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Abstract

Effect of waste from industrial plants to replace chemical fertilizers in the production of
cassava were investicated on Sandy and Sandy loam soils in Eastern and Northeast region of
Thailand, Sandy soil namely Nam Phong and Sattahip series. Sandy loam namely Chum Phuang
and Korat series since 2011 to 2015. The objective of this study was used from industrial plants
to replace chemical fertilizers of each cassava varieties needs. During rainy season in 2011 to
2013, the experiment was conducted on Nam Phong soil at Khonkaen province A randomized
complete block was designed with 3 replications and 8 treatments of fertilizer application as 1)

0-0-0 2) 16-8-8 3) 16-8-16 4) Vinasse 1000 Lite 5) Vinasse 2000 Lite 6) Vinasse 4000 Lite 7) 8-4-



8+1000 Lite (water) 8) 8-4-8+4000 Lite (water).In 2013 to 2015, the experiment was conducted
on Sattahip and Korat soil at Rayong and Nakhon Ratchasima province A randomized complete
block was designed with 3 replications and 7 treatments of fertilizer application as 1) 0-0-0 2)
Farmer practice 3) Fertilizer from soil analysis 4) Fertilizer from soil analysis + Vinasse 2000
lite/rai 5) Fertilizer from soil analysis + Vinasse 4000 lite/rai 6) Fertilizer from soil analysis+ Water
2000 lite/rai 7) Fertilizer from soil analysis + Water 4000 lite/rai and In 2013 to 2015, the
experiment was conducted on Chum Phuang soil at Kalasin province A randomized complete
block was designed with 3 replications and 8 treatments of fertilizer application as 1) 0-0-0 2)
Farmer practice 3) Fertilizer from soil analysis 4) Fertilizer from soil analysis + Vinasse 1000
lite/rai 5) Fertilizer from soil analysis + Vinasse 2000 lite/rai 6) Fertilizer from soil analysis +
Vinasse 4000 lite/rai 7) 0.5 of Fertilizer from soil analysis + water 1,000 lite/rai 8) 0.5 of Fertilizer
from soil analysis + water 4,000 lite/rai

The result in first phase on Nam Phong soil series showed that effect of waste from
industrial plants to replace chemical fertilizers, 8-4-8 kg of N-P,05-K,O + 1000 lite(water) per rai
gave the highest of 5,076 kg fresh root yield per rai.

The result in second phase on Sattahip soil series (rainy season on 2014/2015) showed
that effect of waste from industrial plants to replace chemical fertilizers, in treatment fertilizer
from soil analysis (16-8-16 N-P,0s-K,0)+Water 4000 lite/rai gave the highest of 2,105 kg strach
yield per rai.Result in Korat soil series (rainy season on 2014/2015) showed that effect of waste
from industrial plants to replace chemical fertilizers, in treatment farmer practice (15-7-18 rate
50 Kg/rai) gave the highest of 1,994 kg strach yield per rai. Result in Chum Phuang soil series
(rainy season on 2014/2015) showed that effect of waste from industrial plants to replace
chemical fertilizers, in treatment Fertilizer from soil analysis (16-8-16 N-P,05-K,0) gave the
highest of 461 kg strach yield per rai.

Keywords : Cassava Vinasse Sandy Loam Sandy soil waste
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nyAsAuY sewnlutll 2557/2558 nandminanvasiudsndaiussrees 11 Weeny 12 Wounuindl
mmLmﬂ@mﬁumaaaaﬂiiﬁ%ﬁiﬁi’fﬂammﬁﬁmeﬁimﬁ’uﬁwmﬂdwmﬂiﬂammﬂﬁwma 2,000 an6ie
Islonanansiudzndanniian $1utu 5,302 Alandusels (Table 12-13)

2.3 Wosibusuls

yafulaswd 2556/2557 WedldudutislifiamnuunnssiuseninenssiBnmslieiuandani
TnedeipiinuAinsnes (16-0-4 Alansu N-P,0s-K0 sials) suuthund dns1 4000 anseiels sTu
dpvdaiesidudulanniian 30.4% seunlud 2557/2558 wWedldudulwosiudwendsiugszoos
11 15loony 12 Wounudldfienaunnsrstunnsadd nssdsldendnuriinsed (16-0-4 Alandu N-
P,0:-K,0 #1o19) 9amFUUNG 851 2000 Anseiols ‘ﬂuﬁ’]ﬂwﬁaﬁLU@%L%uﬁLLﬂamrwﬁqm 31.6% (Table
8-9)

yaRudniv  2556/2557 Weddudutislifimnuunnsneiuseninenssdisnmslieiuandnani
Tnedomurinszyt (16-8-16 Alansu N-P,OsK,O fials) ﬂué’wwé’u‘jLU@%L%uﬁLLﬂquﬂﬂﬁqm 30.2%
soulul 2557/2558 Weddudutwosiudendniusszoes 11 Woony 12 ieunuinnnnssudsld
Joosiduduinnuunnaineiunieadd  Jondanuadiasizn (16-8-16 Alansu N-P,OsKO mals)
fauffuthund §ns1 4000 Ansdels sudwsvdaiiefidudutlanniian 30.6% (Table 10-11)

yafuywag U 2556/2557 wWeddudutelamnuunnsieiuseninensadisnmslideiunndani
Taetomuinumsnsden (15-7-18 $as1 50 Alanfusiels) sudusvdaiedidududaunniian 22.6%
siosnlul 2557/2558 Wesldudutewesiudusndsiusszees 11 ooy 12 Weunuidanuuansng
funeada nasuisledendl 8-4-8 Alansu N-P,O-KO #inls SunhUnd $msn 4,000 Anseoleiy
dpvdaiesiduduleanniian 20.4% (Table 12-13)

2.4 wandnauds

yafulas1vd 2556/2557 nanAnudslsidanuuansinstuserinansaAsnmslidefiuanseiu Tng
{Jomuinumsnsden (15-7-18 $a31 50 AlanduselsfudUsvdsinandnutianniign 654.75 Alanfusio
15 sowunlud 2557/2558 nandnulwesiudendsiugszons 11 ooy 12 Weunuirdanuunnss
fluneada nssudslddemununsnstion (15-7-18 w91 50 Alansusels)dudsnadinandandaunn
fign 1,994 Alanfusiols (Table 8-9)
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o a

yaRudnTiu 2556/2557 wardauddlifianuuandatuseninnssidnslrloiunndstu Tae
Japuaningen (16-8-16 Alansu N-P,05-K0 siols) ﬁuﬁwﬂwé’qﬁmawémlﬂqmﬂﬁqm 1,752 Alansy
siols seanlul 2557/2558 Wedldududsvesiuduendsiusszoes 11 1Weeny 12 Wounwuindlam
wANAIAUNNEaR n3sudsladenlinnuaninsned (16-8-16 Alansu N-P,0sK0 ials) it
8m51 4000 émﬁiali'ﬁuﬁmwé’qﬁwawﬁmLL{]QMﬂﬁqm 2,105 Alansumals (Table 10-11)

yaRugImg U 2556/2557 nananutdanuuandeiuszrinanssndsnisliefuandnaiu Tag
JemuAiesesisuiuing $n311,000 dnsdelstudusvdiinandoutianniian 661 Alaniudels
sounlull 2557/2558 Wedldudutiwasufudusvdsniugszens 11 deeny 12 Wounuiilnruuaneg
funneadifingsudsldlemuaninsien (16-0-4 Alansu N-P,0s-K0 sials) dudiienaaiinandaudunn

fign 461 Alan3usiels (Table 12-13)

9. aUNANIINARDILALTBLEUBUUY

Mnwanisaaedlul 2554/2555  UFnmiuiivasesiuimurudeuttsgailiud s vds
Usvautlgmshud) wandefildTsligannin  wadludi 2 Alddudunsvesesiilufisiadunaiuu
LLGimﬂsé’J’aa;JaﬁvLéfﬁ]zLﬁuié’d’] nsliludns 8-4-8 Alansu N-P,OsK,0 ials saufunslinesy 1000
fns Shudenddlinandaviangafianlunnisndumamases wasnslideindsuiutining 1000-
2000 ans ﬁiﬁmamémqﬁﬂlﬁLmﬂ&mﬁwNaﬁaﬁumﬂ%ﬂﬂé’mw 8-4-8 Alan3u N-P,0-K,0 sols 571U
nsliiedy 1000 Ans winnAenesihmadmuiiviinalmumadenluliinags msldiinn
d1U3unas 4000 Amsaziiusana P,0s 16 Alansu uwinumsgaldlnunadeudesniinisiddeiaiisiueme
deswnthnnddivsine pH deuthein nsldludsinasnnasinldinannizanudunsadaasyinle
anudulsslomiveslnunadonanas fedmniinslitanudolfiflenaununisliloinifsnsinme
AasanURvasdanmasldnauilulduseles

MnuanITmaassnuitnsUgniiudugndsluyaiulavdssinnugauanysaln nsdenis
inwasnsdiow (15-7-18 8n91 50 Alanfusiols) dudrendaiinandnrianuniigaiiaesdiidiunis

naaadlaglvinandniangsgn 2,250 Alansusalsuay 6,321 Alansusalsnudmunazdlvinandands

¢ :

gefigauieniu maneasduyniudnfiunuinfiuinadunidfagin uilivTuureanedauas
Inuwnaenluszauiiunans n1slddeinlinuAdiasien (16-8-16 Alansu N-P,0s-K,0 #als) aufuTi
Unf 9951 2000 dnssials TudusnuaznislddeinlinuA1iiagien (16-8-16 Alansu N-P,05-K0 sials)
aufuthund §031 4000 Anseiels luliflaes udzndsiinandniianuniianisaosdiduiunis
naaes Judevatlinandnitangean 5821 Alansusalsuas 6,883 Alansuselsaudiuuazly
nandnulegsdnde yeRugmwsiiuiinasme i swesdoiulndidestuniudniiu Tnesuddemdsly
mamamqqqmLﬁai%’ﬂsmﬁmmiﬁmiwﬁ (16-8-16 Alanu N-P,0:-K,0 fiols) Trufutiund $ms1 1000

dnseiols Inelvinandnvan 3,240 Alansusals
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Table 1 Soil analysis before planting on Nam Phong Soil Series in Khonkaen Province in rainy

season 2011/2012

Depth pH oM (%) Avail. P Exch. K (mg/kg)
(cm) (Soil:water 1:1) (mg/ke)

0-20 4.9 0.23 10.00 24
20-50 5.1 0.05 Trace 16

'Peech (1965) ?Walkley and Black (1934) °Bray and Kurtz (1945)
% Schollenberger and Simon (1945)



13

90.0

80.0

70.0

)

60.0

fLung

50.0

elu (dia

&
FHIEWN

40.0

=

30.0

1l

20.0

10.0

0.0

|
— W — W = WY W A W W~ wWw
[ .o T s e T o T T e S L I R == T oA = |
s B e B T o Y o I o I o I s s e I e |

Funaniielu wa. 54 -1318 55

Fananiielu w.e 55- 1.8 .56

Figure 1 Amount and distribution of rainfall in 1 May 2011 — 31 Apirl 2013

Source : Northeastern Meteorological Center (Upper Part)

Table 2 Yield and height of cassava from fertilizers application and fertilizers application with

waste from industrial factory on Nam Phong Soil Series in Khonkaen Province in rainy season

2011/2012
Varieties Yield (keg/rai) Average Height (cm) Average
2011 2012 (kg/rai) 2011 2012 (kg/rai)
Fertilizer rate
1.0-0-0 1,015 bc 2,805 1,910 b 106 ab 109 107
2.16-8-8 1,462 bc 6,150 3,806 ab 98 b 126 112
3.16-8-16 3,010 ab 4,335 3,673 ab 124 ab 153 138
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4. Vinasse 1000 Lite 754 ¢ 4278  2516ab 101 b 153 127
5. Vinasse 2000 Lite 2098abc 4,166  3132ab  118ab 149 133
6. Vinasse 4000 Lite 2115abc 4540 3327ab  108ab 151 130
7. 8-4-8+1000 Lite (water) 4087a 6065  5076a 130 a 160 145
8.8-4-8+4000 Lite (water) 1,627 bc 4048  2838ab 101 b 132 116
Average 2,021 4,548 3,285 111 142 126
F-test * ns * * ns Ns

V(%) 45.3 41.07 38.42 10.54 216  14.07

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 3 Starch content of cassava from fertilizers application and fertilizers application with
waste from industrial factory on Nam Phong Soil Series in Khonkaen Province in rainy season

2011/2012

Vareties Starch content (%) Starch content

2011 2012 Average (%)

Fertilizer rate

1.0-0-0 18.8 24.0 21.4 ab
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216-8-8 19.2 23.8 21.5ab
3.16-8-16 20.6 24.1 224 ab
4. Vinasse 1000 Lite 17.5 23.5 205 b
5. Vinasse 2000 Lite 19.9 24.0 219 ab
6. Vinasse 4000 Lite 20.2 23.5 21.9 ab
7. 8-4-8+1000 Lite (water) 22.0 27.1 24.5 a
8.8-4-8+4000 Lite (water) 18.2 25.4 21.8 ab
Average 19.5 24.4 22.0
F-test ns ns *
CV(%) 13.17 9.35 7.22

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 4 Starch yield of cassava from fertilizers application and fertilizers application with waste

from industrial factory on Nam Phong Soil Series in Khonkaen Province in rainy season 2011/2012

Ly

U

2Na

Starch Yield (kg/rai) Starch Yield

2011 2012 Average (kg/rai)

Fertilizer rate



1.0-0-0 189 bc 718 454 b

216-8-8 271 bc 1,460 866 ab
3.16-8-16 617 ab 1,047 832 ab
4. Vinasse 1000 L 126 ¢ 1,001 564 ab
5. Vinasse 2000 L 420 bc 1,022 721 ab
6. Vinasse 4000 L 454 abc 1,075 764 ab
7.8-4-8+1000L1)7 902 a 1,639 1,271 a
8.8-4-8+4000L 11" 299 bc 1,009 654 ab
Average 410 1,121 166
F-test * ns *
CV(%) 48.79 42.44 39.24

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 5 Soil analysis before planting on cassava field experiment in rainy season on 2013/2015

Soil series pH' OM?  Available P*  Exchangeable K*  Texture®
Depth (cm) (%) (mg/kg) (mg/ke)
Sattahip series
0-20 5.0 0.50 13 8 Sand
20-50 4.8 0.30 10 10 Sand

Korat series
0-20 6.85 0.10 38.05 14.60 Loamy sand
20-50 7.52 0.42 14.93 70.5 Loamy sand
Chum Phuang series
0-20 4.2 0.4 21.3 27.5 Loamy sand
20-50 4.1 0.4 12.3 17.0 Loamy sand

'Peech (1965) *Walkley and Black (1934) Bray and Kurtz (1945)
* Schollenberger and Simon (1945) > Hydrometer method

Table 6 Chemical analysis of waste from industrial factory, Rayong.

Item Result
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pH 8.12
EC 1,185
NH,4-N (mg/L) 7.43
PO, (mg/L) 0.01
K (mg/L) 271.50
Ca (mg/L) 25.45
Mg (mg/L) 22.85

Source :0Oard3 laboratory

Table 7 Chemical analysis of waste from industrial factory, Nakhon Ratchasima

Item Result
pH 7.98
EC 531
Total N (%) 0.02
Total P (%) 0.01
Total K (%) 0.8

fiwn:  Oardd laboratory

Table 8 Effect of fertilizers application and fertilizers application with waste from industrial
factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2013/2014, Nakhon Ratchasima

height yield Starch Starch Yield
Treatment
(cm.) (kg/rai) content (%) (kg/rai)
1.0-0-0 187 1,880 29.5 554
2. Farmer practice (15-7-18 rate 50 Kg/rai) 209 2,250 29.1 654
3. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) 220 1,640 27.3 aa7
4. . Fertilizer from soil analysis + Vinasse 2000
198 2,020 30.2 610
lite/rai
5. Fertilizer from soil analysis + Vinasse 4000
202 1,700 28.9 491
lite/rai
6. Fertilizer from soil analysis (16-0-4 N-P,05-K,0) +
221 2,150 29.6 636
Water 2000 lite/rai
7. Fertilizer from soil analysis (16-8-16N-P,05-K,0)
216 1,810 30.4 550

+ Water 4000 lite/rai

CV (%) 6.23 24.75 5.28 20.17
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F-test ns ns ns ns

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant

Table 9 Effect of fertilizers application and fertilizers application with waste from industrial
factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2014/2015, Nakhon Ratchasima

height yield Starch Starch Yielc
Treatment (cm.) (kg/rai) content (kg/rai)
(%)

1.0-0-0 238 b 4,503 b 30.9 1,415 ab
2. Farmer practice (15-7-18 rate 50 Kg/rai) 279 a 6,321 a 31.4 1,994 a
3. Fertilizer from soil analysis (16-0-4 N-P,Os-

291 a 4,870 ab 30.1 1,463 ab
K,0)
4. . Fertilizer from soil analysis + Vinasse 2000

285 a 5,613 ab 30.7 1,727 ab
lite/rai
5. Fertilizer from soil analysis + Vinasse 4000

295 a 4,496 b 30.8 1,398 b
lite/rai
6. Fertilizer from soil analysis (16-0-4 N-P,Os-

282 a 5,360 ab 31.6 1,707 ab
K,0O) + Water 2000 lite/rai
7. Fertilizer from soil analysis (16-8-16N-P,O5-

296 a 4,833 ab 31.4 1,519 ab
K,O) + Water 4000 lite/rai
CV (%) 6.46 19.08 4.19 20.70
F-test * * NS *

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 10 Effect of fertilizers application and fertilizers application with waste from industrial
factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2013/2014, Rayong

height yield (kg/rai) Starch Starch Yield
Treatment

(cm.) content (%) (kg/rai)
1.0-0-0 156 b 5,750 29.2 1,456
2. Farmer practice (15-7-18 rate 50 179 a 5,805 29.2 1,680
Kg/rai)
3. Fertilizer from soil analysis (16-8-16 186 a 5,654 30.2 1,752
N-P,05-K,0)
4. . Fertilizer from soil analysis + Vinasse 173 a 5,247 28.9 1,693
2000 lite/rai
5. Fertilizer from soil analysis + Vinasse 181 a 5,142 29.3 1,549
4000 lite/rai
6. Fertilizer from soil analysis (16-8-16 183 a 5,821 28.8 1,490
N-P,0s-K,0) + Water 2000 lite/rai
7. Fertilizer from soil analysis (16-8-16N- 185 a 5,550 29.4 1,716
P,0s-K,0) + Water 4000 lite/rai
CV (%) 55 11.8 3.8 13.7
F-test xx NS NS NS

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 11 Effect of fertilizers application and fertilizers application with waste from industrial
factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2014/2015, Rayong

height yield Starch Starch Yield
Treatment (cm.) (kg/rai) content (kg/rai)
(%)

1.0-0-0 173 d 4,081 d 26.5 C 1,086 d
2. Farmer practice (15-7-18 rate 50 Kg/rai) 187 bc 5,692 ¢ 27.7 bc 1,591 c
3. Fertilizer from soil analysis (16-8-16 N- 200 ab 6,060 bc 29.3 ab 1,772 bc
P,0s-K,0)
4. . Fertilizer from soil analysis + Vinasse 203 a 5,896 bc 29.1 ab 1,720 bc
2000 lite/rai
5. Fertilizer from soil analysis + Vinasse 184 cd 6,243 abc 29.7 ab 1,855 abc
4000 lite/rai
6. Fertilizer from soil analysis (16-8-16 N- 188 bc 6,660 ab 30.1 a 2,007 ab
P,0s5-K,0) + Water 2000 lite/rai
7. Fertilizer from soil analysis (16-8-16N- 188 bc 6,883 a 30.6 a 2,105 a
P,05-K,0) + Water 4000 lite/rai
CV (%) 5.0 8.0 4.6 10.3
F-test *x *x *x *x

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
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Table 12 Effect of fertilizers application and fertilizers application with waste from industrial

factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2013/2014, Kalasin

height yield Starch Starch Yield
Treatment
(cm.) (kg/rai) content (%) (kg/rai)
1.0-0-0 152 d 2,002 b 21.7 ab 433 b
2. Farmer practice (15-7-18 rate 50 Kg/rai) 157 cd 1,995 b 22.6 a 454 ab
3. Fertilizer from soil analysis (16-8-16 N-P,05-K,0) 192 a 2,170 b 19.4 bc 427 b
4. . Fertilizer from soil analysis + Vinasse 1000
183 ab 2,480 ab 19.0 ¢ 478 ab
lite/rai
5. Fertilizer from soil analysis + Vinasse 2000
183 ab 2,445 ab 19.9 abc 488 ab
lite/rai
6. Fertilizer from soil analysis + Vinasse 4000
167 bcd 2,355 ab 18.0 c 425 b
lite/rai
7. 8-4-8 N-P,05-K,O + water 1,000 lite/rai 162 bcd 3,240 a 20.4 abc 661 a
8. 8-4-8 N-P,05-K,O + water 4,000 lite/rai 171 abcd 2,270 ab 133 d 299 b
CV (%) 5.94 19.81 6.06 13.7
F-test * * * *

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant
p p
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Table 13 Effect of fertilizers application and fertilizers application with waste from industrial
factory to replace chemical fertilizers in height, yield, Starch content and Starch Yield

of cassava in rainy season on 2014/2015, Kalasin

height yield Starch content  Starch Yield

Treatment

(cm.) (kg/rai) (%) (kg/rai)
1.0-0-0 142c 946 c 19.3 abc 182 d
2. Farmer practice (15-7-18 rate 50 Kg/rai) 145¢ 1,583 bc 19.7 ab 312 bc
3. Fertilizer from soil analysis (16-8-16 N-P,0s-K,0) 167ab 2416 a 19.1 abcd 461 a
4. . Fertilizer from soil analysis + Vinasse 1000 lite/rai 164 ab 2,318 a 18.3abcd 421 ab
5. Fertilizer from soil analysis + Vinasse 2000 lite/rai 172 a 2,342 a 17.4 bcd 408 ab
6. Fertilizer from soil analysis + Vinasse 4000 lite/rai 165ab 2,269 ab 16.8 d 366 abc
7. 8-4-8 N-P,05-K,O + water 1,000 lite/rai 153bc 1,730 ab 16.9 cd 291 cd
8. 8-4-8 N-P,05-K,O + water 4,000 lite/rai 146¢ 1,779 ab 204 a 358 abc
CV (%) 6.98 24.03 8.78 21.38
F-test * * * *

Means followed by the same letter within a column are not significantly different at 5% level of probability

using Duncan Multiple Range Test (DMRT), * : Significant at 5% level of probability, ns: not significant



