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Utilization of spent wash liquor and treated waste water from ethanol
factory on growth and yield of sugarcane planted in Kamphaeng Saen soil
series
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ABSTRACT: A field experiment was carried out to investigate the utilization of spent wash liquor (SWL) and
treated waste water (TWW) from ethanol factory on growth and yield of sugarcane (var. Kamphaeng Saen 01-4-29)
planted in Kamphaeng Saen soil series. The experimental design was arranged in randomized complete block
(RCB) with three replications and consisted of 11 treatments. The results revealed that the application of chemical
fertilizer (CF) based on soil chemical analysis in combination with SWL of 20 m®/rai and TWW of 20 m?/rai
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(CFpoatSWLy mst TWW,, 15) provided the highest height, stalk height and concentrations of N, P and K in stalk
which were not significantly different from the applied with CF based on soil chemical analysis in combination
with SWL of 10 m*/rai and TWW of 10 m*/rai (CFooa+SWL g s+ TWW,5 13), the application of CF based on soil
chemical analysis in combination with SWL of 20 m?/rai (CFpos+SWL,, ) and the application of CF based on soil
chemical analysis in combination with SWL of 40 m*/rai and TWW of 40 m*/rai (CFooa+SWLgg s+ TWWo 5). Further,
the CFpoat+SWLhyg mat+ TWW,, 3 provided the highest sugar yields which was not significantly different from the
CFpoatSWL g mst TWW 4 3 and the CFypa+SWLyg s

Keywords: sugarcane; spent wash liquor; water treatment
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LNUNITNAADILUU Randomized Complete Block 911U3U 3 91 11 A15UNAA0Y LAES18aLL8UAYDIRISUNARDY
Tauanslilu Table 2

Table 1 Chemical and physical properties of soil before the experiment

Properties Results (0-30 cm) Rating
pH (1:1) 7.32 slightly alkaline
EC, (dS/m) 0.67 non-saline
Organic matter (g/kg) 0.85 low
Available P (mg/kg) 34.52 high
Exchangeable K (mg/kg) 92.63 high
Exchangeable Ca (mg/kg) 1,231 high
Exchangeable Mg (mg/kg) 112.36 moderately
Exchangeable Na (mg/kg) 26.6 -
Texture sandy loam -

nsladeind laun Jowesludondamn (21 %N) Jensulagiuasean (46 %P,0,) uazlalnunadounaslse
(60 %K,0) Taauudld 2 A%t ava3edng Tuusassdunaassiiony 2 uas 4 Wwiaunasgn eniiu drsumIunu (control)
gnsmslddeniinuriinsizsifudmivdes fe 12, 3 wag 6 Alansu N, P,0s uaz K0 fols mua1du (nsudvinisinens,
2553) dwsuranassldanlssundneniueaildlunisnnass dun tinindr (spent wash liquor, SWL) waztiidetivn
(treated waste water, TWW) 31nUSE duiinsnfin 1835y Wwmas 914 (Table 3) Insnisldnanasslasmnainazuisld
a nfs fiony 2, 3, 4 uae 5 WeundaUgn ndmie f3unmaesd 3, 4, 5, 9, 10 wag 11 Tdhnnddae 20, 40, 80, 10, 20
waz 40 gnulAnuns/ls auddy drusnSuneassdi 6, 7, 8,9, 10 uay 11 Tdddevingns 20, 40, 80, 10, 20 wkag 40
anuAnwas/ls suddiu

nsiudeyanisasyivlavesdesdieny 3, 6, 8 uaz 9 Weundsugn laud Anugesiu uazAATervedly
(SPAD reading) (Yasiusnialudi 3-5 aanvanseen) Tneldia3es chlorophyll meter (Minolta Co., Ltd., JAPAN: SPAD-502
model) dmiunanAniazosdUszneUNanAnvesoniiony 12 ieu loln nandnsels Arme1d wiinsed Aruem
U&0s A commercial cane sugar (CCS) wanAnina wazUuueuiduduressnomndniiazaulusdes Tnedeya
FananafilannsvaassiundeszinunUsusiunisadn (analysis of variance) fauthunUSsuiisuninuuansiwes
AaAedieds DMRT (Duncan’s multiple range test) fiszupuiosudosas 95 Tngldlusunsu Statistical Package for
the Social Science for Windows (SPSS)



KHON KAEN AGRICULTURE JOURNAL 50 (5): 1382-1391 (2022)./d0i:10.14456/kaj.2022.115.

Table 2 Detail of treatments

1385

Quantity of major elements

Treatments Describes Symbols (kgN-P,05-K,0 per rai)

T no chemical fertilizer (CF) control 0-0-0

T, the application of CF based on soil chemical analysis CFpon 12-3-6

T the application of CF based on soil chemical analysis in CFpoa+SWLyg ms 126 -3.6-14.8
combination with spent wash liquor (SWL) of 20 m*/rai

Ty the application of CF based on soil chemical analysis in CFpoa+SWLlgg m3s 132-42-236
combination with SWL of 40 m*/rai

Ts the application of CF based on soil chemical analysis in CFpoa+SWlgo m3 144 -54-41.2
combination with SWL of 80 m*/rai

Ts the application of CF based on soil chemical analysis in  CFpoat TWWoq 3 12-3-6
combination with treated waste water (TWW) of 20 m*/rai

T, the application of CF based on soil chemical analysis in  CFpoat TWWqq 3 12-3-6
combination with TWW of 40 m*/rai

T the application of CF based on soil chemical analysis in  CFpoat TWWgg 3 12-3-6
combination with TWW of 80 m*/rai

Ty the application of CF based on soil chemical analysis in  CFpoa+SWLy 123 -33-10.4
combination with SWL of 10 m*/rai and TWW of 10 m*/rai s+ TWWg 115

Tio the application of CF based on soil chemical analysis in  CFpoa+SWLy 12.6 -3.6-148
combination with SWL of 20 m*/rai and TWW of 20 m*/rai s+ TWWaq 115

Ty the application of CF based on soil chemical analysis in  CFpoat+SWLlyg 132 -42-236
combination with SWL of 40 m®/rai and TWW of 40 m3/rai s+ TWWag 113

Table 3 Properties of by-product from ethanol factory before the experiment

Results
Properties spent wash liquor (SWL) treated waste water (TWW)
pH 4.10 7.08
EC (dS/m) 16.15 2.85
Organic matter (%) 5.60 nd
Total N (mg/l) 300 nd
Available P,0O5 (mg/l) 300 nd
Exchangeable K,0 (mg/l) 4,400 nd
Total Ca (mg/L) 1,200 100
Total Mg (mg/L) 600 nd
Total S (mg/L) 500 300
Total Fe (mg/L) nd nd
Total Mn (mg/L) nd nd
Total Cu (mg/L) nd nd
Total Zn (mg/L) nd nd
Total B (mg/L) nd nd
Total Na (mg/L) nd 200

Note: nd = not detected
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Table 4 Height of sugarcane at different ages

Height (cm)
Treatments 3 MAPY 6 MAPY 8 MAPY 9 MAPY

T, = control 45.428% 92.46' ¥ 138.43" ¥ 169.49" %
T, = CFpon 65.43¢ 122.45¢ 215.58f 25151
T3 = CFpoatSWLoo ms 80.35% 142,60 250.27° 275.63%°
Ty = CFooatSWLyg ms 78.50° 137.40% 24324 271.48°
T = CFpoa+SWheg s 60.62 112.65" 201.51° 242.65°
Tg = CFpoatWT,o ms 71.62° 130.57° 233.47° 263.58°
T; = CRoontWTao s 74.45% 133.45° 238.49% 265.62%
Tg = CFpoa+tWTgo ms 76.48° 135.47%f 241.66% 268.51°%
To = CFpoptSWL, o 3+ WT 10 m3 82.69° 145.55% 253.62% 278.52%
Tio = CFooatSWLog s+ WTog s 83.59° 148.64° 257.43° 281.50°
Ty; = CRoontSWLago s+ WTa0 s 79.68% 140.62°<° 247585 27351

F_test o xx o .

CV (%) 12.99 12,51 1371 12.54

Y Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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Table 5 Leaf greenness (SPAD unit) of sugarcane at different ages

SPAD unit
Treatments 3 MAPY 6 MAPY 8 MAPY 9 MAPY
T, = control 36.83° 7 34,5397 32.47°7 30.569%
T, = CFoon 42.76 47.37°¢ 44.59° 41.61°¢
T5 = CFpoa+SWLoo ms 45.15° 51.00° 46.11° 44.32%
Ty = CFpoa+SWhyg s 44.68° 49.67% 45.69° 43.17%¢
Ty = CFpoa+SWhey ms 42.22° 46.59° 43.73° 40.64°
Tg = CFpoatWT,0ms 43.89° 48.73%¢ 45.11° 42.54%¢
T; = CFpoatWTaoms 44.32° 49.31% 45.21° 42.68%¢
Tg = CFpoatWTgo ms 44.51° 49.55% 45.38° 43.09%¢
Ty = CFpoa+SWL o s+ WT 10 s 4551° 51.16° 46.21° 44.68°
Tio = CFooa+SWLog s+ WTog s 45532 51.32° 47.38° 44.81°
Ty; = CRooptSWLao s+ WT a0 s 44.87° 49.89% 45.83° 43.28%¢
Fotest x o o -
CV (%) 12.43 13.04 13.24 12.39

Y Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

2. HANAALAZRIAUSENOUNANANYD 1908

2.1 HANANDBYER

v
o o w =
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oo unsiuogaiitoddyBmsada (Table 6) nanafie ynsiunanesiifinislddeindosnaior nslavinn
a1 uaziidevrindmsutoiad Sualinandndosanlndifssiulutag 15.87-20.58 §u/ls uwazuansinstunsadfiile
Wisuilsuiumiumuny deilualinanansdesantiosiianiiios 10.83 fu/ls

2.2 thuifnsted

b% v
° ] o a

nstadewniiognafies nslduining wasudeuntnsiuiudewndl sumnwhsuniua Inalinninsedives

'
v a

Foufiszanfiuien wnndrstuegefitudfydmeata (Table 6) NA1IAO CFooxt SWLao st TWW,g s fualiimindes
Guaaé’aamﬂﬁ'qm (2.17 Alansw/an) Tduana19iU CPuoatSWLio ms+ TWW, s CFooatSWLoo msr CFooatSWLag st TWWog s,
CFoontSWLao sy CFooat TWWg s, CFoont TWWag s 88 CRooat TWW,g 15 mmzﬁsﬁ’w%’wwwquﬁwa’lﬁﬂfmﬁﬂﬁaﬁwaqé’aa
touflaniive 1.24 Alansu/d
2.3 AMUYIEN

nslateindlegnafior msldthnindr uazdidethdasufulead sastshiunuau fealinnuendives
Foufisznifiuien unndstuetefitudfydmieada (Table 6) NA1IAO CFooxtSWhag st TWW.g s fnalvimiindes
maﬂé’awmﬁqﬂ (260.60 LUALUAT) THUANAIIANY CPooatSWL 1o st TWW i s CPooatSWhpo s 8818 CFooatSWha,

st TWW, 15 Vueisnsumivaniinalinueavesdosioegaiiies 148.49 lusiums
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Table 6 Yield, weight/stalk and stalk height of sugarcane at 12 MAPY

Yield Weight/stalk Stalk height

Treatments (ton/rai) (ke) (cm)
T, = control 10.83¢% 1.248% 148.49%%
T, = CFoon 16.23< 1.78¢ 228.55'
T3 = CFpoa+SWLoo ms 20.18% 2.13° 255.63%¢
Ty = CFpoa+SWhyg s 18.88%¢ 2.08%¢ 250.53¢
Ty = CFpoa+SWhey ms 15.87¢ 1.63f 222.59°
Tg = CFpoatWT,0ms 17.48° 1.87% 236.40°
T; = CFpoatWTaoms 18.36° 193 242.65%
Tg = CFpontWTgo s 18.76%¢ 1.97°< 24871
To = CRooptSWL o st WT 10 m3 20.42%° 2.16° 258.49%°
Tio = CFooa+SWLog s+ WTog s 20.58" 2.17° 260.60°
Ty; = CRooptSWLao s+ WT g0 s 19.28% 2.11% 25258

CV (%) 13.86 11.46 12.71

Y Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

3. AMNWHANEALAZHANEAUIAaYRI0Y

3.1 A1 CCS

v v
o ] o

nslatanoghaden nmsldatnindg uazthidethdasmfuleand suiaiivauau dualdia cCs vosdos
fisvasifiuien unnansiuegaiifuddyBmada (Table 7) Na1IRD CRootSWLyg st TWW,g s SHALTAY CCS 203808
mm?iqm (12.39 WoesiFud) ldunnm190U CRuoatSWLig st TWWog s CRooatSWhio ms CFooatSWhag st TWWog s,
CFoontSWLag ms CFoont TWWg s Wae CFooat TWWog s mmzﬁeﬁ’w%’wmuauﬁmﬂﬁm CCS maqe”aaﬁ”n‘ﬁ'qm (8.71 Wasidus)
3.2 NANANTANA
nslateiedognadfior msldiningr uazdidethdaufulend suisihunuey Sualinanimimaves
Soviiszezifiuiie unnsstuegsiileddyBomneada (Table 7) Na19D CRooutSWLyo st TWW.0 s fnalinandninma
Y9380831nTgN (2.55 Fu/lS) LUANAIAY CFoout SWLyg st TWWog s WaE CRooptSWiao s YagfidnFuaruauiinaly

HaKARIAaTeIdRtaeTianiius 1.17 du/ls
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Table 7 CCS and sugar yield of sugarcane at 12 MAPY

Treatments CCS (%) Sugar yield (ton/rai)

T, = control 8.71¢% 0.94%%
T, = CFoon 11.36¢ 1.84°
T3 = CFpoa+SWLoo s 12.30% 2.48%
Ty = CFpoa+SWhyo s 12.21%¢ 231
T = CFpoa+SWhey ms 11.25¢ 1.79°
Tg = CFpoatWT,0ms 11.95° 2.09°
T; = CFpoatWTaoms 12.00°° 2.20%
Ts = CRoontWTg s 12.12%¢ 2.27%
Ty = CFpoa+SWL o 15+ WT 10 s 12.33° 2.52°
Tio = CFpoatSWhog s+ WTog s 12.39° 2.55°
Ty; = CRooptSWLao s+ WT a0 s 12.25%¢ 236"

F-test ** **

CV (%) 12.48 11.62

Y Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01

a. anududuvassgemnndniiazasludides

nsldteiafiogaden nisldinmngr uasidetisamiutond suisiiumuey dualfeudutures
lulnsiau veawo3a uazlnuvadouiavasluddosiiony 12 ileundsgn unndnafuegisidoddyBmneaii (Table 8)
A0 CFoont SWLog st TWW, 1 Talvinidutuvessinlulnsiau vieaveda waglnunaiouiazasludidesinniign
(0.261, 0.053 wag 0.651 WosiFud m1ua1ay) THUANA19TU CFooatSWLyg st TWW,o 15 CFooatSWhog s B8
CFoontSWLao s+ TWWog s mmxﬁﬁw%’umuquﬁwaﬁmmL%’m%umaamsﬂuimmu Woanlosa uarlnunaFouiiavanluddos
ﬂaaﬁqm (0.112, 0.018 waz 0.143 Wasidud sudsu)
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Wisuidsutunslateedamuaiiasginususunmsldadning msladeednmueinmzituiutunisld gt
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deourUn (Table 3) wuidn dUsuasinemisiivdesuin uwandbiiuitssuunisiidaesdevsdlsanundneniueadl
UsrAvEnings Seiviinasgemssenuntesinnaufvssduiilianunsansiainldlunsdvesindtin egndlsfinnu ns
Tdnind dns1ge (80 gnuradiuns/ls) Snalvimaiapiuln wandn uazesdusznaunandnosdestiosniinisldinngs
n1 40 uay 20 guaiims/lsgnunaiuns/lf anudidu fedu maimindetianausauduihnndiasdisandodiialy
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Table 8 Concentrations of major plant nutrients in stalk of sugarcane at 12 MAPY

Treatments Total N (%) Total P (%) Total K (%)
T, = control 0.1128% 0.018"% 0.1438%
T, = CFpon 0.208¢ 0.031¢ 0.576
T3 = CFpoa+SWLoo s 0.253%¢ 0.051% 0.642%°
Ty = CFpoa+SWhyo s 0.248" 0.047°¢ 0.628"
T = CFpoa+SWhey ms 0.193 0.030° 0.563"
Tg = CFpoatWT,0 ms 0.237° 0.038° 0.602°
T; = CFpoatWTaoms 0.243 0.040° 0.612%
Te = CFoontWTgo s 0.245 0.042% 0.618
Ty = CRpoptSWL, o 3+ WT 10 ms 0.258% 0.052% 0.647°
Tio = CFpoatSWhog s+ WTog s 0.261° 0.053 0.651°
Ty; = CRooptSWLao s+ WT g0 s 0.251%¢ 0.048% 0.632"¢
CV (%) 12.39 12.44 12.11

Y Months after planting
2 means within the same column followed by the same letter indicate no statistical difference by DMRT

** indicates significant difference at P< 0.01
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