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. 8,866 7,066 | 11,226 | 8,866 | 12,186 16,826 | 9,626 8,186 | -5,734 | -5,734
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3 6.89 0 0.29 0.015 16.23 36.70 304926 | 1727616
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senrmadauledunsd ANNINTFIY Uedumn3d DOA e
FARM.
1. AW (%) 7 75°C 20 L. lsivAu 35 ( %) Tawtimiin 31.38 5.55
2. Anudunsane (H ) 5.5-8.5 7.73 6.10
3. lulnsiaustavan ( %) ladtfonndn 1.0 ( %) taevnin 1.40 1.70
4. veawaviun (%) ladtfonndn 0.5 ( %) taevniin 1.50 0.20
5. Tnuavianun ( %) ladtfonndn 0.5 ( %) taevniin 2.30 0.40
6. Ansilwiln ( EC;dS/m ) TlAu 6 dFW/uAS 3.82 0.97
7. Uinaduvisdeniveu (%) | suslundn 5 va. L 5 (%) Tnetmin 19.29 43.36
8.USunauBun3ding( %) lsitfonn 30 ( 9) Tagtimiin 33.27 74.76
9.C/N Ratio TaiiAu 20:1 13/1 25/1
10.U5unadlavientin
aamy As (me/ke) lsiAiu 50 fadnsu/Alansu 1.23 1.36
UsenHgimeg/kg) el 2 adnsu/Alansy 0 0
fenzd He (me/kg) - fiadn3u/Alansy 206.40 276.60
nffs Pb (mg/ke) laliiiu 500 fadn3u/Alansu 0.55 0.29
uAudion Cd (mg/ke) laliAu 5 Sadndu/Alansu 0.19 0.19
Thsilon Cr (my/ke) sl 300 fiadndi/Alan3y 15.30 6.40
viBaUAd Cu (me/ke) laliiiu 500 fadn3u/Alansu 39.80 48.60

1+ 1. auaudiniuediiu = nquimunisnsedeuiivkasladenisndn

#UnIduarNauINSINEASIAN 4

2. Tavenidn  =nquawideiaiau duinddouasinundadenisudnniemsinuas

(1) 1nmsgrudeduvsd w.m.2548 NsaIYINSINENT
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4319 2.UMENTAY

HANTIATIENRANNIE U HANTIATIE VAT REANANS
E.coli Salmonella spp.
J Organo o
' ' a3una Organochlo
37WN3 m e m e ' phosphor _ Pyrethroids
WINTFIU | WA | LRI | WATIER s rines
3 3 I (PY)
(CFU/Q) | (CFU/Q) | (uz2s | (u2s | HA3H oP) elay
nsu) n3u)
7% , , ,
< 100 <10 Taiwu Taiwu W ND ND ND
NAdoU
% , , ,
< 100 <10 Taiwu Taiwu W ND ND ND
LNEATAT

5] 3 a a Y Ao ) 4 a aea 1 o & A ¢
$15790 12 99AUSENBUNANAR LLazNamaﬁma\‘iﬂzu’mumif\mm’iﬂ&lauﬂ/ﬁﬁmmﬁﬂuiuwuﬂ @.EJ’N?WT@T]GU

UNEFIIAU

y Teveaeu (Juduvsdnageu) Winwnsng (Jedunsdinuning)
Fo-ana
et Us N VR R i T R R
B wwiln/du | 9w | nande S| dwdndiu | dwou | wan@e
Wiy . | wde _— ,
(nn.) auls | (hn/l3) (nn.) su/ls | (hn/ls)
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mg/kg agluinaunndaen uasdalaneninfeeulviilaluauldifulussiunaeifiugiuvesdansndnly

AU (Table16 and 17)

Table 16 The average of soil fertility and heavy metals in sugarcane organic farmer fields.

Soil analysisl/ Heavy metal analysisy

Detailed oM P K As He Zn Pb Cd Cr Cu

a % meg/ke  mg/keg | me/ke  mg/kg me/ke meskg meskg mg/kg mgr/ke
Giterafor 00 " 1020 s0150| <50 <2 - <500 <5 <300 <500
eligibility [
Analytical
results in 555 0.56 4.28 31.89 1.09 0.02 4.35 2.69 0.09 6.82 1.76
2015
Analytical
results in 5.86 0.63 4.26 17.66 1.17 0.18 5.66 2.23 0.07 5.89 1.70
2017

Source: ' The standard of soil suitability for sugarcane cultivation. (Kobkiet, 2013)

#Acadernic Documents "Basic Criteria” of Heavy Metals Contamination in Soil in Thailand.

Table 17 Nutrient quantity application to organic sugarcane fields comparable with soil analysis.

Rate of nutrient (kg / rai)

Nutrient volume Levels =
Planted Cane Ratoon
Organic matter (%) (Dark brown soil) »1.0 Low 18 N 24N
1-22.0 Moderate 12N 18 N
High 6N 12N
Organic matter (%)(Red soil) > 1.0 Low 9N 18N
1-2¢2.0 Moderate 9N 12N
High 6N 9N
phosphorus (mg/ke) > 15 Low 6P,05 12 P,0s
15-30¢< 30 Moderate 6 P,Os 9 P,Os
High 3 P,0, 6 PO,
potassium(mg/kg) »30 Low 18 K,0 12 24 K,0 18
30-90<90 Moderate K,O K,0O
High 6 K,0 18 K,0

Source: Department of Agriculture, 2010.
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Figure 1 Annual rainfall in Mahasarakham Province during 2015-2016.

20 Figure 1 wuiamanirudmiaumansaalugaed 2558-59 fuiunaniwuogluinost
\ganafuAudosnsuessey (1,361-1,503 fadlunssrel) wifinnsnsvaresnusaullfiudilyaiiaue
Auitstafunauuiuly wasiisnwauTuluandedifos (69 Yused)

nuanIIedeu U 2558-2560 lavhnisifiuiisawazyssiiuesdussnounanan nandan A

nINU ﬁunu uagNanauLNUYewesluLlamnda uIIInLNmIaIIAIN
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Table 18 Average yield, sweetness and sugar yield of sugarcane in different treatments.

Average vyield Sugar yield
Sweetness (CCS)
(ton/rai) (ton/rai)
Treatment Organic FertilizerRate (Kg / rai)
Planted Planted Planted
Ratoon Ratoon Ratoon
Cane Cane Cane
Treatmentl
4,000 Kg / rai 12.57 8.64 11.55 10.62 1.45 0.92
Treatment2 2,000 Kg / rai + PGPR 3 10.17 11.93 12.18 11.08 1.24 1.32

1 Kg/ 100 lires of water/rai

Treatment3 18 AnN.N-6 nn.P O
2 5

-18 nN.K 0 (Planted Cane)
2

15.20 11.28 13.11 12.43 1.99 1.40
-24 nnN- 12 an.P O
2 5

-24 an.K 0 (Ratoon)
2

2,000Kg / rai+ Organic fertilizer 12.60  10.39 11.49 10.07 1.45 1.05
Ant green brand 100 Kg / rai

Treatment4

Note: Type and percentage of nutrient content in organic fertilizer (Table 2).

* Treatment 2 :Use PGPR 3 fertilizer was dissolved in water at a ratio of 1: 100. Bio-fertilizers PGPR rate
was 1 kg per 100 liters of water per rai. Spray on stalks and then plow covered with soil immediately.

** Treatment 3 : Sugarcane planting put the chicken manure pellets and in ratoon 1 input the aeration
composted fertilizer.Calculated organic fertilizer relative to the amount of nitrogen requirement. Input Rock
phosphate fertilizer (0-3-0) is applied in the absence of phosphorus in organic fertilizer And Input the
potassium (Sisuda et al., 2012) with spentwash if it absence in organic fertilizers (% Total N P K = 0.1, 0.03, 0.7)

Frunandnaie A1AUMIY waskanamina (Table 17) wuildleduvidiiouifosmiu
Anseituluslamaaoudoslgnarliiminuandnindedesdunidgean Ao 1520 dudels Fdlda
waslndiAstumslddeadiouaiinseiny (oninaunsn 18-9-18) Wnandatminandesuas
nanAntheansludosUgndesne 1 uazdosma 2 nnfianlaslinandnimindosanais 3 Yo 15.02

Ausials (eyrn wazAney, 2557) sesasnmstaledBinunsns Aenisldle dns 100% vearwugA1nL

JruUNunTBun3e wagldledunid 8ns1 50 % vesruwugmiuiudedinmianels 3 nslvinandneg

1 12.60 12.57 uag 10.17 dugals muddu luvaenidesns 1 wuinislaledunid 8ns1 50 % 109N

wugAuiuledinmiidners 3 Winandngelian 91 11.93 dusiels aenndesiudavynn uazany
(2558) nudnnwnsnsannsldelasesay 20-25 Audey WIYAULAA Aulgmuul a1eusealnd I

HARFRLNUTY 2-3 fusiols sesawnme nstalevdniAtomadnsiieufswiuAiaseiny nsldly
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MNIBNEATNT wazn1slaledunid 9ns1 100% voAiusAnusEuUNEnsaunsy Inglinandnoey
Juviddne 1 ogfl 11.28 10.39 uaz 8.64 fusiels muddudenislaevsiniuemadnsuiisuidesmn
Adasinu lumsveenaanlasinslendnifuenavensiivinisineasiifinngiased simun
nageunsldeninidneiniafiienaunuloiaifsannsotunuiuldlussuunsndnivdunidnm
WA IUNERTBUNIILA uazlinands waznaninvasiiynaunudadly agslsinunensnsuse
fauladineluladdluldusslond anmnsndfudsunieUszgnd Taguin uasdnsvosnisnanldni
PnumnzanBsassililatadonsuanidquam (Table 19) wazvasadeldluszuunsudniivny
WNIFIUNEATBUNSSdaly

Table 19 Comparisons of organic fertilizers using in the experiment.

Aerated Chicken
Y Organic Fertilizer
Organic fertilizer test Standard Compost Filter cake manure
of Factory
Fertilizer pellets
1. Humidity (%) by Not more than 35
15.68 8.11 40.99 9.80
weight
2. Alkalinity(pH ) 55-85 8.09 7.10 8.19 7.83
3. Total Nitrogen(%) by weight Not less than 1.0 1.7 13 1.7 1.7
4. Total Phosphate (%) by Not less than 0.5
3.7 2.52 2.5 4.1
weight
5. Total Potassium(%) by Not less than 0.5
2.5 0.66 0.5 3.0
weight
6.Electric Conductivity Not more than 6
10.22 3.60 0.52 13.70
(EC ; dS/m)
7. Organic carbon (%) by Larger than 5 ml. Not more
22.73 14.63 15.67 23.17
weight than 5
8. Organic matter (%) by Not less than 30
39.19 25.21 65.21 40.16
weight
9.C/N Ratio Not more than 20:1 13/1 12/1 21/1 13/1
10. Heavy metal content
- Arsenic As (mg/ke) Not more than 50 8.67 10.13 ND 3.39
-Mercury Hg (meg/kg) Not more than 2 0.02 0.08 ND 0.50
-Zinc Hg (mg/kg) - 206 181 131 276
-Lead Pb (mg/ke) Not more than 500 12.24 17.96 ND 0.62
-Cadmium Cd (mg/ke) Not more than 5 0.66 0.54 ND 0.14
-Chromium Cr (mg/ke) Not more than 300 29.99 26.78 0.02 9.10
-Copper Cu (mg/kg) Not more than 500 41.33 33.21 0.04 199.90

Source:l/Organic fertilizer standards, 2014. Department of Agriculture

ATUNANITNARBINUIINUAUNY 51816 LAZNARBULNULARLEYDUNYATNIHNANDaeBUNTE
1 10 578 Tunundaninumaisaunuiinistadedunidiisufssnuaiiasziaulinanouiny

wniign lnedifununisnasdl 14,180 unsslsnandaaie 15.20 du/ls 97 CCS13.11 s1Awngsiuag
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a

1,542 umlvseldgvsnelsiade 2 Yuniign (9,030 vmsels) unninslddenvuinunsnsanduses

9

(Y I

av 128.31 wazlleAndudnsdiuvessalddedunu BCR) wie 2 In1slddeBuniddnsuiioudewmiy
Andmsziiulignsdiueseldneiunuuiniign (BCR = 1.63) unndnislddenuuinuasnsAniiu
Jeway 27.34 (Table 19) uardaulinnisugnoseluszuuinunsduvsdavamugainiinisuandeslussuy

il usiileUSeuifisuesidudmnuuansnsseninsessglaanulasdesiiniuniasgiulussuuinuas

un3d uagdesnanluszuueil wuiinsnindeslussuuinunsBunsdinanauunulaesiugenindey

. ®©D

AndnluszuuLadl (Table 21)

Table 20 Comparisons of costs, revenue, net profit and benefit cost ration (BCR) of 20 organic

sugarcane farmers planting in Mahasarakham Province.

Net profit
Costs (Baht / rai) Revenue(Baht /rai) BCR
Cost (Baht /rai)
*DOA **EARM. DOA FARM. DOA FARM. DOA FARM.
Total 14,408 13,886 23,438 17,841 9,030 3,955 1.63 1.28
Different +3.75 % +31.37 % + 128.31 % + 27.34 %

*DOA Treatment : Production cost 14,180 Baht per rai Average yield 15.20 tons per rai at CCS 13.11 The selling
price of sugarcane is 1,542 Baht per ton.

** FARM.Treatment :The production cost was 13,886 baht per rai. The average yield was 12.60 tones / rai at
CCS 11.49, with a selling price of of sugarcane is 1,416 baht per ton.

Table 21 Comparisons of yield and income between organic cane and sugarcane in year

2016/17.
Chemical
Organic systems
List systems Different (%)
planting

planting
Average yield (tons / rai) 13.50 12.68 +6
Sweetness (CCS) 13.11 14 -6
Selling price (Baht / kg) 1.23 1.18 +4
Revenue (Baht / rai) 16,605 14,962 +10

Costs (Baht / rai) 1.02 0.63 +38
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Figure 2 Organic sugarcane processesof grower model farmer, Mr.CharrawongKluaypakdee,

located in Kaeng Kung Kung Village, KaengKrai Sub-District, KosumPhisai District

Mahasarakham province.
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N1575195UTRITLUUNITHENMIUNINTTIUNATBUVSS (UNY. 9000-2552) NBINMUITTUULAL
Suseanasguduffiy sy didndfeuasiamnnsinuasiondl ¢ uazauditouaziauinisinens
UA13AY TN1TANTUIIUATIITUTBITLUUNTHENRINNINTFIUNEATBUNTEAT Table 21 lagsaudn
U5y DUTAAUUIMINHARLAT TR U TR TaNTInBLYEduay SUdvauazAT IR UR TR YRS ASLEN
fulasnaisunmsuazasiiuiinsavssdy sidunsUssguenenisunissusoadefiansanling
fuseadavinluiuses uasnsdousederléunisiuses (srerUsunanwy) AeRnmunaLALATIIRDDNY
n13¥uTes uardnandn 2559 inumsnsugndesdunisluiiuilssnuiniafiowe Sminumansan
1#¥Un5¥U5091m351U Organic Thailand 91w 90 518 Taufiudi 1,502 13 Idnanandosdunislsd
15,086 #fu Tudulssnuhmawisusnuesussmelnefinansesuazinadunigliumngunyns
dum3e Organic Thailand wansaAmnisinunswazlulnisngs 2560 lanwnInsHIuN1T5UTOWINTFIU
90UANNNINTFIU UNY 9000-2552 F1U 68 518 1,189 13 waglssmihnaumadamiaumansanusin
NNTUTBINULINTZIU 1N 9000-2552 Usebann133used : MsuUssU F1uau 2 wansdaet e Tuana uay
denansenarludnisundn 2560/61 finwasnsaulanaysialasanssesdunsdsu 1,600 518 vene

v
T~ a

NUND2edUN3E 34,500 15 wariiAnufsansuandniinIansigaInesedunssd N1 30,000 funal

Table 22 Results of sugarcane certification under organic standards.

Organic sugarcane Pass inspection / Area Group
Certification standards
activity certification (rai) Steps
Modify Year 1 184 persons 3,400 2 Organic Thailand
Modify Year 2 50 persons 595 2 Organic Thailand
Certified Organic in
68persons 1,189 3 Organic Thailand
2017 AD
Certified Organic in Organic
90 persons 1,502 3
2016 AD Thailand/EU/USDA/JAS
Total 402 persons 6,841

Note: Group 1 is a startup group. Participants are invited to participate in the program and receive guidance on compliance with
organic standards. And supported input or knowledge.

Group 2 is a group of farmers who are ready to upgrade to a group of farmers who comply with organic standards
already and are in the process of certification. It will support the establishment of a composting plant. Production factor. Demo
preparation. Master village. Organic farming learning center and Improve production.

Group 3 is an agricultural group certified organic. There will be a link between the market and the distribution channels.

Encourage processing and packaging development. Branding organic And install the product inspection system.
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12. A1ANUIN
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Figure appendix 1 Percentage of different costs for sugarcane production in Mahasarakham

Province in 2015 (13,886 baht/rai).
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Figure appendix 2 Signing ceremony of the cooperation program between the department of
agriculture with the Wangkhanai sugar factory on September 9, 2017 at the

Wangkhanaisugar factory, Kosum-Phisai district, Mahasarakham province



