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Management System of Cassava Production for Ethanol Industry
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ABSTRACT

Management system of cassava production in the areas around Khon Kaen
ethanol plant is facing a problem of raw materials supplied are unstable with under or
over the demand. In addition, harvesting dates of the farmers do not compatible with the
factory demand. For the farmers, unsuitable land used, root rot of cassava, soil
degradation and insufficient rain fall or long dry spell are found. Consequently, low root
yield and high production cost of cassava occur. To solve these problems, capacity,
demand and management system of raw materials, cassava root, of the factory were
investigated. Then study on the potential of cassava production on areas around the
ethanol plant was carried out to provide data and a map of the potential root yield in the
buffer area of 50 km around the factory. The data and the map were used to select
suitable planting areas near the ethanol plant for cassava production, especially during
inadequate raw material supplying period. The suitable planting areas with the technology
developed from this research were arranged which were, depending on the potentiai of
areas, cultural practices of farmer and limitation of each planting area to increase root
yield or decrease production cost of cassava. Formation of contract farming groups to
produce and harvest cassava on different periods, corresponded to the inadequate raw
material supplying period. The results of this study could make, a pilot model of cassava
production system for adequate raw material supplying to the ethanol manufacture was

developed.

Key-words: cassava, ethanol, model of cassava production system
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Figure 1. Yield potential map of cassava production in the buffer area of 50 km of

Thaiguan Ethanol Public Company Limited, Non Sila district, Khon Kaen province (Vinai et al, 2009)

Table1. Planting areas of cassava providing potential root yield of higher than 5
tonsperrai in the buffer area of 50 km around the ethanol plant in Khon Kaen and

Mahasarakham provinces. (Vinai et al ., 2009)

Province District Planting area (rai)
Khon Kaen Mancha Khiri 31,102
Ban Phai 22,006
Puai Noi 7,093
Non Sila 6,220
Nong Song Hong 4776
Phon 4,562
Khok Pho Chai 4,301
Chonnabot 2,625
Mahasarakham Kut Rang 22,279
Borabu 16,431
Na Chuak 13,794
Kosum Pisai 10,191
Total 145,380
Thai Agricultural Research Journal Vol. 30 No. 2 May - August 2012 211



3. Lﬁanw&'uﬁﬁﬁﬁnﬂmwﬂgnﬁuﬁm:wé’mﬁa
taulssanuaniues
TuAduAnsdnenwnswansug1l
nisluiuiisoulssenu vilwlsdeyauas
wrufidnennnseandudivsnaslusadl
50 nu. saulseeuianiusa (Figure 1,
Table 1) Feanursalddoyadenadlunis
Msunuimuaunasgniud s naefivan:
a3 lapwiuanicdeiinananliiusne

Tas@ansnann 1) seeenainddulsssnu

& A

2) finudidgnuiniieane 3) uNun
Afddnsa1wnislunisdgniuaidends

4) @pAANDINUNNTIANTITLUGNIBILNLAINT

s

¥ o X a @
PAIMNAYDIWUN LL@tﬂ’J’]W\ENﬂ’]‘S"IJENI‘SN’Iu

(9 '
v e I

ANUUNISYSZNIaTDNA Wufilgn

Y

NAaWA® USNIUNANAR WuRUanddnenIw

G4

uazdagan1sugniudlzndsasuvaslgnd

§el w.e. 2551 (Table 2) wazdianasan
Fana1Itnasu ﬁw’[ﬁmmmﬁmumﬁuﬁﬂgn
Judivendsdloulseauieaniusalunig
5ﬂqﬁu1ﬁLﬁﬂawaﬁa1f

31 Founwquen (ienivuignluin

AR wanAnduaivdwas a.8ne1A3

R

Taviady 2.56 su/ls (Table 2) Anufi
dnanmlunisdgniudiends 31,102 13
inuasnsluduiiazugnludioggnu
Furnn-woeniay) Weasenliddymiiaun
FeanrsnfiviAsonandnluti9ifau

WoBNANRBAILT9U

212

3.2 aulguiey Lﬁanﬁuﬁﬂgn'[umm
afhulduazluufan wandnudlendovas
a0 ulwuarluudan lavade 2.87 uay
245 u/ls (Table 2) ffufinsidnanmlunis
Ugnsfudendesin 28226 15 inwaInslu
fudidinezilgnlugiegguatsduy (gaiau-
woAIney) e nidunivauin Sdes
LﬁuLﬁ'mwawﬁmTwﬁfmLﬁauﬁqmﬂu-nsngmu
(mql,ﬁmﬁﬂuﬁm 8-9 fiau)

3.3 ipungAdme W@eniuiigniue
9.0A%Y WARRANUR1UZHAIDDY a.qm%ﬂmﬂ
Wiy 350 fiu/ls (Table 2) ARufiddnanw
Tumsﬂgnﬁuﬁi’mzwﬁa 22279 15 1NB¥AINT
’[uﬁuﬁﬁn%ﬂgn’luﬁwqgﬂmmdu(qmﬂu-
Fuaian) aRsaiviisanandnluifou
WOATNBUD RISl

3.4 \faufunay Lﬁanﬁuﬁﬂgn’[umm
00500 wawdmsiudidevderes p.uslalee
wap 250 fu/ls (Table 2) SuARddnanw
Tumsugniudlends 16431 15 ineaans
TuRufiazugnlugisqguaisdu rodou
ARIAN-5UIAN gnsaiuienandnlu
R DUS U AN E 599Ul
4. duiommaluladnmsnzaniunui

siunHTenmalulaifimanzan

o & ] & @ @ o
Aunwunlu 9.20uunu Meduiusiugadan

9 Y

nsdgnuyuiieunaaaisll nsdanishiudy

€

9
waznsin e rldmalulaifidsfunanan

@

WIDRARUNUNINRRTBIIUR s ARl

2138153 NEAT TR 30 afUh 2 woeney - ReriAN 2555



Table 2. Planting area, average root yield, total root yield, potential production area and

cassava production data of cassava planting area in 2008

Planting  Average root Total root Potential Cassava planting data
Location areal/ yield1/ yield1/ production Variety Planting  Harvesting
(rai) {ton/rai) {ton) area (rai) date date Limitation

Khon Kaen

Mancha Khiri 32629 256 83628 31102 KU 50 Mar - May  Mar - May

Ban Phai 16.716 2.87 48025 22.006 KU 50RY90  Oct - Nov Jun - Jul Root rot (dul - Oct)

Non Sila 13850 245 33974 6.220 KU 50 Oct - Nov  Jun - Jul Root rot (Jul - Oct)
Mahasarakham

Kut Rang 25818 350 90.363 22279 KU 50 Oct - Dec  Aug - Dec

Borabu 27.310 250 68.218 16431 KU 50 Oct - Dec  Aug - Dec

" Yield (ton per rai) form Khon Kaen Agriculural Extention Office (2011a) and

Mahasarakham Internal Trade Office (2011b)
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Table 3. Fresh root yield, starch content and starch yield of 5 cassava varieties at Khon

Kaen Field Crops Research Centre planted in late rainy and rainy season 2005-2008.

(Vinai et al, 2009b)

Variety Fresh root yield (ton/rai) Starch content  Starch yield
Late rainy Rainy Average (%) (ton/rai)
season season

Rayong 7 597 7.06 6.51 b 245 a 1.58 ab
Rayong 9 6.21 7.48 6.84 b 23.6 ab 1.56 ab
Rayong 72 8.35 9.61 8.98 a 201 c 178 a
Kasetsart 50 592 6.72 6.31 b 22.5 abc 138 b
Huaybong 60 576 7.98 697 b 232 b 155 ab
CV (%) - - 19.7 11.0 19.2

Means in the same column followed by a common are not significantly different at the

5 % level by DMRT.

Table 4. Fresh root yield (ton per rai) of 3 cassava varieties as affected by planting dates

and harvesting durations at Khon Kaen Field Crops Research Centre during 2007 to 2010.

(Vinai et al, 2011b)

Date 1 Date 2 Date 3 Date 4 Date 5 Date 6 Date 7 Date 8

Treatment (3 pec 07) (15 Jan 08) (3 Mar 08) (17Apr08) (2Jun 08) (15Jul 08) (6 Oct08) (150ct08) Average
Variety

Rayong 9 543 C 583 B 6.72 5758 547 6.70 3798 3968 546
Rayong 7 6.04 B 620 B 6.22 486 B 485 594 432 B 3788 528
Rayong 72 662 A 779 A 844 809 A 488 763 598 A 6.74 A 702
Average 6.03 6.61 7.13 6.23 5.07 6.76 470 4.83 5.92
CV( %) 75 229 36.3 207 247 62.5 329 183 -
Harvesting
duration

6 months 230d 2.96 d 512d 383 e 239 ¢ 270 ¢ 079 d 121e 2.67
8 months 478 ¢ 553 ¢ 652 ¢ 4.64 de 349d 452 b 279 ¢ 310d 442
10 months 723 ab 6.93 bc 655 ¢ 5.36 cd 378 cd 599 b 445b 444 ¢ 559
12 months 756 a 6.83 bc 596 ¢ 607 ¢ 461 ¢ 965 a 541 b 590b 6.50
14 months 669 b 714D 732 b 783 b 649 b 920 a 706 a 6.83b 132
16 months 761a 1025 a 1129 a 961 a 963 a 847 a 770 a 749 a 9.01
Average 6.03 6.61 713 6.23 5.07 6.76 4.70 4.83 592
CV ( %) 127 225 9.7 222 18.9 238 26.8 17.2

Means in the same column followed

different at the 5 % level by DMRT.
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Table 5. Starch content (%) of 3 cassava varieties as affected by planting dates and

harvesting durations at Khon Kaen Field Crops Research Centre during 2007 to 2010.

(Vinai et al ., 20111b)

Treatment Date 1 Date 2 Date 3 Date 4 Date 5 Date 6 Date 7 Date 8 Average
(3Dec 07) (15Jan08) (3 Mar08) (17Apr08) (2Jun08) (15Jul 08} (6 Oct08] (15 Oct08)

Variety

Rayong 9 240 A 226 A 257 A 218 A 257 A 265 A 229 A 231 A 240

Rayong 7 241 A 206 A 240B 215 A 243 B 2368 204 B 217 A 225

Rayong 72 188 B 166 B 187 C 169 B 212C 207 C 178 C 180 B 18.3

Average 223 199 221 20.1 238 236 204 209 21.6

CV ( %) 9.6 118 58 6.7 3.8 73 10.8 15.9

Harvesting

duration

6 months 137¢e 162 d 210b 180 ¢ 255 ab 256 a 100 d 145d 181

8 months 225 cd 21.1 be 247 a 224 ab 277 a 211b 169 ¢ 182 ¢ 218

10 months 23.9 be 228 ab 245 a 236 a 214 ¢ 211b 220b 211 b 226

12 months 271 a 238 a 208 b 144 d 196 ¢ 241b 245a 245a 223

14 months 255b 193 ¢ 178 ¢ 214 ab 238b 251a 251 a 252 a 229

16 months 210d 164 d 241 a 208 b 245b 246 a 238 ab 222b 222

Average 223 19.9 22.1 20.1 23.8 23.6 204 20.9 216

CV ( %) 75 134 78 125 10.2 70 104 85

Means in the same column followed by a common type of letter are not significantly

different at the 5 % level by DMRT.
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Table 6. Management of fertilizer application for sustainable cassava production in

Khon Kaen province (Paisancharoen et al ., 2009)

o L Fresh root Soil loss Water run  Net income VCR LER
Fertilizer application . . . .
yield (ton/rai)  (ton Dw/rai}  off (mm) (baht/rai)
No fertilizer (0-0-0) 5.60 bed 481 ab 434 4851
Fertilizer followed soil analysis (16-4-16 kg/rai of 6.74 a 522 ab 407 5624 11
N- PEO;KZO)
Recommendation fertilizer (8-8-8 kg/rai of 6.19 ab 543 a 431 5.008 03
N-P O K O)
Recommendation fertilizer (8-8-8 kg/rai of 676 a 412 ab 421 5607 R
N~P)OS—K?O) + intercrop with cowpea
Recommendation fertilizer (8-8-8 kg/rai of 6.30 ab 451 ab 377 4854 - 10
N-P O -K O) + broadcasted of rice husk at 600 kg
dry Wt/ral + Vetiver 1 row
Fertilizer foliowed soil analysis (16-4-16 kg/rai of 6.08 ab 383 b 4386 4568 - 09
N»PZOB»Kyo) + broadcasted of rice husk at 600 kg
dry wt./rai + vetiver 1 row
Average 6.28 4.65 418
CV (%) 11.8 213 14.7

Means in the same column followed by a common letter are not significantly different at the

5 % level by DMRT.

Physical and chemical soil properties on topsoil (0-20 cm depth) : soil texture loamy sand
bulk density 1.50 g/cm® slope 4.6 % pH 54 % OM 0.36 Avail P205 24.5 ppm Exch K2O

48 ppm CEC 0.88 cmole/kg

Crops price (average) : cassava root =1.30 baht/kg cowpea = 20 baht/kg ; VCR = value cost

ratio and LER= land equivalent ratio
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Table 7. Effect of irrigation application and frequency of drip irrigation on root yield and
starch content of 2 cassava varieties at Khon Kaen Field Crops Research Centre during

2005 to 2010. (Vinai et al, 2011b)

Treatment .Fresh root- Starch Treatment .Fresh root- Starch
yield (ton/rai} content (%) yield (ton/rai) (%)
Varietiy Varietiy
Kasetsart 50 851 2728
Rayong 9 877 B 276 A Rayong 9 7.16 29.7 A
Rayong 72 879 A 209 B Rayong 7 7.70 280 B
CV (%) 119 78 CV (%) 200 26
Irrigation application Frequency of drip irrigation
No irrigation 855 b 225b No irrigation 641 Db 274
Irrigation at 2-5 months after planting 836 a 248 a Every month * 793 a 29.0
Irrigation at Soil moisture content < 10 % 843 a 255a Every 3 months” 7.02 ab 28.5
CV (%) 8.1 5.0 CV (%) 10.4 49

Means in the same column followed by a common type of letter are not significantly
different at the 5 % level by DMRT.

" = during 2-5 months after planting
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Table 8. Timing and amount of insufficient raw material supply to the ethanol plant, and

potential production area, planting area and suitable technology to increase yield of

cassava for ethanol production.

Amount of  Potential production Planting area 3,500 rai Technology
Timing insufficient area Average yield” Total  Average yieldz/ Total yield  {g increase cassava yieIdZ/
raw material(ton) (tonfrai)  vyield (ton)  (ton/rai) (ton)
May 12,000 Kut Khao, Nong Paen, 256 8,960 4.00 14000 - Rayong 9
Suan Mon and - Choosing suitable planting
Phon Phek, and harvesting dates
Mancha Khiri - Apply chemical fertilizer
following soil analysis
June 12,000 Ban Lan and Pa Po, 266z 9,310 3.50 12250 - Rayong 90 or Kasetsart 50
Ban Phai - Choosing suitable planting
Non Sila and Ban Han, and harvesting dates
Non Sila - Applied chemical fertilizer
following soil analysis
November 12,000 Huai Toei, Nong Waeng,  3.50 12,250 500 17500 - Rayong 72
Kut Rang and Loeng Faek, - Choosing suitable planting
Kut Rang and harvesting dates
- Apply chemical fertilizer
following soil analysis
- Irrigation during 2-5 months
after planting
December 12,000 Borabue, Nong Ko, 250 8.750 4.00 14,000 - Rayong 72
Non Daeng and - Choosing suitable planting
Wang Chai, Borabue and harvesting dates

- Apply chemical fertilizer
following soil analysis
- Irrigation during 2-5 months

after planting

" Yield (ton per rai) form Khon Kaen Agriculural Extention Office (2011b) and Mahasarakham
Internal Trade Office (2011a)

? Yield (ton per rai) expected yield by selecting potential area and using suitable technology
to increase yield.
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Figure 2. Diagram of management system for cassava production of farmer groups to

supply the produce to Thainguan Ethanol Public Company Limited. Non Sila, Khon Kaen

province at insufficient raw materials supply period.
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