar F=re] A7) Aehl 7| (PAS110:2010)= AW B HAuAE, fotEd (a5 79), 8= (1Y
/3 AAE, A e 71, B (B RE 27F5), Bl= 71 (pH, TE4, ), T8, dREH A4, 5

84 GO HER, A%, 4IU 407 AokE 3 ol thote] 7152 95} Ik (ANNEX 2, 2004)

Table 6. Quality guidelines for compost and anaerobically digested liquid manure in Swiss.

Criteria

Liquid digestate

Minimum quality

Fulfilled according to minimum quality (FAC, 1995)

Heavy metal < Osubst limits

Hygiene Complies with minimal quality requirements according to FAC (1995) with temperature protocol
Impurities Complies with minimal quality requirements according to FAC (1995)
Decomposition -

NH;"-N (kg TS) >3

N min. >3
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Table 7. Quality standard for anaerobically digested liquid fertilizer from biowaste (RAL GZ 245).

Quality Criteria Quality requirements

* Proof for successful treatment for sanitization (heating of the input material to 70°C for at
least 1 hour or input-output control)

* Proof of compliance with the hygienic requirements by temperature profiles (monitoring
the process temperature)

* Max. of 2 germinable weeds and sprouting plant parts per liter

* Salmonella not traceable

Hygienic aspects

* Max. 0,5 M.% dm selection and weighing of impurities (glass, plastics and metals >2 mm
Impurities * With an impurity content > 0,1 M.-% dm: max. area sum of the selected impurities shall
not exceed 25 cm” L

Degree of fermentation Organic acids (total) < 4.000 mg L™

Odour Free from annoying odors

Organic Matter Min. 30 M.-% dm, determined by loss on ignition

Heavy metal content * Limit values correspond to the waste and fertilizer legislation

(Pb, Cd, Cr, Cu, Ni, Hg, Zn)  * Micronutrient (Cu, Zn) plausible value should not be exceed.

Product type (digestate product liquid or solid), Name of producer, Bulk density (volume
weight), Dry matter content, pH-value, Salt content, Plant nutrients (total) (N, P,Os, K,0,
MgO, S), Nitrogen soluble (NH4-N; NOs-N), Micro-nutrients (according to fertilizer
legislation), Organic matter, Alkaline effective matter (CaO), Benefit value index,

Parameter for declaration

123 9139 A wlelAs St AR e EHER sk Lo 9] A FACOIA 78Rt

E8RE (55°CLF65°C) 0l F43 71X (15 = 35 0 u 09 55 -t 918 A 2] 23 9] 2ol oll ol F-&
tiste] Qtobal Qlek gt AQIA0] A K 24 of Bar 7] 7ho]| b2 2|4 7158 A5kl Qlok (ECOFL, 2014).

Tas 7S AR et vl=h BIAE ZSleto] F 870 RS gkl Loy =Tt A=
H| A2 A9t 77) F=o] sl 715 A5 Tt (Table 8). 554 5-87152| 2 vl wslo] B nj=to] 7]%]
7} 7P o™ 2904, B, 9] 7|52 FALSITE oleh Zo] o] tiF-E =70 S 5184 712 =]
7|EHTH e =& 2 08 FAEGIE o] Qo] FH=7E Ak FE=T K A=l Foll 85171 $13F EU-Eco level
& A5}o] A8} QT (Table 9). 18] 1 0]=k0] 71528 28 AQlst 77] 82 (&, 71=8, a], U, S8, ol
H|Z)of] tigh A5 ot glom Heg Fajrt 24210 7S AAste] feskal Qlot (William, 2000;
Lawrence and Smith, 2002).

Table 8. Heavy metal concentration limit values for digestate from biodegradable waste management (Osubst Annex 4.5).

Limit values of dry weight (g ton™) Relative proportion (%)

Element Swiss  England German USEPA  Korea

A) ®) © D) ) A/E B/E C/E D/E
Lead (Pb) 120 200 150 500 15 8.0 13.3 10.0 333
Cadmium (Cd) 1 1.5 1.5 39 0.5 2.0 3.0 3.0 78.0
Chromium (Cr) 100 100 100 - 30 33 33 33 -
Copper (Cu) 100 200 100 1500 50 2.0 4.0 2.0 30.0
Nickel (Ni) 30 50 50 180 5 6.0 10.0 10.0 36.0
Mercury (Hg) 1 1.0 1.0 17 0.2 5.0 5.0 5.0 85.0
Zinc (Zn) 400 400 400 1850 130 3.1 3.1 3.1 14.2

Aresenic (As) - - 75 5 - - - 15.0
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Table 9. Programs or countries with proposed new or reduced concentration limits for metals in EU-eco label.
EEC EU-

Bloment (e Rule’  Eeo-Label B-Agr NL 1 NL 2! CH UK’
Arsenic - - - 25 15 -

Cadmium 0.7 1.0 1 1 0.7 3 1.5
Chromium 70 50 70 50 50 150 100
Copper 70 100 90 60 25 150 200
Lead 45 100 120 100 65 150 150
Mercury 0.4 1.0 1 0.3 0.2 3 1
Nickel 25 505 20 20 10 50 50
Zinc 200 200 280 200 75 500 400

TCountry Codes: B Belgium; NL Netherlands; CH Switzerland; Agr Agriculture.
TEEC Organic Rule Is #2092/91 Brussels.

§Quality Class A.

"Class B and EU-Eco-Label.

‘UK Compost Association (CAS2).

T 2902, G =Y, TP v FEE 51 8VIEAE D=t vaste] B A9j20] B et /b=l

TR ORI T QLo m =0 72 et -2 0] T8HIeE 85H R 2 A 08 A }Q E1r(BSL 2010). 1
311,} o3 IrlEL FHe) 24 7 E5H o] vk mitky]o] @] 7|2 R e ko] Az o g 204 7|2 S
F7ote|al o] Folm EHEo] A9 HIAE 1A T_%'}Eoﬂ F7I5Ht (ECOF, 2014). “JFEW @A =] =H
‘—’HH] Sas 7o) foly = 7l T sot HH|E 85 £ol7] flole] IH] Fa&tE e HES
Q7 Qlckar ek
VY TR UL O 2= ofE] 4] 2P F oA E A s Aol TRt 71 0 & dint.of Ao A A
8okl Qb= Ael7]Eat Wiol] oo A At 25 ﬂi?ﬂoi THSEAL ATt (Table 10).

Table 10. Hygienization requirements for digestate from biodegradable waste management.

Requirements for digestateJr Observations

At least 24 hrs. hydraulic retention time at 53°C or higher Absence of short-circuit flows must be demonstrated

At least 14 day hydraulic retention time below 52°C plus
successive heating (post-maturation) to at least 55°C for
10 hrs or at least 60°C for 5.5 hrs

During post-maturation the temperature must be reached in
the entire window, also in the edges

or another equivalent process which guarantees the same

Lo Such as pasteurization, steaming etc.
hygienization

"The requirement are based on the Danish (Statutory Order. Ministry of Environment & Energy) and Swedish (RVF-Quality
Assurance System) guidelines.

2217 RSO e B ool - S a4 ARS s1alo] el elule] 4z 452 Adelin 2
511 9Ick o2 Hole] A9 B Fa4 U 71 Eekn glon] YEt AEsk HAgo 2 Tel o)
AN, 2|3 Ty Hes ES Y S5 A0 2 7]FS AAJokal Itk (Table 11). Canadian Food Inspection

Agency (2011)7FAARY 574 EF W ZH] S5 518714 Hlalsto] B F2jet 270 it 7E2 flom
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-

et Jo] 712 =Y, s, ofHle] 5o w7 7Rt o WAL S0 HEEY Vet e

=olet. e Afutet ohH =0 7 | ef kARt 2ol A e 712 glou B[] 0] B ECE 7|t HH] o]

F ool we Rize 2= YA A2 R LRt 335 emE 7158 H2] 45 (L m?)& AAISEL QlTk (Table

12). ol 2 EH|S] EC7}0~1 dS m' ¥ 73 Bl HEfohs <2 AIRSHA] 224 EC gho] S7Fers Aejgo]

25t EC 4ol 12 dS m ¢ o) 749 RIAe 222 m* 22 E] ofok=2 12| R 222 749 ' 8 2] E
oot A 2] =3 ARtstal Itk (William, 2000).

Table 11. Absolute soil metal concentrations, based on soil type, over which applications of composts and liquid
fertilizer are restricted or forbidden.

Cd Pb Cr Cu Hg Ni Zn
Country Soil Type 3
(mgkg™)
Canada " 4 100 o ok 1 36 370
Clay 1.5 100 100 60 1 70 200
Germany Silt 1 70 60 40 0.5 50 150
Sand 0.4 40 30 20 0.1 15 60
+7x107 + 2+0. +1.
bolg? 4TI o sgenr 1906 020000 00
Italy 1.0 50 50 75 1.0 50 150
Switz 0.03 1.0 - 0.7 - 0.2 0.5
Max. cumulative content’ 4.0 100 - - 1.0 36.0 370

T German Ministry of Environment (1998); Canadian Council of Ministers of Environment (1998).

T Bavnick (1989) Key: T = Clay%; H = Humus% with 0.1M HNO; extract after (Hani, 1989); Berset (1993) ** Canada Fertilizers
Act covers these elements.

SMaximum Acceptable Cumulative Metal Additions to Soil (kg ha™) (T-4-93-Standards for Metals in Fertilizers and Supplements,
Canadian Food Inspection Agency (2011).

Table 12. Maximum compost application based on salt content”.

EC Rate for sensitive plants Rate for tolerant plants
(dS m™) (L m?)
0-1 Unlimited Unlimited
1-2 <15 <60
2-4 <8 <32
4-8 <4 <16
8-12 <2.5 <10
>12 <2 <8

Modified after Australia Standards, AS 4454-1999 based on rates mixed into the top 5 cm of soil.

T I 51 Tl o 75 48 Sk BRI 122 Table 159 20 Y
Sk, wiA] EHolu|o] F2e A ), 1217 2 = =
4, 12131 w4 pH, EC, Na, Cl, 483 1
RIS % olek
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Table 13. Proposed standard for the quality of a pig slurry manure fertilizer.

Factor Evaluation Unit Remarks
Total
Nitrogen (N) Soluble
N Organic . .
Fertility Total (%) as liquid (to be decided after field test)
ota
Phosphorus (P)
Soluble
Potassium (K)
4 Limite value: As (5), Hg (0.2), Cd (0.5), Pb (15), Cr (30),
N Heavy metal (meke™) oy (50). zn (130), Ni (5)
Toxicity PAH (s) Not detected
Pathogens No pathogenic microorganism
pH (1:5) less than 7.3
EC (1:5) (dSm™)  Salinity; less than 4
Na (mg L) Soil physical property (to be decided after field test)
m
Homogeneity Cl £ Crop tolerance (to be decided after field test)
Organic matter %) Fertility (to be decided after field test)
Ignition loss ° Impurity; less than 0.5
Others - Volatile fatty acid (0.43 g COD g VS)
Discussion
PG ] <3he] T W0 B E QA BB Aol SIS JFUO R ALY $J5tel 715
wROle) B FAL vRo TA] G THHE 4 G FoN R Ak, T2y 9] A0 e 9
oF. T} o] ER ol vl 23 728 520k 2ohu v RH) 7121 NPK ] 8101 0.3% oY
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