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Planted in Kamphaeng Saen Soil Series

849501 AUsWIUY' TadNE ey 8379 AunsuntIe’ wazamsTn wsNlasan'
Achrika Sintapanin’, Chaisit Thongjoo', Tawatchai Inboonchuay' and
Aunthicha Phommuangkhuk'

Received: January 15, 2025
Revised: March 3, 2025
Accepted: March 7, 2025

Abstract: The aim of this study was to investigate the utilization of by-product from tanning industry
(BPTI) on growth and yield of hybrid maize cv. Seed Tech 188 planted in Kamphaeng Saen soil series.
The experimental design was arranged in Randomized Complete Block (RCBD) with 3 replications
and consisted of 8 treatments. The results of this study revealed that all treatments that applied of
chemical fertilizer (CF) based on soil chemical analysis or the application of CF based on soil chemical
analysis and spray with BPTI provided the highest plant height, leaf greenness (SPAD unit), ear weight,
ear without husk weight, grain weight, 1,000 grain weight, total N and protein in grain and significantly
different when comparing with the control treatment (control, T1), which resulted in the lowest plant height,
leaf greenness (SPAD unit), ear weight, ear without husk weight, grain weight, 1,000 grain weight, total

N and protein in grain.
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment.

analysis and spray with BPTI (N2) of 2.4 I/rai

2°2.4 \rai

Properties Results Rating"
pH (1:1) 717 neutral
ECe (dS/m) 1.62 non-saline
Organic matter (%) 0.93 low
Available P (mg/kg) 72.69 very high
Exchangeable K (mg/kg) 1156.23 high
Exchangeable Ca (mg/kg) 1,196 high
Exchangeable Mg (mg/kg) 76.58 moderate
Exchangeable Na (mg/kg) 31.85 -
Extractable Fe (mg/kg) 7.63 low
Extractable Zn (mg/kg) 0.59 low
Extractable B (mg/kg) 0.80 moderate
Texture sandy loam -
= FAO Project Staff and Land Classification Division (1973)
Table 2 Detail of treatments.
Quantity of major elements
o From chemical From by-product of
Treatments Descriptions Symbols b o
fertilizer tanning industry (BPTI)
(ng—PQOS—KQO per rai) (gN—PZO5»KZO per rai)
T no fertilizer and no spraying with by-product control 0-0-0 0-0-0
from tanning industry (BPTI) treatment
the application of chemical fertilizers (CF) CFDOA 20-5-5 0-0-0
based on soil chemical analysis
the application of CF based on soil chemical CFDOA+BPTI (O)1 Sl 20-5-5 65.04-0-0
analysis and spray with BPTI (O) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (O)HVW 20-5-5 130.08-0-0
analysis and spray with BPTI (O) of 2.4 I/rai
the application of CF based on soil chemical CFDOA+BPTI (NW)1 Sl 20-5-5 80.76-0-0
analysis and spray with BPTI (N1) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (Nj)zwm 20-5-5 161.52-0-0
analysis and spray with BPTI (N1) of 2.4 I/rai
the application of CF based on soil chemical CFDOA+BPTI (N2)1 o 20-5-5 85.68-0-0
analysis and spray with BPTI (N2) of 1.2 I/rai
the application of CF based on soil chemical CFDOA+BPTI (N) 20-5-5 171.36-0-0

- BPTI (O) of 1.2 I/rai = 13.74, 4.61 and 1.20 mgFe, Zn and B per rai, respectively.
- BPTI (O) of 2.4 |/rai = 27.48, 9.22 and 2.40 mgFe, Zn and B per rai, respectively.
- BPTI NW) of 1.2 I/rai = 557.34, 1,291.2 and 332.06 mgFe, Zn and B per rai, respectively.

- BPTI N2) of 1.2 I/rai = 463.26, 1,867.2 and 584.22 mgFe, Zn and B per rai, respectively.

(
(
- BPTI (NW) of 2.4 I/rai = 1,114.68, 2,582.4 and 664.12 mgFe, Zn and B per rai, respectively.
(
(

- BPTI NQ) of 2.4 |/rai = 926.52, 3,734.4 and 1,168.44 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 (O) 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 1.79 117
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
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Table 4 Plant height of maize at 1, 2 and 3 MAP"
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Plant height (cm)

Treatments
1 MAP 2 MAP 3 MAP
T, = control 51.60"7 118.54° 154.66"
T,=CF_, 85.49° 151.52° 218.57°
T,=CF_+BPTI(O) , 87.67% 153.54° 221.58%
T,=CF_+BPTI(O),, 90.50% 155.49% 225.50°
T, =CF +*BPTI(N) , 92.65” 161.33% 233.52°
T =CF +BPTI(N), 95.23% 168.23" 240.44%
T =CF_+BPTI(N) - 94.44% 165.68%° 236.64™
T, =CF *BPTI(N) 97.23° 170.43° 243.44°
Fotest - - -
C.V. (%) 13.62 12.28 12.41

"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 5 Leaf greenness (SPAD unit) of maize at 1, 2 and 3 MAP"

SPAD unit

Treatments

1 MAP 2 MAP 3 MAP

T, = control 36.82°7 34.65°% 32.33°%

T,=CF_, 42.64° 48.25° 45.78°

T,=CF_ +BPTI(O) , 42.72° 48.64° 46.33°

T,=CF_+BPTI(O), 42.83° 48.72° 46.84%

T =CF__ +BPTI(N) 44.64%° 50.64° 48.53%°
5 DOA 171.2 l/rai

T =CF__ +BPTI(N) 45.18% 51.32° 48.72%
6 DOA 1724 |/rai

T =CF_ +BPTI(N) 44.83%® 50.83° 48.61%°
7 DOA 2"1.2Vrai

T =CF__ +BPTI(N) 45.72° 51.64° 49.32°
8 DOA 2"2.4 \rai

F-teSt *k *k *%
C.V. (%) 12.36 11.48 10.37

"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 6 Ear weight, ear without husk weight and grain weight of maize.

“dralnmndn tnsa 17 Ae Ad3unaldsanld
Haandn s Wefidusl muilszniAnszngaanems
uazaunsnl Gas “fvn AP TNITDNIATTIUTEN
mmiﬁm‘ﬁmﬁ@ﬁmwﬁm‘rﬂquQmL@Wﬁ: szinm
AROAL W.A. 25597 (UIZNIANIENIIUNHATUAL
annend, 2559)

Ear weight Ear without husk weight Grain weight
Treatments ) ) )
(kg/rai) (kg/rai) (kg/rai)
T, = control 1,257.71°" 1,028.57°" 639.70°"
T =CF 2,582.39¢ 2,397.51° 1,310.24°
2 DOA
T =CF__+BPTI (O) 2,596.67° 2,410.58° 1,322.52%
3 DOA 1.2 frai
T =CF__ +BPTI (O) 2,612.46" 2,426.75° 1,328.62*°
4 DOA 2.4 |frai
T =CF_ +BPTI(N) 2,633.71%° 2,433.54° 1,340.42%*°
5 DOA 171.2 l/rai
T =CF_+BPTI(N) 2,642.46° 2,450.63° 1,353.60°
6 DOA 1724 |rai
T =CF_ +BPTI(N) 2,637.58% 2,438.35° 1,347.65°
7 DOA 2°1.2 \/rai
T =CF__ +BPTI(N) 2,648.57° 2,452 47° 1,354.71°
8 DOA 2" 2.4 \frai
F-test o o o
C.V. (%) 15.61 13.15 12.45

"'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 7 1,000 grain weight, total N and protein in grain of maize.

1,000 grain weight Total N Protein
Treatments o o
(9) (%) (%)
T, = control 312.64°" 1.22°" 7.63°"
T =CF 317.24° 1.59° 9.94°
2 DOA
T =CF__ +BPTI (O) 317.41° 1.62% 10.13%
3 DOA 1.2 l/rai
T =CF__+BPTI(O) 317.47° 1.63% 10.19%
4 DOA 2.4 Ifrai
T =CF__+BPTI(N) 317.56° 1.65% 10.31%°
5 DOA 171.2 l/rai
T =CF__ +BPTI(N) 318.45° 1.68% 10.50%°
6 DOA 17 2.4 |rai
T =CF__ +BPTI(N) 318.15° 1.67% 10.44%°
7 DOA 2°1.2 l/rai
T =CF__ +BPTI(N) 318.45° 1.69° 10.56°
8 DOA 2°2.4 \rai
F-test Hok *k *k
C.V. (%) 9.36 11.29 9.38

" '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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