61

nmsldiszlaninanaazlaanansivnssunanuissanisasyiulnuas
NANARUDIDDE
Utilization of By-Product from Tanning Industry on Growth and Yield of Sugarcane
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Abstract: The aim of this study was to investigate the utilization of by-product from tanning industry
(BPTI) on growth and vyield 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 3
replications and consisted of 8 treatments. The results of this study revealed that the application of
chemical fertilizers (CF) based on soil chemical analysis and spray with BPTI (Nz) of 3.2 I/rai (CFDOA+
BPTI (N2)3.2 i T8) resulted in the highest of plant height and sugar yield which were not significantly
different from the application of CF based on soil chemical analysis and spray with BPTI (NW) of 3.2 l/rai
(CFDOA+BPTI (N) , TG), the application of CF based on soil chemical analysis and spray with BPTI

173.2 l/rai

(N2) of 1.6 l/rai (CFDOA+BPTI (N) i T7) and the application of CF based on soil chemical analysis

and spray with BPTI (N1) of 1.6 2I/;;il/r(ICFDOAwLBPTI (N1)1_6 ot T5). While, all treatments that applied of CF
based on soil chemical analysis or the application of CF based on soil chemical analysis and spray with
BPTI provided the highest leaf greenness (SPAD unit), yield, weight/stalk, stalk height, stalk diameter,
CCS and concentrations of total N, P and K in stalk,they were significantly different from the control
treatment (control, T1) that resulted in the lowest leaf greenness (SPAD unit), yield, weight/stalk, stalk

height, stalk diameter, CCS and concentrations of total N, P and K in stalk.

Keywords: by-product from tanning industry (BPTI), sugar yield, sugarcane

unAnga: Anwnarednisdlsylaminanaesldangaaunssuranmissianiaasyduls uay HAKAR
VaFRERLETUNIAL 01-4-20 TitlgnlugaRuf Mg TAEISUELNNTNARBILLL RCBD A119u 3 %1
Usznaudag 8 Fnfunaaes nansmaaes wudn nsldiaminudinssinudauiunisaanulaatinmag
anuanangligaavnssunanuiisgnalug (2) 6m3n 3.2 8ms/ls (CF__ +BPTIN) T ) Analinnnugs
s LL@WN@m@mmmmmrﬂ@ﬂmﬂmmVLuLuﬁmmqnulummmnumﬂmﬂﬂmmrmmqmmmmummumi
Anviuijoatinmarannaanaetlignamnssunanulignslud (1) §msn 3.2 Bms/ls (CF__ +BPTIN)
T) maldffenaimuAndinneipusaniunisaiuilariiamasanuanaes ldgnavnssunanmigaslmi

" NARTIUERINGN ADITINEAS TUNNLAYE IHANENFRNEATAIART I UIANTUNIUAL 2. WATLITH 73140

' Department of Soil Science, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen
Campus, Nakhon Pathom, 73140.

* Corresponding author: agrcht@ku.ac.th and thongjuu@yahoo.com



62
MNENANFASINHATLATNNFAANS 7 (3) : 61-71 (2567)

(2) 8791 1.6 ams/lg (CFDOA+BPT| (N2)1 i T ) LL@vmﬂaﬂﬂLﬁumumqLmﬁ”Mmummummmwuﬂmum

mmmﬂm@wa@aié’@mmunﬁm@nuﬁmm‘lvm ) 8m1 1.6 amg/ls (CF,,*BPTI(N) . T) T
mﬂmimmmmmﬂ@ﬂﬂmumumqmmmmu@mqme m@mﬂ@ﬂﬂmmmmmmqmmummu
mmmwuﬂmummmmnmwmﬂim@mmummvxl@ﬂuummmq AnaliAnAnudanresly nandAnsas
an dmtinieansean ANE19aT luNuAuTnansan A1 commercial cane sugar (CCS) mmmmu
199578 lulasian Neanesa Lastnuna @ anfidzauluviausdas IndiAesiu uaz u,mnmqﬂummnmm
WrsuauiusniuaILAN (control, T) faflualdAAnuTacvesly nanARdatan snuiinieALAes)

AN Lz%’umuﬂum@’mm A1 CCS mfammmum@qmmiﬂmmu Naanasa LL@yIWLLVl@LGﬁf;INV]@v’&N

Elumum@mummm

AdAty: uanaes ldaingaanssunenmly, nananuAIa, 8ot

A1

% = dld o o 1
dasfluiTniaNd1AnysiognaInesN
1U1ANa199U72nA Tngdn1inauAenNITNNNsaas
LAzUIAA (2564) ENIUINHeNIzgndaY
Matlszmanilszanns 11.02 auls Iinanandasian
105.94 ANUFL HANARLAAS 9.66 /19 1NWAINT
dilgndasdaulunjresssmalszauloyusmumu
nsuARNgILazdInaliselaanas (W10 uas
ADLY, 2562) WUANINUTNNAUETUNIIANNANAR
Y9908 A NITANNANARADEIADWUNEI NN 1T
dp dJ o v aa 1 = [ + dl
497U TN ANANLAT 11U N19ANHISRIT]an
WNNZAN (BIFAR LATATUY, 2561: DITTN WATATLY,

2566) PaNaNsARRULNTHAR e LT Hanaat |5

ANNNIANEAT u?@mmm@mmmmmmmﬁ@
naunutjeiai mﬂhmmuﬂmmm (Thongjoo et
al., 2005) W{udu ArunnilsaauAseRen iy
nMuanaes lAaIN I AATUNITHNTIE
iANHANARDIae 11 NNAYNaLERT (TAT uax
ADL, 2561)ﬂ’mW’ﬂﬂuLﬁ"ﬂﬂﬁ“"W}H(@“ﬂ’m’]ﬂ IGF
ALY, 2553) ﬂ’wﬂmvn@uﬂmmu@yu’mma (&URN N
UWATATUY, 2557) ¥hninguazini@eiiiaann
‘Esmmmm@mum (8293N1 WA ARLE, 2565)
mﬂmmmm‘gm (GRIER) (ﬁmmnﬁ LL@”ﬁm
2560) nanaasldananaIunssNdndin (mm
wazAy, 2565) \udu Tsssugpanunssusingd
rananeldAnTLaNNNTTLMN AR AL
11n Tnenanasslananarainisiinauldld

ﬂiv‘lﬁmum@umm@ﬂ aspanalifadyuise
Faandeunisiy 1h wavenmaluszazendld
(Thongjoo et al., 2005) N@W@@ﬂimmﬂfqmmumm
Wanuily (by-product from tanning industry,
BPTI) Wimannnszuaunnslalnslada (hydrolysis)
Wanananstsznaulysiueananniasae sl
#and Sénwusiureanandinmady naumiiy
7UL39 (Cooman et al., 2003; Zhao et al., 2022)
Ainululnsau uaziBunnBurisednnge (5-7
WAz 25-30 afidus muatsy) AN pH Tudag
8-9 uaziAnN s indszann s-10 waddwnd
FALNAT (ﬁﬂ?m%f UATATUE, 2565) ANALLIAATN
wndnsiranaas ldanga NI suaniian
nanduileriinman uazmuuamiensldusylamd
Tnannsaanunislusaniutjendl Tnanansnnann
wmmﬂmﬁmmmﬁanzﬁmﬁﬁﬁ@mﬂ@?mLﬁ‘u‘im
NAHAR LAzadLlsynaLHNANRATeERE Fauanann
azidunisinanasylaun ldldinadlseTamalls
atiamunzanuds dafuniadenuiadiviy
mwmmﬁﬂqné’m AnvadagaaNanIIETinna
nnannuanass lanananalussazenalaanaae

o a
aUnsaluazlanng
= £ 'y ¥
Ansuaresnisliddsslasinanaas s
ANgAAIUNTINNBNUIR (BPTI) flanisiaseyiivie
WATNANRAYBITRENUTITUNIWAY 01-4-29
u?mmuﬂmwmmmmmm%mﬂgﬁ%m ADLY
NEAT NLASLAY NU1SNE1AELNHATAIARNT



Agricultural Science and Management J. 7 (3) : 61-71 (2024)

63

8. MUNILAL 2. WATLIFN %uﬂumﬁuﬁmwamu
(Kamphaeng Saen soil series, Ks; Typic
Haplustalfs; fine-silty, mixed, semiactive,
isohyperthermic, Soil Survey Staff, 2003)
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment.

Properties Results Rating
pH (1:1) 7.19 neutral
ECe (dS/m) 1.47 non-saline
Organic matter (%) 1.21 moderately low
Available P (mg/kg) 51.24 very high
Exchangeable K (mg/kg) 118.41 high
Exchangeable Ca (mg/kg) 1,156 high
Exchangeable Mg (mg/kg) 94.51 moderate
Exchangeable Na (mg/kg) 33.89 -
Extractable Fe (mg/kg) 7.18 low
Extractable Zn (mg/kg) 0.67 low
Extractable B (mg/kg) 0.52 low
Soil texture sandy loam -
Table 2 Detail of treatments.
Quantity of major elements
Treatments Descriptions Symbols From chemical From by-product of
fertilizer tanning industry (BPTI)
(ng—onﬁ—KZO per rai) (gN—PZOS—KZO per rai)
T no fertilizer and spray with by-product from  control 0-0-0 0-0-0
tanning industry (BPTI) treatment
T the application of chemical fertilizers (CF) based CFDOA 12-3-6 0-0-0
on soil chemical analysis
T the application of CF based on soil chemical CFDOA+BPTI (O)Wm 12-3-6 86.72-0-0
analysis and spray with BPTI (O) of 1.6 I/rai
T the application of CF based on soil chemical CFDOA+BPTI (O)azm 12-3-6 173.44-0-0
analysis and spray with BPTI (O) of 3.2 I/rai
T the application of CF based on soil chemical CFDOA+BPTI (Nw)m\/rai 12-3-6 107.68-0-0
analysis and spray with BPTI (N1) of 1.6 I/rai
T the application of CF based on soil chemical CFDOA+BPTI (NW)SNral 12-3-6 215.36-0-0
analysis and spray with BPTI (N1) of 3.2 I/rai
T the application of CF based on soil chemical CFDOA+BPTI (Nz)m/m 12-3-6 114.24-0-0
analysis and spray with BPTI (N2) of 1.6 I/rai
T the application of CF based on soil chemical CFDOA+BPTI (N) 12-3-6 228.48-0-0

analysis and spray with BPTI (N2) of 3.2 I/rai

2°3.2rai

Note

- BPTI

(
(
- BPTI (
- BPTI (
(

(

z Z

- BPTI

- BPTI (O) of 1.6 I/rai = 18.32, 6.14 and 1.60 mgFe, Zn and B per rai, respectively.
0) of 3.2 I/rai = 36.64, 12.28 and 3.20 mgFe, Zn and B per rai, respectively.
1
1

) of 1.6 I/rai = 423.12, 1,721.6 and 442.75 mgFe, Zn and B per rai, respectively.
) of 3.2 I/rai = 846.24, 3,443.2 and 885.5 mgFe, Zn and B per rai, respectively.

N2) of 1.6 I/rai = 617.68, 2,489.6 and 778.96 mgFe, Zn and B per rai, respectively.
)

- BPTI (N2) of 3.2 I/rai = 1,235.36, 4,979.2 and 1,557.92 mgFe, Zn and B per rai, respectively.
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Table 3 Properties of by-product from tanning industry (BPTI) before the experiment.

Results
Properties BPTI (0) BPTI(N,) BPTI(N)
pH 8.96 8.76 8.61
EC (dS/m) 10.02 9.92 9.98
Organic matter (%) 27.28 27.46 27.60
Total N (%) 5.42 6.73 7.14
Total P (%) n.d. n.d. n.d.
Total K (%) 0.01 n.d. 0.01
Total Ca (%) 1.76 1.79 1.17
Total Mg (%) 0.01 n.d. n.d.
Total S (%) 0.12 0.10 0.09
Total Na (%) 1.27 0.34 0.34
Total Cl (%) 0.76 0.78 0.75
Total Mn (mg/l) 0.61 1.08 3.63
Total Cu (mg/l) 4.05 n.d. n.d.
Total Fe (mg/l) 11.45 264.45 386.05
Total Zn (mg/l) 3.84 1,076 1,556
Total B (mg/l) 1.00 276.72 486.85

Note - n.d. = not detected

- BPTI (O) = by-product from tanning industry (original)
- BPTI (N1) = BPTI (O) 1,000 ml + ZnSO4 59+ FeSO4 5g+Boron5g
- BPTI (N2) = BPTI (O) 1,000 ml + ZnSO4 10g+ FeSO4 10 g+ Boron 10 g

Nﬂﬂ'\iV]ﬂﬂﬂ\?LLﬂ%ﬁﬂ"liiﬁ
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(Table 4) Na19A8 ﬁmq 3 LaunAdLlgn wud
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nislailealanAIaLATIzRusaNALN192n
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waznslailaaianupndnsyifausaniunisae
Wuﬂmﬁmmmmnmwmmi&’w’mmummﬂm
wilsgaslal (1) &R 1.6 @ms/ls (CF +BPTI
(N), ., T) ‘Ilﬂé“"l/]ﬁﬁ?llﬂ']‘].lﬂm (control, T) i
m@iﬁmm@ﬂmmm@@ﬂuﬂﬁmmluﬂqmzmmi
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1.2 AMANIAIE 199 TY

R EICHE RHER DI PR PV PITERR
wen nslddleadniuendiassiausaniunig
aanuijaatinmatannuanastlagaangsunan
Wagnesinge mu'ﬁqﬁﬁumuam (control : T ) &
m@iﬁ’ﬁi’]mm@mm@ﬂuﬁ@ﬂﬁmq 3,6, 8 UAT 9
maunAsLlgn unnsineiuaena it ATYNI9ana
(Table 5) Na19A8 nnﬁﬁuwmmﬁﬁmﬂﬁﬂﬂmﬁ
AINANGLATTITRURLNAYY N1sldlaiaiiany

Table 4 Plant height of sugarcane at different ages.

ANRLATITAUTINA LN sRAN LT HAAa%AIN
nanaas lignaunssunaniagaesinge Jualy
AANITER189lusae INALAENTY WATLANFNS
fmaifenFaumauiusfuacuau (control,
P o = )y o A
T) Taina liAAN a9 ludestaangn
NnszeznIsasey AL s Tneidadanmndnaiainu
al v A & o P al
Aegnredludetieny 6 WauNAILgNNANZINgn
warluun lNanaIRINTEEZIIANTR9N1TANEN
AAAARBNNLEARINT LAZATLY (2565) WG i
HAZANLY (2566) mmm@mﬂumwﬂmimmmu
ALALAL ﬁmuﬂ?mm@ummmm A9
memiﬂmmﬂafaﬂiuimmumnﬂﬂﬂmmmmﬁrm
928121981 ANEINA WANANTL209 U RLAAAY
v g . do e
watlilasannlulpsiauiluasAilsznauidAnyans
paalsilag (AnunanseiniAd Tl §ianen, 2541)

Plant height (cm)

Treatments
3 MAP" 6 MAP 8 MAP 9 MAP
T, = control 65.78°% 111.45%% 149.55%? 180.57%%
T,=CF_, 112.92° 158.67° 250.61¢ 283.62°
T,=CF_ *BPTI(O) 114.69° 162.84° 253.53% 285.49°
T, =CF_+BPTI(O) 118.56% 164.47° 256.78° 290.60°
T,=CF_ ,#BPTI(N) 122.49> 173.64° 273.66° 305.75°
T =CF_+BPTI(N) 128.58%° 180.38%° 278.60% 312.56™
T,=CF_ #BPTI(N) 125.59% 175.49%° 275.78%° 308.46%
T, =CF_ +BPTI(N) 130.58° 182.57° 280.32° 315.42°
F_test *% *% * % *%
V. (%) 14.31 12.68 12.09 13.54

"Months after planting

? means within the same column followed by the same letters indicate no statistical difference by using DMRT

** indicated significant difference at P< 0.01.

Table 5 Leaf greenness (SPAD unit) of sugarcane at different ages.

Plant height (cm)

Treatments
3 MAP" 6 MAP 8 MAP 9 MAP
T, = control 38.82°% 36.85"7 34.66°% 32.62°7
T,=CF . 43.22° 48.50° 45.33° 42 .47°
T,=CF_,+BPTI(O) 43.31° 48.84° 45.45° 42 .49°

1.6 l/rai
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Table 5 (continued).

Plant height (cm)

Treatments
3 MAP" 6 MAP 8 MAP 9 MAP
T =CF__+BPTI (O) 43.37° 49.51° 45.49° 42.62°
4 DOA 3.2 l/rai
T =CF__+BPTI(N) 43.57° 49.69° 45.63° 42.68°
5 DOA 171.6 l/rai
T =CF__ +BPTI (N ) 44.73° 50.57% 46.51° 43.54°
6 DOA 3.2 l/rai
T =CF__+BPTI(N) 44.59° 50.56° 46.41° 43.47°
7 DOA 2" 1.6 l/rai
T =CF__+BPTI(N ) 44.74° 50.65% 46.75° 43.61°
8 DOA 2" 3.2 l/rai
F_test * *k *%k *x
C.V. (%) 12.27 11.89 13.34 11.36

" Months after planting

* means within the same column followed by the same letters indicate no statistical difference by using DMRT.

* indicated significant difference at P< 0.05.
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** indicated significant difference at P< 0.01.
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Table 6 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar vield of sugarcane at 12 MAP".

Treatments Yield Weight/stalk  Stalk height  Stalk diameter CCS Sugar yield

(ton/rai) (kg) (cm) (cm) (%) (ton/rai)

T, = control 13.56°% 1.31°% 143.61°% 2.31°% 8.73°% 1.18%%
T,=CF . 21.73° 2.13° 268.57¢ 3.42° 12.65° 2.75°
T,=CF_ +BPTI(O) _ 22.42%° 2.15° 270.63% 3.44° 12.73° 2.85%
T,=CF_+BPTI(O), 22.68%° 2.17° 274.57° 3.48° 12.86° 2.92°
T,=CF_+BPTI(N) 23.42%° 2.19° 276.51% 3.51° 13.13° 3.08°
T =CF_ #BPTI(N), 23.73%® 2.24° 283.56° 3.56° 13.27° 3.15°
T =CF _+BPTI(N) 23.65%° 2.22° 280.49%° 3.53° 13.25° 3.13°
T,=CF_ #BPTI(N) 23.86° 2.26° 285.58° 3.58° 13.33° 3.18°

F_test *% * %k *% *% * % *%

C.V. (%) 13.84 10.16 11.39 9.26 11.43 8.95

" Months after planting

“means within the same column followed by the same letters indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.
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Table 7 Concentrations of total N, P and K in stalk of sugarcane at 12 MAP".

Treatments Total N (%) Total P (%) Total K (%)

T, = control 0.118°? 0.033°? 0.289°%

T =CF 0.264° 0.051° 0.633°
2 DOA

T =CF_ +BPTI(0) 0.268% 0.053% 0.637°
3 DOA 1.6 I/rai

T =CF_ +BPTI(0) 0.272"¢ 0.055>¢ 0.640°
4 DOA 3.2 I/rai

T =CF_+BPTI(N) 0.276° 0.057% 0.643°
5 DOA 171.6 I/rai

T =CF_ +BPTI(N) 0.281% 0.062% 0.651°
6 DOA 1°3.2 |/rai

T =CF_+BPTI(N) 0.279% 0.060*° 0.648°
7 DOA 2" 1.6 |/rai

T =CF_ +BPTI(N) 0.283° 0.063° 0.654°
8 DOA 2°3.2 |/rai

F-test ** **
C.V. (%) 10.73 11.19

" Months after planting

“means within the same column followed by the same letters indicate no statistical difference by using DMRT.

** indicated significant difference at P< 0.01.
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