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consisted of 7 treatments. The results showed that all treatments that applied nitrogen fertilizers had 
an insignificantly effect on fresh root yield, starch contents, starch yield, and concentrations of total N 
in fresh root but were significantly different when compared with the control treatment (control, T

1
) that 

had the lowest fresh root yield, starch contents, starch yield, and concentrations of total N in fresh root. 
Furthermore, the application of controlled release chemical fertilizer (CRCF) provided the yield, yield 
components, and concentration of N in fresh root better than the application of quick release fertilizer. 
After experimentation, it was found that the application of CRCF of 50 kg/rai in combination with  
chemical fertilizer (CF) grade 0-46-0 and 0-0-60 of 4 and 4 kgP

2 5
 and K

2
 

(CRCF
50

, T
7
) effected the highest EC

e
 of soil, which was not different from the application of ammonium 

sulfate (AS) of 95.24 kg/rai in combination with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP
2 5

 and K
2

per rai, respectively (AS
95.24

, T
5
) and the application of urea (U) of 43.48 kg/rai in combination with CF 

grade 0-46-0 and 0-0-60 of 4 and 4 kgP
2 5

 and K
2 43.48

, T
6
). Furthermore, the 

application of CRCF of 50 kg/rai in combination with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP
2 5   

and K
2 50

, T
7
) effected on the highest of organic matter of soil which  

were not different from the application of AS of 95.24 kg/rai in combination with CF grade 0-46-0  
and 0-0-60 of 4 and 4 kgP

2 5
 and K

2 95.24
, T

5
), the application of U of 43.48 

kg/rai in combination with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP
2 5

 and K
2

(U
43.48

, T
6
), the application of CRCF of 40 kg/rai in combination with CF grade 0-46-0 and 0-0-60 of 4 

and 4 kgP
2 5

 and K
2 40

, T
4
) and the application of U of 34.78 kg/rai in  

combination with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP
2 5

 and K
2 34.78

, T
3
).
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soil insignificantly but were significantly different when compared with the control treatment (control, T
1
) 

that resulted in the lowest EC
e
, organic matter, available P, and exchangeable K of soil.
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Chemical and physical properties of soil (0-30 cm) before the experiment. 

Properties Results Rating1/

6.85 neutral

ECe (dS/m) 0.62 non-saline

0.68 low

Available P (mg/kg) 26.89 high

Exchangeable K (mg/kg) 64.23 moderately

Exchangeable Ca (mg/kg) 957 high

Exchangeable Mg (mg/kg) 67.25 moderately

Exchangeable Na (mg/kg) 95.56 - 

Texture sandy loam -
1/

Detail of treatments.

Treatments Describes Symbols
Quantity of major elements

(kgN-P
2 5

-K
2

T
1

no fertilizer treatment  control 0-0-0

T
2

the application of ammonium sulfate (AS) of 76.19 kg/rai in 
combination with chemical fertilizer (CF) grade 0-46-0 and 
0-0-60 of 4 and 4 kgP

2 5
 and K

2

AS
76.19

16-4-4

T
3

the application of urea (U) of 34.78 kg/rai in combination 
with CF grade 0-46-0 and 0-0-60 of 4 and 4 kgP

2 5  
and K

2
per rai, respectively

U
34.78

16-4-4
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 (continued)

Treatments Describes Symbols
Quantity of major elements

(kgN-P
2 5

-K
2

T
4

the application of controlled release chemical fertilizer 
(CRCF) of 40 kg/rai in combination with CF grade 0-46-0 
and 0-0-60 of 4 and 4 kgP

2 5
 and K

2

CRCF
40

16-4-4

T
5

the application of AS of 95.24 kg/rai in combination with CF 
grade 0-46-0 and 0-0-60 of 4 and 4 kgP

2 5
 and K

2
respectively

AS
95.24

20-4-4

T
6

the application of U of 43.48 kg/rai in combination with CF 
grade 0-46-0 and 0-0-60 of 4 and 4 kgP

2 5
 and K

2
respectively

U
43.48

20-4-4

T
7

the application of CRCF of 50 kg/rai in combination with CF 
grade 0-46-0 and 0-0-60 of 4 and 4 kgP

2 5
 and K

2
respectively

CRCF
50

20-4-4
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Two years of data on the fresh root yield of cassava at harvesting. 

Treatments
Fresh root yield (ton/rai) T-test

 (+)/(-)
(%)1st year 2nd year

T
1

3.48b 1/ 3.02c 1/ ns -13.22

T
2 76.19

10.12a 11.35b * +12.15

T
3 34.78

9.83a 10.85b * +10.38

T
4 40

10.23a 11.81ab ** +15.44

T
5 95.24

10.83a 12.79a ** +18.10

T
6 43.48

10.76a 12.66a ** +17.66

T
7 50

10.89a 12.91a ** +18.55

F-test ** **

14.76 13.65
1/ Means within the same column followed by the same letter indicate no statistical difference by DMRT 
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Two years of data on the starch contents of cassava at harvesting. 

Treatments
Starch contents (%) T-test

 (+)/(-)
(%)1st year 2nd year

T
1

22.82b 1/ 20.24b 1/ * -11.31

T
2 76.19

27.93a 29.82a ns +6.77

T
3 34.78

27.84a 29.18a ns +4.81

T
4 40

28.18a 30.85a * +9.47

T
5 95.24

28.36a 31.29a * +10.33

T
6 43.48

28.32a 31.19a * +10.13

T
7 50

28.42a 31.40a * +10.49

F-test ** **

11.46 9.59
1/ Means within the same column followed by the same letter indicate no statistical difference by DMRT 
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Two years of data on the starch yield of cassava at harvesting. 

Treatments
Starch yield (ton/rai) T-test

 (+)/(-)
(%)1st year 2nd year

T
1

0.79d 1/ 0.61d 1/ ns -22.78

T
2 76.19

2.83bc 3.38bc * +19.43

T
3 34.78

2.74c 3.17c * +15.69

T
4 40

2.88abc 3.64b ** +26.39

T
5 95.24

3.07ab 4.00a ** +30.29

T
6 43.48

3.05ab 3.95a ** +29.51

T
7 50

3.09a 4.05a ** +31.07

F-test ** **

9.49 7.46
1/ Means within the same column followed by the same letter indicate no statistical difference by DMRT 

1

 
 

 

1

 

 
(CRCF

50
, T

7

(AS
95.24

, T
5

43.48
, T

6 1
)  

 

 

40
, T

4

(AS
95.24

, T
5

(U
43.48

, T
6

50
, T

7
 

1
 

8 (3) : 16-27 (2025)
23



Two years of data on the concentrations of total N in fresh root of cassava at harvesting. 

Treatments
Total N (%) T-test

 (+)/(-)
(%)1st year 2nd year

T
1

0.121b 1/ 0.113f 1/ ns -6.61

T
2 76.19

0.226a 0.234d ns +3.54

T
3 34.78

0.221a 0.228e ns +3.17

T
4 40

0.231a 0.243c * +5.19

T
5 95.24

0.241a 0.254ab * +5.39

T
6 43.48

0.237a 0.250b * +5.49

T
7 50

0.243a 0.256a * +5.35

F-test ** **

11.63 10.13
1/ Means within the same column followed by the same letter indicate no statistical difference by DMRT 
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 The properties of the soil after 2 years of planting cassava. 

Treatments (1:1 water)1/
EC

e
(dS/m)1/ (g/kg)1/

Avail. P 
(mg/kg)1/

Exch. K 
(mg/kg)1/

Exch. Na 
(mg/kg)1/

before experiment 6.85 0.62 0.68 26.89 64.23 95.56

T
1

6.80 0.67e 0.75d 27.32b 66.61b 98.59

T
2 76.19

6.62 1.24cd 1.11c 39.49a 84.36a 100.45

T
3 34.78

6.81 1.12d 1.24b 39.43a 84.21a 100.29

T
4 40

6.71 1.28c 1.31ab 40.22a 85.42a 102.43

T
5 95.24

6.67 1.51ab 1.35a 41.38a 86.36a 104.30

T
6 43.48

6.84 1.42b 1.37a 40.43a 85.58a 102.44

T
7 50

6.78 1.63a 1.39a 41.60a 86.60a 104.56

F-test ns ** ** ** ** ns

10.13 11.63 9.38 7.65 11.26 8.32
1/ Means within the same column followed by the same letter indicate no statistical difference by DMRT 
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