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ABSTRACT

The aim of this study was to investigate the utilization of by-product from the tanning
industry (BPTI) on the yield and yield components of hybrid maize cv, Seed Tech 188, planted
in the Kamphaeng Saen soil series and some soil properties. The experimental design was
arranged in a Randomized Complete Block (RCBD) with 3 replications, consisting of 8
treatments. The results revealed that all treatments applied with chemical fertilizer (CF) based
on soil chemical analysis or the application of CF based on soil chemical analysis and the
spray of BPTI provided the highest ear weight, ear without husk weight, grain weight or yield,
1,000-grain weight, and protein in grain and were significantly different from the control
treatment (control, T1), which resulted in the lowest ear weight, ear without husk weight, grain
weight, 1,000-grain weight, and protein in grain. After the experiment, all treatments applied
with CF based on soil chemical analysis or the application of CF based on soil chemical
analysis and the spray of BPTI, as well as the control treatment, affected the electrical
conductivity (ECe) of soil that was non-saline. Furthermore, all treatments applied with CF

based on soil chemical analysis or the application with CF based on soil chemical analysis and
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the spray of BPTI affected the organic matter of soil, moderately low to moderate. While all
treatments applied with CF based on soil chemical analysis and the spray of BPTI affected soil
pH, slightly alkaline. The extractable Fe of soil was low to high; the extractable Zn of soil was
moderate to high, and the extractable B of soil was moderate to very high.
Keywords: Maize, By-product from tanning industry (BPTI), Protein in grain
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Table 1 Chemical and physical properties of soil (0-30 cm) before the experiment

Properties Results Rating”
pH (1:1) 717 neutral
EC, (dS/m) 1.62 non-saline
Organic matter (%) 0.93 low
Available P (mg/kg) 72.69 very high
Exchangeable K (mg/kg) 115.23 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)
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Table 2 Detail of treatments

Treatments

Descriptions

Symbols

Quantity of major elements

From chemical
fertilizer
(kgN-P,0.-K,0

per rai)

From by-product
of tanning
industry (BPTI)
(gN-P,0.-K,0

per rai)

T, no fertilizer and no spraying
with by-product from tanning
industry (BPTI) treatment

T, the application of chemical
fertilizers (CF) based on soil
chemical analysis

Ts the application of CF based
on soil chemical analysis and
spray with BPTI (O) of 1.2
I/rai

Ty the application of CF based
on soil chemical analysis and
spray with BPTI (O) of 2.4
I/rai

Ts the application of CF based
on soil chemical analysis and
spray with BPTI (N,) of 1.2
I/rai

Te the application of CF based
on soil chemical analysis and
spray with BPTI (N,) of 2.4
I/rai

T, the application of CF based
on soil chemical analysis and
spray with BPTI (N,) of 1.2
I/rai

Tg the application of CF based
on soil chemical analysis and
spray with BPTI (N,) of 2.4

I/rai

control

CF
DOA

CFpoa+BPTI (0)1.2 yrai

CFpoa+BPTI (O)2.4 yrai

CFpoa+BPTI (N4)12 yrai

CFpoa+BPTI (N4)2.4 i

CFpoa*BPTI (N2)12 irai

CFpoa*BPTI (N2)2.4 irai

0-0-0

20-5-5

20-5-5

20-5-5

20-5-5

20-5-5

20-5-5

20-5-5

0-0-0

0-0-0

65.04-0-0

130.08-0-0

80.76-0-0

161.52-0-0

85.68-0-0

171.36-0-0

Note: - 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 I/rai = 27.48, 9.22 and 2.40 mgFe, Zn and B per rai, respectively.

- BPTI (N1) 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 (N1) of 2.4 I/rai = 1,114.68, 2,582.4 and 664.12 mgFe, Zn and B per rai, respectively.
(
(

- BPTI (N2) of 2.4 I/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 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 5 g + FeSO4 5 g + Na2[B405(0H)4].8H20 5 g
- BPTI (N2) = BPTI (O) 1,000 ml + ZnSO4 10 g + FeSO4 10 g + Na2[B405(0H)4].8H20 10 g
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Table 4 The ear weight of maize at harvesting in two crops

10

Ear weight (kg/rai) (+)/(-)
Treatments T-test
1% crop 2" crop (%)
T, = control 1,257.71¢ Y 1,118.49° ¥ ns -11.07
T, = CFpoa 2,582.39¢ 2,916.65° * +12.94
T, = CFpoatBPTI (O 5 i 2,596.67° 2,938.78% * +13.17
T, = CFpoatBPTI (O)s4 yrai 2,612.46™ 2,957.75%® * +13.22
Ts = CFpoa+BPTI (N1 2 yrai 2,633.71% 2,987.38% * +13.43
T = CFpoa+BPTI (N3 4 yrai 2,642.46° 3,011.56° ** +13.97
T, = CFpoa+BPTI (Ny)1 2 yrai 2,637.58% 3,000.52% ** +13.76
Tg = CFpoa+BPTI (Ny)s 4 yrai 2,648.572 3,020.68° ** +14.05
F-test ** **
C.V. (%) 15.61 16.73

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT
ns = not significantly different at 0.05 probability * indicates significant difference at P< 0.05
** indicates significant difference at P< 0.01 + = increased of ear weight

- = decreased of ear weight

Table 5 The ear without husk weight of maize at harvesting in two crops

Ear without husk weight (kg/rai) (+)/(-)
Treatments T-test
1% crop 2" crop (%)
T, = control 1,028.57° ¥ 912.88% Y ns -11.25
T, = CFpon 2,397.51° 2,710.58° * +13.06
T3 = CFpoa*BPTI (O); 5 yrai 2,410.58? 2,725.68" * +13.07
T, = CFpoatBPTI (O)s.4 yrai 2,426.75° 2,743.53%° * +13.05
Ts = CFpoa*tBPTI (Ny); 2 yrai 2,433.54° 2,761.51%° * +13.48
Tg = CFpoatBPTI (N4)s4 rai 2,450.63% 2,785.54% ** +13.67
T; = CFpoatBPTI (NL) 5 yrai 2,438.35% 2,774.61% ** +13.79
Tg = CFpoatBPTI (N2)s 4 yrai 2,452 477 2,789.52% ** +13.74
F-test ** >
C.V. (%) 13.15 14.29

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT
ns = not significantly different at 0.05 probability * indicates significant difference at P< 0.05
** indicates significant difference at P< 0.01 + = increased of ear without husk weight

- = decreased of ear without husk weight
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Table 6 The grain weight of maize at harvesting in two crops

Grain weight (kg/rai) (+)/(-)
Treatments T-test
1% crop 2" crop (%)
T, = control 639.70° ¥ 568.66° ¥ ns -11.11
T, = CFpon 1,310.24° 1,483.61° * +13.23
T, = CFpoa+BPTI (O); 5 i 1,322.52% 1,496.69% * +13.17
T, = CFpoa+BPTI (O)s 4 yai 1,328.62%° 1,501.65° * +13.02
Ts = CFpoa+BPTI (N1 2 yrai 1,340.42°%° 1,522.10° * +13.55
Te = CFpoa+BPTI (Ny)s 4 yrai 1,353.60° 1,540.53° * +13.81
T, = CFpoa+BPTI (Ny)1 2 yrai 1,347.65° 1,531.39% * +13.63
Tg = CFpoa+BPTI (Ny)y 4 yrai 1,354.712 1,548.51° * +14.31
F-test ** b
C.V. (%) 12.45 12.68

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT

ns = not significantly different at 0.05 probability * indicates significant difference at P< 0.05

+ = increased of grain weight
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NI AN wil gl ana1NHANAD o'le q0@ mmzﬁ@‘h%’umuquﬁmlﬁﬁmﬁn 1,000
) a o ¥ o < Aa A & o

gamWNIINWENWIINNgAT Tualwinin WwWaa wazdSunaldsduluindavasinnlne
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N o . o

Tlwanaudn laglifanunandranunig (Table 7 and 8)

Table 7 The 1,000 grains weight of maize at harvesting in two crops

1,000 grains weight (g)

Treatments T-test
1% crop 2" crop
T, = control 312.64° Y 311.84° Y ns
T, = CFoon 317.242 317.36° ns
T, = CFooa*BPTI (), yra 317.41° 317.48° ns
T, = CFpoa*BPTI (O)ys yai 317.47° 317.53° ns
Ts = CFpoatBPTI (Ny)1 2 yra 317.56° 317.83° ns
To = CFoon*BPTI (N;)4 yra 318.45° 318.53° ns
T, = CFoon*BPTI (N1 2 yra 318.15° 318.26° ns
Ts = CFoon*BPTI (No)p4 vra 318.45° 318.56° ns
F-test ** *
CV. (%) 9.36 8.54

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT
ns = not significantly different at 0.05 probability * indicates significant difference at P< 0.05

** indicates significant difference at P< 0.01

Table 8 The protein in grain of maize at harvesting in two crops

Protein (%)

Treatments T-test
1% crop 2" crop
T, = control 7.63°Y 7.25° Y ns
T, = CFpon 9.94° 10.13? ns
T; = CFpoa+BPTI (0)1 5 yrai 10.13% 10.25° ns
T, = CFpooa+BPTI (0)y4 yrai 10.19% 10.31° ns
Ts = CFpoa+BPTI (N4)12 yrai 10.31% 10.562 ns
Te = CFooa*BPTI (N1)2.4 yrai 10.50% 10.75° ns
T, = CFpoa+BPTI (No)1 5 yrai 10.442 10.632 ns
Tg = CFpoa+BPTI (Ny)y 4 yrai 10.56° 10.88° ns
F-test > >
C.V. (%) 9.38 8.89

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT

*k

ns = not significantly different at 0.05 probability indicates significant difference at P< 0.01
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2
Table 9 Properties of soil after 1 year of planting maize
pH EC, (o]'] Exch.Na  Extract. Fe  Extract. Zn  Extract. B
Treatments
(1:1 water) (dS/m) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mgl/kg)
before experiment 717 1.62 0.93 31.85 7.63 0.59 0.80
T, = control 7.18°Y 1.63°Y 0.96" ¥ 33.70° ¥ 753 Y 0.61°Y 0.83°Y
T, = CFpon 7.03° 1.83¢ 1.28° 34.31° 7.74° 0.64° 0.87°
T; = CFpoa*BPTI (O); 2 rai 7.48° 2.15° 1.38° 39.45° 9.76° 1.28° 1.23°
T4 = CFpoa*BPTI (0)24 a 7.71° 2.49° 1.53% 43.23° 10.55° 1.38¢ 1.38°
Ts = CFpoa*BPTI (Ny)1 2 yrai 7.42° 1.97° 1.42% 38.66" 13.87° 2.36° 1.83°
Te = CFpoa*BPTI (Ny)24 yrai 7.68° 2.38° 1.58% 42.83° 19.50° 3.56" 2.83°
T, = CFpoa*BPTI (No)1 2 yrai 7.38° 2.12° 1.49> 38.63° 13.60° 2.48° 1.94°
Tg = CFooa*BPTI (No)s yrai 7.63° 2.45° 1.63° 42.75° 18.77° 3.78° 2.88°
F-test . . . . . . .
C.V. (%) 11.11 12.36 12.43 12.41 12.76 10.43 11.39

¥ Means within the same column followed by the same letter indicate no statistical difference by DMRT

* indicates significant difference at P< 0.05
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