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 The aim of this study was to investigate the utilization of by-product from tanning industry  
 

and consisted of 8 treatments. The results of this study revealed that all treatments that applied  
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), which  

resulted in the lowest plant height, leaf greenness, fresh root yield, average weight/root, root length, 
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the highest root width and starch yield which was not marked different from the application of CF based 
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Properties Results Rating

7.32 neutral

EC
e

1.37 non-saline

0.81 low

71.52 very high

high

1,152 high

moderate

38.74 - 

8.51 low

low

0.80 moderate

Texture sandy loam -

Detail of treatments. 

Quantity of major elements

Treatments Descriptions Symbols From chemical 
fertilizer

2
O

5 2
O per rai)

From by-product of 

2
O

5 2
O per rai)

T
1

no fertilizer and no spraying with 
by-product from tanning industry 

 control 0-0-0 0-0-0

T
2

the application of chemical fertilizers  CF
DOA

0-0-0 

T
3

the application of CF based on soil 
chemical analysis and spray with 

 CF
DOA

T
4

the application of CF based on soil 
chemical analysis and spray with 

 CF
DOA 3.2 l/rai

173.44-0-0

T
5

the application of CF based on soil 
chemical analysis and spray with 

1

 CF
DOA 1

)
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Quantity of major elements

Treatments Descriptions Symbols From chemical 
fertilizer

2
O

5 2
O per rai)

From by-product of 

2
O

5 2
O per rai)

T the application of CF based on soil 
chemical analysis and spray with 

1
) of 3.2 l/rai

 CF
DOA 1

)
3.2 l/rai

T
7

the application of CF based on soil 
chemical analysis and spray with 

2

 CF
DOA 2

) 114.24-0-0

T
8

the application of CF based on soil 
chemical analysis and spray with 

2
) of 3.2 l/rai

 CF
DOA 2

)
3.2 l/rai

228.48-0-0

1

1

2

2

Properties
Results

1
)

2
)

pH 

10.02 9.92 9.98

27.28

5.42 7.14

n.d. n.d. n.d.

0.01 n.d. 0.01

1.79 1.17

0.01 n.d. n.d.

0.12 0.10 0.09

1.27 0.34 0.34

0.78 0.75

1.08

4.05 n.d. n.d.

11.45

3.84

1.00
 - n.d. = not detected 

1 4
 5 g + FeSO

4
 5 g + Na

2
[B4O

5 4 2
O 5 g

2 4
 10 g + FeSO

4
 10 g + Na

2
[B

4
O

5 4 2
O 10 g 
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Treatments
3 MAP 1/ 9 MAP 12 MAP

T
1
 = control e 2/ f 2/ g 2/ 181.14e 2/

T
2
 = CF

DOA
85.34d e 215.70f 294.30d

T
3
 = CF

DOA
87.23cd 155.50de 218.52ef d

T
4
 = CF

DOA 3.2 l/rai
cd cde 221.54de 300.78cd

T
5
 = CF

DOA 1
) 92.58bc bcd cd 308.55bc

T  = CF
DOA 1

)
3.2 l/rai

98.49a ab ab ab

T
7
 = CF

DOA 2
) ab abc 228.49bc 312.49ab

T
8
 = CF

DOA 2
)

3.2 l/rai
100.49a a a a

F-test ** ** ** **

13.27 14.14 12.78
1/ Months after planting    
2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.
** indicated significant difference at P< 0.01.  
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Treatments
SPAD unit

3 MAP 1/ 9 MAP 12 MAP

T
1
 = control 38.71b 2/ c 2/ c 2/ 32.81c 2/

T
2
 = CF

DOA
a b b 42.74b

T
3
 = CF

DOA
42.41a ab ab 43.23ab

T
4
 = CF

DOA 3.2 l/rai
42.47a ab ab 43.31ab

T
5
 = CF

DOA 1
) a ab 47.37ab 45.35ab

T  = CF
DOA 1

)
3.2 l/rai

44.53a 49.33a 47.41ab 45.41ab

T
7
 = CF

DOA 2
) 44.45a 49.27a 47.41ab 45.39ab

T
8
 = CF

DOA 2
)

3.2 l/rai
44.58a 49.45a a 45.47a

F-test * ** ** **

12.38 11.35 12.18 12.32
1/ Months after planting    
2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.
* indicated significant difference at P< 0.05. ** indicated significant difference at P< 0.01.  
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DOA
+BPTI  

2
) , T

7

DOA 1
) , T

5

 

1

1/

Treatments
Fresh root yield Average weight/root Root width Root length

T
1
 = control 3.72b 2/ 0.23e 2/ d 2/ 15.54d 2/

T
2
 = CF

DOA
a 0.41d 4.51c 21.31c

T
3
 = CF

DOA
12.31a 0.43cd c 21.48c

T
4
 = CF

DOA 3.2 l/rai
12.38a 0.45bcd 4.78c 21.57bc

T
5
 = CF

DOA 1
) 12.42a 0.47abc b ab

T  = CF
DOA 1

)
3.2 l/rai

12.51a 0.50a ab 24.39a

T
7
 = CF

DOA 2
) 12.47a 0.49ab 5.45b 23.71ab

T
8
 = CF

DOA 2
)

3.2 l/rai
a 0.51a 5.85a a

F-test ** ** ** **

14.45 12.42 10.54
1/ Months after planting    
2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.
** indicated significant difference at P< 0.01.   
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DOA
+BPTI 

2
) , T

7
 
 

DOA
+BPTI  

1
) , T

5

DOA
+BPTI 

3.2 l/rai
, T

4

 

DOA
, T

3
 

1

1/.

Treatments

T
1
 = control 22.83b 2/ 0.85d 2/

T
2
 = CF

DOA
a 3.15c

T
3
 = CF

DOA
a 3.31b

T
4
 = CF

DOA 3.2 l/rai
27.18a ab

T
5
 = CF

DOA 1
) 27.32a 3.39ab

T  = CF
DOA 1

)
3.2 l/rai

27.53a 3.44a

T
7
 = CF

DOA 2
) 27.51a 3.43ab

T
8
 = CF

DOA 2
)

3.2 l/rai
a a

F-test * **

9.51 11.19
1/ Months after planting    
2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.
* indicated significant difference at P< 0.05. ** indicated significant difference at P< 0.01.   
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1/

Treatments

T
1
 = control 0.143e 2/ 0.092d 2/ 0.873c 2/

T
2
 = CF

DOA
0.224d 0.125c b

T
3
 = CF

DOA
0.227cd 0.128bc ab

T
4
 = CF

DOA 3.2 l/rai
0.233bc 0.133abc 1.373ab

T
5
 = CF

DOA 1
) ab 0.135abc 1.378ab

T  = CF
DOA 1

)
3.2 l/rai

0.241ab 0.141a 1.384ab

T
7
 = CF

DOA 2
) 0.238ab 0.138ab 1.381ab

T
8
 = CF

DOA 2
)

3.2 l/rai
0.242a 0.142a a

F-test ** ** **

10.28 11.47 12.08
1/ Months after planting    
2/ means within the same column followed by the same letter indicate no statistical difference by using DMRT.
** indicated significant difference at P< 0.01.    
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