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ABTRACT

The experiment was aimed to test the composed fertilizer application rate suited for the
production of KhonKaen 3 sugarcane variety in local condition of Mahasarakham province. The
experiment was conducted between 2014-2017 at the farmer fields. The results of average 2
years showed that the application rate of composed fertilizer 1.16 ton per rai equivalent to 18-
6-18 kg per rai of N-P,0s-K,O which was in accordance with the soil analysis fertilizer
recommendation gave 12.4 and 1.70 ton per rai of cane and sugar yield respectively higher than
the farmer method 13.4 and 26.47 % respectively. The test method gave the net income 9,030
baht/rai higher than the farmer method 128.3 %. Considering the BCR (Benefit Cost Ratio) it was
found that testing method gave maximum average BCR of 1.63. In term of technology transfer
and farmer adoption, there were 4 times field day events were attended by 530 farmers. There
were 402 farmers with total area of 3,994 rai participated in the organic sugarcane production
project and 168 farmer have been certified organic standard with total area of 2,486 rai. and
participated in the production program. Over 402 organic canes, totaling 3,994 rai. In the year
2560/61, the farmers were interested and joined the 1,600 organic sugar cane projects and aims

to produce organic sugarcane from more than 30,000 tons per year.

Keywords : Cane Organic, Sugar Organic, Organic Agricultural
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AU (Tablel and 2)

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

Soil analysis" Heavy metal analysis”
Detailed oM P K As He Zn Pb Cd Cr Cu
pH
% meg/ke  mg/kg | mg/kg me/ke  meskg meskg meske meskg megrkg
o 5.6- 1.5-
Criteria for 10-20  80-150 | <50 <2 - <500 <5 <300 <500

eligibility




Analytical

results in 555 0.56 4.28 31.89 1.09

2015

Analytical

results in 5.86 0.63 4.26 17.66 1.17

2017

0.02

0.18

4.35

5.66

2.69 0.09 6.82 1.76

2.23 0.07 5.89 1.70

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

“Academic Documents "Basic Criteria" of Heavy Metals Contamination in Soil in Thailand.

Table 2 Nutrient quantity application to organic sugarcane fields comparable with soil analysis.

Rate of nutrient (kg / rai)

Nutrient volume Levels
Planted Cane Ratoon®st
Organic matter (%) (Dark brown soil) »1.0 Low 18N 24 N
1-222.0 Moderate 12N 18 N
High 6N 12N
Organic matter (%)(Red soil) > 1.0 Low 9N 18 N
1-2¢2.0 Moderate 9N 12N
High 6N 9N
phosphorus (mg/kg) > 15 Low 6P,05 12 P,Os
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,0 K,0
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.
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Table 3 Average yield, sweetness and sugar yield of sugarcane in different treatments.

Treatment Organic FertilizerRate (Kg / rai) Average yield Sweetness (CCS) Sugar
(ton/rai) yield(ton/rai)

Planted  Ratoon Planted Ratoon  Planted Ratoon

Cane Cane Cane
Treatment1 4,000 Kg / rai 12.57 8.64 11.55 10.62 1.45 0.92
2,000 Kg / rai + PGPR 3 10.17 11.93 12.18 11.08 1.24 1.32
Treatment2
1 Kg/ 100 lires of water/rai
Treatment3 18 nn.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 nA.N- 12 nA.P O
2 5

-24 nn.K 0 (Ratoon)
2



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

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(% TotalN P K = 0.1, 0.03, 0.7)
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Table 4 Comparisons of organic fertilizers using in the experiment.

Organic fertilizer test Standard" Aerated Organic Filter cake  Chicken
Compost Fertilizer of manure
Fertilizer Factory pellets

1. Humidity (%) by Not more than 35 15.68 8.11 40.99 9.80



weight

2. Alkalinity(pH ) 5.5-8.5 8.09 7.10 8.19 7.83
3. Total Nitrogen(%) by Not less than 1.0
1.7 1.3 1.7 1.7
weight
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
22.73 14.63 15.67 23.17
weight more 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/kg) Not more than 50 8.67 10.13 ND 3.39
-Mercury Hg (mg/kg) Not more than 2 0.02 0.08 ND 0.50
-Zinc Hg (mg/kg) - 206 181 131 276
-Lead Pb (mg/kg) Not more than 500 12.24 17.96 ND 0.62
-Cadmium Cd (mg/kg) Not more than 5 0.66 0.54 ND 0.14
-Chromium Cr (mg/kg) 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:"Organic fertilizer standards, 2014. Department of Agriculture

funanITaaeInUIuFunY 181K uagnanouLnULRABYRLNYAINIHHARS BEBUNTE
$1uan 10 1o Tuiuiaumansaunuinisladedunisifieudsmuatinnesiaulinaneuuny
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1,542 vwiliiselfandsiolsiads 2 Janndian (9,030 vnsiols) anninsldonuuinuasnsAndusos
a 128 31uazlodndudndiuvesseldvafuyu (BCR) wis 2 Unislalsduniddnsiiouidssny
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nudnluszuuedl (Table 6)

Table 5 Comparisons of costs, revenue, net profit and benefit cost ration (BCR) of 20 organic

sugarcane farmers planting in Mahasarakham Province.

Net profit (Baht

Costs(Baht / rai) Revenue(Baht /rai) BCR
Cost /rai)
*DOA **FARM. 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% + 3137 % + 128.31 % +27.34 %

*DOA Treatment : Production cost 14,180 Baht per rai Average yield 15.20 tons perrai 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 tonnes / rai at
CCS 11.49, with a selling price of of sugarcane is 1,416 baht per ton.

Table 6 Comparisons of yield and income between organic cane and sugarcane in year2016/17.

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 Experimental plot of organic sugarcane production technology in Mahasarakham

province.
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Figure 3 Technologies transference of organic sugarcane farmers and interested parties.
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Figure 4 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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Table 7 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 inputs 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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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
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