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 The effect of different nitrogen fertilizers on growth and yield of sugarcane (var. Kamphaeng 
Saen 01-4-29) planted in Kamphaeng Saen soil series was investigated. The experimental design was 
arranged in Randomized Complete Block (RCB) with 3 replications and consisted of 7 treatments. 
The results showed that all treatments that applied nitrogen fertilizers effected insignificantly on plant  
height, leaf greenness (SPAD unit), yield, weight/stalk, stalk height, stalk diameter, CCS, sugar yield and 
concentrations of N, P and K in stalk but significantly different when comparing with the control treatment 
that has resulted in the lowest plant height, leaf greenness (SPAD unit), fresh yield, weight/stalk, stalk 
height, stalk diameter, CCS, sugar yield and concentrations of N, P and K in stalk. Furthermore, the  
application of controlled release chemical fertilizers (CRCF) provided better growth, yield, yield  
components and concentrations of N, P and K in stalk than the application of quick release fertilizer.
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 Chemical and physical properties of soil (0-30 cm) before the experiment.

Properties Results Rating

7.78 moderate alkaline 

EC
e
 (dS/m) 1.05 non-saline

0.81 low

Available P (mg/kg) 36.58 high

Exchangeable K (mg/kg) 112.51 high

Exchangeable Ca (mg/kg) 1,674 high

Exchangeable Mg (mg/kg) 117.56 moderate

Exchangeable Na (mg/kg) 122.89 - 

Soil texture sandy loam -

 6 (3) : 112-120 (2566)
114



 Detail of treatments.

Treatments Descriptions Symbols (kgN-P
2 5

-K
2

T
1

no fertilizer treatment  control 0-0-0

T
2

the application of ammonium sulfate (AS) of 57.14 kg/rai in 
combination with chemical fertilizer (CF) grade 0-46-0 and 
0-0-60 of 3 and 6 kgP

2 5
 and K

2

  AS
57.14

12-3-6

T
3

the application of urea (U) of 26.09 kg/rai in combination 
with CF grade 0-46-0 and 0-0-60 of 3 and 6 kgP

2 5
 and 

K
2

  U
26.09

12-3-6

T
4

the application of controlled release chemical fertilizer 
(CRCF) of 30 kg/rai in combination with CF grade 0-46-0 
and 0-0-60 of 3 and 6 kgP

2 5
 and K

2

  CRCF
30

12-3-6

T
5

the application of AS of 71.43 kg/rai in combination with CF 
grade 0-46-0 and 0-0-60 of 3 and 6 kgP

2 5
 and K

2
rai, respectively

  AS
71.43

15-3-6

T
6

the application of U of 32.61 kg/rai in combination with CF 
grade 0-46-0 and 0-0-60 of 3 and 6 kgP

2 5  
and K

2
rai, respectively

  U
32.61

15-3-6

T
7

the application of CRCF of 37.50 kg/rai in combination with 
CF grade 0-46-0 and 0-0-60 of 3 and 6 kgP

2 5
 and K

2
per rai, respectively

  CRCF
37.50

15-3-6

1

37.50
, T

7

 

 
 

1

T
1
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 Plant height of sugarcane at different ages.

Treatments
Plant height (cm)

3 MAP1/ 6 MAP 8 MAP 9 MAP

T
1
 = control 68.71d 2/ 113.50e 2/ 148.60d 2/ 177.58d 2/

T
2
 = AS

57.14
111.72bc 165.43cd 257.75c 300.39bc

T
3
 = U

26.09
106.57c 160.23d 251.45c 292.60c

T
4
 = CRCF

30
113.52bc 168.55c 263.57bc 306.57ab

T
5
 = AS

71.43
121.63a 188.62ab 278.63a 315.59a

T
6
 = U

32.61
118.41ab 181.54b 272.62ab 311.24ab

T
7
 = CRCF

37.50
125.40a 192.63a 283.54a 318.35a

F-test ** ** ** **

13.86 12.61 13.81 12.56
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.

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

Treatments
SPAD unit

3 MAP1/ 6 MAP 8 MAP 9 MAP

T
1
 = control 38.66b 2/ 36.60b 2/ 33.65b 2/ 31.79b 2/

T
2
 = AS

57.14
43.50a 47.52a 45.32a 42.56a

T
3
 = U

26.09
43.42a 47.36a 44.69a 42.48a

T
4
 = CRCF

30
43.53a 47.67a 45.59a 43.47a

T
5
 = AS

71.43
44.61a 49.58a 46.61a 44.52a

T
6
 = U

32.61
44.52a 49.52a 46.43a 44.49a

T
7
 = CRCF

37.50
44.69a 49.66a 47.45a 45.60a

F-test * ** ** **

12.16 11.49 12.66 10.16
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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 Yield, weight/stalk, stalk height, stalk diameter, CCS and sugar yield of sugarcane at 12 MAP1/.

Treatments
Yield 

(ton/rai) (kg)
Stalk height 

(cm)
Stalk diameter 

(cm)
CCS
(%)

Sugar yield
(ton/rai)

T
1
 = control 14.69b 2/ 1.36c 2/ 153.59d 2/ 2.45d 2/ 8.93b 2/ 1.31e 2/

T
2
 = AS

57.14
23.34a 2.13ab 280.52bc 3.42bc 12.84a 3.00cd

T
3
 = U

26.09
23.11a 2.11b 274.70c 3.38c 12.65a 2.92d

T
4
 = CRCF

30
23.86a 2.17ab 285.53ab 3.47abc 13.06a 3.12bc

T
5
 = AS

71.43
24.32a 2.25ab 290.49ab 3.58ab 13.32a 3.24ab
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 (continued).

Treatments
Yield 

(ton/rai) (kg)
Stalk height 

(cm)
Stalk diameter 

(cm)
CCS
(%)

Sugar yield
(ton/rai)

T
6
 = U

32.61
24.12a 2.21ab 287.50ab 3.53abc 13.18a 3.18ab

T
7
 = CRCF

37.50
24.65a 2.28a 293.74a 3.61a 13.43a 3.31a

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

15.84 10.39 12.18 11.29 12.81 8.39
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    

Concentrations of total N, P and K in stalk of sugarcane at 12 MAP1/.

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

T
1
 = control 0.121d 2/ 0.027b 2/ 0.281b 2/

T
2
 = AS

57.14
0.264c 0.061a 0.657a

T
3
 = U

26.09
0.260c 0.058a 0.655a

T
4
 = CRCF

30
0.271bc 0.063a 0.659a

T
5
 = AS

71.43
0.283ab 0.066a 0.662a

T
6
 = U

32.61
0.281ab 0.065a 0.660a

T
7
 = CRCF

37.50
0.288a 0.067a 0.663a

F-test ** ** **

8.96 10.18 9.12
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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