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Each sugarcane variety/clone has different response to environment and requires
different levels of fertilizer. Therefore, the response of promising sugarcane clone to
fertilizer application was studied to obtain a recommendation of optimum fertilizer
application. The study was investigated in Wang Hai loamy clay soil at Nakhon Sawan Field
Crops Research Center, Takfa District, Nakhon Sawan Province. The experiment was designed
in split plot with 3 replications. Two sugarcane varieties, Khon Kaen 3 and LK92-11, and two
promising clones, NSS08-22-3-13 and RT2004-085, were the main plots. Five levels of
nutrients from chemical fertilizer were subplots consisting of 0-6-12, 6-6-12, 12-6-12, 18-6-12
and 24-6-12 kg N-P,0s-K,O/rai. Sugarcane was planted on 12 February 2014. Plant cane was
harvested on 9 February 2015 and the ratoon cane was harvested on 6 January 2016.

In plant cane, there was a significant difference in sugarcane yield between
sugarcane Vvarieties/clones. Average yields of RT2004-085 and Khon Kaen 3 were about
21,953 and 21,629 keg/rai higher than those of LK92-11 and NSS08-22-3-13 which were about
18,655 and 18,444 kg/rai, respectively. However, fertilizer application of each sugarcane
variety/clone did not showed any significant difference in sugarcane yield. Analysis of
economic return of fertilizer application showed that increase of nitrogen fertilizer
application for NSS08-22-3-13 did not show any increase economic return. The optimum
fertilizer application for RT2004-085 and Khon Kaen 3 was at nutrients level of 6-6-12 kg N-
P,0O5-K,O/rai whereas LK92-11 required higher nutrients level of 18-6-12 kg N-P,Os-K,O/rai. In
ratoon cane, sugarcane yield of four varieties/clones decreased significantly as compared to
plant cane. Khon Kaen 3, RT2004-085 and LK92-11 showed higher yield than NSS08-22-3-13.

Sugarcane yields of Khon Kaen 3, RT2004-085, LK92-11 and NSS08-22-3-13 were about 9,476



8971 7,399 and 5,000 kg/rai, respectively. Analysis of economic return of fertilizer
application showed that the optimum fertilizer application for RT2004-085, NSS08-22-3-13,
LK92-11 and Khon Kaen 3 were at nutrients level of 6-6-12, 12-6-12, 18-6-12, 24-6-12 kg N-

P,Os-K,O/rai, respectively.
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Table 1. Soil properties before planting

Parameters 0-20 cm 20-50 cm
Soil pH 5.94 5.17
Organic matter (%) 1.33 1.00
Available phosphorus (mg/kg) 8 il

Exchangeable potassium (mg/kg) 85 61




Table 2. Stalk height of plant cane at 4 months after planting in Wang Hai soils during

2014/2015

Fertilizer Stalk height (cm)
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 66 64 110 79 80
6-6-12 74 60 95 75 76
12-6-12 62 58 112 75 7
18-6-12 63 67 93 85 77
24-6-12 70 61 98 88 79
Average 67 C 62 C 102 A 80 B 78

cv (@) = 11.33%, CV (B) = 11.52%, F-test: A=* B=ns, AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 3.  Stalk height of plant cane at 6 months in Wang Hai soils during 2014/2015 (unit: cm)

Fertilizer Stalk height (cm)
ke N-P,O5-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 153 154 194 180 170
6-6-12 165 139 171 182 164
12-6-12 133 149 192 186 165
18-6-12 141 158 165 200 166
24-6-12 159 144 183 205 173
Average 150 B 149 B 181 A 191 A 168

cv (a) = 10.49% , cv (b) = 10.32%, F-test: A=** B=ns,AxB =ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT



Table 4.  Stalk height of plant cane at 9 months in Wang Hai soils during 2014/2015

Fertilizer Stalk height (cm)
kg N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 279 257 299 295 283
6-6-12 288 236 276 302 276
12-6-12 249 251 293 312 276
18-6-12 245 280 259 308 273
24-6-12 280 256 289 317 285
Average 268 C 256 C 283 B 307 A 279

cv (a) = 5.73%, cv (b) = 8.77%, F-test: A=* B=ns, AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 5.  Stalk height of plant cane at 12 months in Wang Hai soils during 2014/2015

Fertilizer (B) Stalk height (cm)
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 278 270 302 311 290
6-6-12 295 249 280 319 286
12-6-12 257 264 287 323 283
18-6-12 242 285 265 325 279
24-6-12 295 268 298 329 298
Average 273 BC 267 C 286 B 322 A 287

cv (@) = 6.01%, cv (b) = 10.19%, F-test: A=** B=ns, AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different



Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 6. Stalk diameter of plant cane in Wang Hai soils during 2014/2015

Fertilizer (B)

Stalk diameter (mm)

kg N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 27 26 31 27 28
6-6-12 27 26 29 27 27
12-6-12 28 26 29 28 28
18-6-12 28 27 29 27 28
24-6-12 29 26 30 28 28
Average 27 B 26 B 30 A 27 28

cv (a) = 5.35%, cv (b) = 4.50%, F-test: A=* B=ns, AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 7.  Stalk weight of plant cane in Wang Hai soils during 2014/2015

Fertilizer Stalk weight (kg/stalk)
kg N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 1.77 1.47 1.87 1.44 1.64
6-6-12 1.88 1.32 1.68 1.83 1.68
12-6-12 1.64 1.40 1.68 1.85 1.64
18-6-12 1.53 1.55 1.60 1.93 1.65




24-6-12 1.85 1.47 1.78 1.99 1.77
Average 1.73 A 144 B 1.72 A 1.81 A 1.68
cv (a) = 13.06%, cv (b) = 15.21%, F-test: A=* B=ns,AxB=ns
* . Significant different at 5% level of probability, ns: Not significant different
Means of variety in a row followed by a common letter are not significant different at 5% level of
probability by DMRT
Table 8. Number of millable stalk of plant cane in Wang Hai soils during 2014/2015
Fertilizer Number of millable stalk/rai
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 12718 12832 10256 17231 13259
6-6-12 12467 12718 10872 11578 11909
12-6-12 11852 12376 11328 11647 11801
18-6-12 12353 13060 10667 11943 12006
24-6-12 12444 13470 10598 11966 12120
Average 12367 12891 10744 12873 12219

cv (@) = 21.19%, cv (b) = 19.94% F-test: A=ns,B=ns, AxB=ns

ns: Not significant different

Table 9.  Sugarcane yield of plant cane in Wang Hai soils during 2014/2015



Fertilizer Sugarcane yield (kg/rai)

kg N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 22685 18960 19069 20156 20217
6-6-12 23661 16767 18184 21266 19969
12-6-12 19535 17499 19100 21483 19404
18-6-12 19137 20233 17023 23071 19866
24-6-12 23127 19813 18844 23791 21394
Average 21629 A 18655 B 18444 B 21953 A 20170
cv (@) = 8.53%, cv (b) = 15.14% F-test: A=* B=ns,AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 10. Brix of plant cane in Wang Hai soils during 2014/2015

Fertilizer © Brix
kg N-P,Os-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 20.53 21.53 22.94 21.75 21.69
6-6-12 20.29 21.51 23.09 21.64 21.63
12-6-12 21.06 20.56 23.02 20.98 21.41
18-6-12 20.29 19.98 23.13 21.15 21.14
24-6-12 20.28 20.68 2257 20.47 21.00
Average 2049 b 2085 b 2295 a 2120 b 21.37

cv (@) = 5.10%, cv (b) = 3.53% F-test: A=*B=ns,AxB=ns

** . Significant different at 1% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT



Table 11.  Stalk height of ratoon cane at 6 months in Wang Hai soils during 2015/2016

Fertilizer Stalk height (cm)
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 73 53 97 71 74
6-6-12 70 50 77 82 70
12-6-12 56 61 79 81 69
18-6-12 73 62 78 92 76
24-6-12 75 60 83 90 77
Average 70 B 57 B 83 A 83 A

cv (@) = 22.62%, cv (b) = 22.58% F-test: A=* B=ns,AxB=ns

* . Significant different at 5% level of probability, ns: Not significant different

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 12.  Stalk height of ratoon cane at 11 months in Wang Hai soils during 2015/2016

Fertilizer Stalk height (cm)
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 192 134 182 179 172
6-6-12 186 124 151 215 169
12-6-12 170 153 175 206 176
18-6-12 193 173 178 229 193
24-6-12 195 146 184 218 186
Average 187 A 146 B 174 AB 209 A

cv (a) = 15.87%, cv (b) = 17.42% F-test: A=** B=ns, AxB=ns

** . Significant difference at 1% level of probability, ns: Not significant difference



Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 13.  Number of millable stalk of ratoon cane in Wang Hai soils during 2015/2016

Fertilizer number of millable cane/rai
ke N-P,0s-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 9960 9778 6245 7909 8473
6-6-12 10439 9413 4764 8843 8365
12-6-12 9481 11692 6838 8091 9026
18-6-12 10370 13858 5835 8661 9681
24-6-12 11692 12239 4946 8182 9265
Average 10389 AB 11396 A 5725 C 8337 B
cv (@) = 17.44%, cv (b) = 19.17% F-test: A=* B=ns,AxB=ns
** . Significant difference at 1% level of probability, ns: Not significant difference
Means of variety in a row followed by a common letter are not significant different at 5% level of
probability by DMRT
Table 14.  Stalk diameter of ratoon cane at 11 months in Wang Hai soils during
2015/2016
Fertilizer Stalk diameter (mm)
ke N-P,0s-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 27.1 25.7 28.9 28.0 27.5
6-6-12 28.1 26.0 27.7 28.4 275




12-6-12 29.3 26.0 30.8 27.5 28.4

18-6-12 29.3 25.9 28.7 28.6 28.1
24-6-12 30.3 252 29.5 28.7 28.4
Average 288 A 258 B 291 A 283 A

cv (@) =734%,cv(b)=552% F-test: A=* B=ns,AxB=ns

* . Significant difference at 5% level of probability, ns: Not significant difference

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 15.  Sugarcane yield of ratoon cane in Wang Hai soils during 2015/2016 (unit: ke/rai)

Fertilizer Sugarcane yield (kg/rai)
ke N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 9468 6022 5657 7353 7125
6-6-12 9399 4718 3551 9381 6762
12-6-12 7768 7891 5771 8907 7584
18-6-12 9750 10689 5297 9919 8914
24-6-12 10995 7676 4723 9295 8172
Average 9476 A 7399 A 5000 B 8971 A

cv (@) = 22.78% , cv (b) = 32.70% F-test: A=** B=ns, AxB=ns

** . Significant difference at 1% level of probability, ns: Not significant difference

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 16. Brix of ratoon cane in Wang Hai soils during 2015/2016 (unit: °Brix)



Fertilizer (B) °Brix

ke N-P,0s-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085 Average
0-6-12 19.6 21.5 23.6 224 21.7
6-6-12 19.4 22.2 23.9 21.2 21.7
12-6-12 20.9 20.9 24.3 23.8 22.5
18-6-12 21.0 20.6 23.4 23.7 222
24-6-12 20.3 20.8 23.9 20.2 21.3
Average 202 B 212 B 238 A 222 AB

cv(a)=7.81%,cv(b)=6.83% F-test: A=** B=ns,AxB=ns

** . Significant difference at 1% level of probability, ns: Not significant difference

Means of variety in a row followed by a common letter are not significant different at 5% level of

probability by DMRT

Table 17. Degree of smut infection in plant cane grown on Wang Hai soils during

2014/2015

Fertilizer Degree of smut infection
kg N-P,Os-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085
0-6-12 1 1 2 1
6-6-12 1 1 2 1
12-6-12 1 1 1 1
18-6-12 1 1 2 1
24-6-12 1 1 2 1

Note: Grade 1 = resistant, grade 2-4 = moderately resistant, grade 5-7 = moderately susceptible,

grade 8-9 = susceptible



Table 18. Degree of smut infection in ratoon cane grown on Wang Hai soils during

201572016

Fertilizer Degree of smut infection
kg N-P,05-K,O/rai  Khon Kaen 3 LK92-11 NSS08-22-3-13 RT2004-085
0-6-12 1 1 6 5
6-6-12 1 1 6 5
12-6-12 2 1 5 6
18-6-12 1 1 5 6
24-6-12 1 1 7 7

Note: Grade 1 = resistant, grade 2-4 = moderately resistant, grade 5-7 = moderately susceptible,

grade 8-9 = susceptible

Table 19. Economic return analysis of nitrogen fertilizer application for plant cane

production
Fertilizer Plant cane Increase of Gross Expenditure Net return VCR
ke N-P,05-K,O/rai yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)

Khon Kaen 3

1) 0-6-12 22,685 - - - - -
2) 6-6-12 23,661 a4 9274 170 9104 54.69
3) 12-6-12 19,535 -14 -29918 339 -30258 -88.22
4) 18-6-12 19,137 -16 -33699 509 -34208 -66.25

5) 24-6-12 23,127 2 4204 678 3525 6.20




LK92-11

1) 0-6-12 18,960 - - - - -
2) 6-6-12 16,767 -12 -20834 170 -21004  -122.87
3) 12-6-12 17,499 -8 -13881 339 -14220 -40.93
4) 18-6-12 20,233 7 12089 509 11580 23.76
5) 24-6-12 19,813 4 8103 678 7424 11.95
NSS08-22-3-13

1) 0-6-12 19,069 - - - - -
2) 6-6-12 18,184 -5 -8404 170 -8574 -49.56
3) 12-6-12 19,100 0 300 339 -39 0.88
4) 18-6-12 17,023 -11 -19429 509 -19937 -38.19
5) 24-6-12 18,844 -1 -2135 678 -2814 -3.15
RT2004-085

1) 0-6-12 20,156

2) 6-6-12 21,266 6 10546 170 10377 62.20
3) 12-6-12 21,483 7 12608 339 12269 37.18
4) 18-6-12 23,071 14 27698 509 27189 54.45
5) 24-6-12 23,791 18 34539 678 33861 50.92

Price of millable cane = 1,060 baht/1000 kg. Price of urea, triple superphosphate, and potassium chloride = 625, 1200, and 900

Baht/50 kg, respectively.
Gross return
Net return

VCR

(Yield of treatment n - Yield of control treatment) x price of yield

Gross return — Expenditure on fertilizer as compared to control treatment

Net return

Expenditure on fertilizer as compared to control treatment



Table 20. Economic return analysis of nitrogen fertilizer application in ratoon cane

production
Fertilizer Ratoon Increase Gross Expenditure Net return VCR
kg N-P,05-K,O/rai  cane yield yield returns on fertilizer (Baht/rai)
(kg/rai) (%) (Baht/rai) (Baht/rai)

Khon Kaen 3

1) 0-6-12 9,468 - - - - -
2) 6-6-12 9,399 -1 -650 170 -819 -3.83
3) 12-6-12 7,768 -18 -16153 339 -16492 -47.63
4) 18-6-12 9,750 3 2685 509 2176 5.28
5) 24-6-12 10,995 16 14507 678 13829 21.39
LK92-11 )

1) 0-6-12 6,022 - - - - -
2) 6-6-12 4,718 -22 -12385 170 -12555 -73.04
3) 12-6-12 7,891 31 17755 339 17416 52.35
4) 18-6-12 10,689 78 44344 509 43835 87.17
5) 24-6-12 7,676 27 15720 678 15041 23.18

NSS08-22-3-13

1) 0-6-12 5,657 - - - - -
2) 6-6-12 3,551 -37 -20007 170 -20176  -117.99
3) 12-6-12 5,771 2 1083 339 743 3.19
4) 18-6-12 5,297 -6 -3421 509 -3930 -6.73
5) 24-6-12 4,723 -17 -8877 678 -9556 -13.09
RT2004-085

1) 0-6-12 7,353 - - - - -
2) 6-6-12 9,381 28 19271 170 19101 113.65
3) 12-6-12 8,907 21 14767 339 14428 43.54
4) 18-6-12 9,919 35 24381 509 23872 47.93
5) 24-6-12 9,295 26 18448 678 17770 27.20

Price of millable cane = 1,060 baht/1000 kg. Price of urea, triple superphosphate, and potassium chloride = 625, 1200, and 900
Baht/50 kg, respectively.

Gross return = (Yield of treatment n - Yield of control treatment) x price of yield
Net return = Gross return — Expenditure on fertilizer as compared to control treatment
VCR = Net return

Expenditure on fertilizer as compared to control treatment
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Figure 1. Daily rainfall at Nakhon Sawan (Takfa) Meteorological Station
during January, 2014 to January, 2016.
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Figure 2. Nitrogen response of plant cane in Wang Hai soils during 2014/2015
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Figure 3. Nitrogen response of ratoon cane in Wang Hai soils during 2015/2016

9. agUNan1VnasazdaLEuaLu:

1) deusariusinisasyivlanazdnanmnislinandnlufusiumierynauislawnnsig
My segugnitudveunny 3 laau RT2004-085 linandingandniug LK92-11 uazlaau NSS08-22-3-
13 Tuvnziidesme Wusveuuiy 3 laau RT2004-085 wawiug LK92-11 Winandngsnin lnau
NSS08-22-3-13

2) $eegnlaau RT2004-085 fiugnludusumisgnuidle qauanl 2557/58 aeuauss
sotlslulnsiauds 24 Alandu N siols Tuvneifugueunu 3 Wus LK92-11 uazlaau NSS08-22-3-13
Linavauswiolelulnsiau

3) doumeriug LK92-11 fiugnludusrumieiyniuile gauand 2557/58 mevaussseiy
Tulnsiauda 24 Alandu N sols uazlaau RT2004-085 mevauewolelulasiauds 18 Alansu N sals
duiuguenkiu 3 wazlaau NSS08-22-3-13 linauauswiodelulasiau

s

a) $nsreiminzandmiudesugnluyaiuidleilinaneuunuduaiuinisamu wus
Youwiu 3 uazlaau RT2004-085 misldlelusnsn 6-6-12 Alansu N-P,05-K0 sials fiug LK92-11
Aastddeludnsn 18-6-12 Alandu N-P,OsK,0 fials laau NSS08-22-3-13 aasldludnsn 12-6-12

Alansu N-P,0s-K,0 mipls



[

5)  Shrefmnzandmiudesne 1 luyaduialafilinaneuunuduAuinisamu Wus
vouuiu 3 Asladeludngn 24-6-12 Alansu N-P,Os-K,O sials iug LK92-11 aastadeludnst 18-6-
12 Alansu N-P,0s-K,0 mals Taau NSS08-22-3-13 aaslalusnsn 12-6-12 Alansu N-P,0s-K,0 mals
wimneisisganmavluszezeniddudoddalefiodnunssiuaugauanysalvesiu  dwlaau

RT2004-085 aastaleludng 6-6-12 Alansu N-P,Os-K,O sials

10. n1siwanuIdglulguslevd

11.

Y v Y

nMideauUsulgiugdesaunsahdeyanlinnmidellulfdudeyaussneuiugdeluls

LONE15D19D9

P a [ ¢ a [

neuNesh Inealasey vindan Auaeeite ASgan Anesny Tsena washd i Yaew. 2551, Nsiily

q

Usvdvsnmweslelulasauieiiurandndesegumvailuniang Jusenides wils. 189U

=

a v IS fa o ! ! 0 YV awv (¥ d' a
Na9UIdY U 2551, Audideivlsvounny dnIdulasiauin1sinensand 3 nsu3¥InIs

e

bYRT

o

nouligsh lnenalasy vinBwn Auavsddy Aanyal dauudl @Saan Anesny tnwy Yaou

(% L3

UATHU

N v ¢ o al v ¥ o a £ v o v
VU LLASYYUR ﬂﬂ@l‘ﬂﬁl. 2555. V”I’J']ll@]@ﬂﬂ'ﬁuqLLﬁBﬂqﬂﬂﬂigﬂﬂﬁﬂqﬂfﬁuqmaﬂ@@EJ

q

o s

NUGUVOUWAU 3. LAULAWAT 40 (AUUNLAY) 3: 103-114.

9

'
1 ]

fisgdns M3t 2557, MsUssliuaneiugdesiuniidnenmluunawandeeiiyseine

enuatuanysallasinIdeiuuiwazimnssudieusnmsinnisadameiuaslusunsy

[y Y

AudInUSMIAAAWETAIU NN UNAILINeIFIARS AT AL ULAT WAIYRA

v

Todd ausna WU AagAatu Annyan Saundl F3gan inesny waznauiesh tnAalasy.
2555. N13IANISEIRRIMsivimugauiiansnandeslufunsieniang Tusen. wnu

WNERS 40 (RUUNLAY) 3: 141-148.

v A [ s

F5ena wadnd. 2550. n1sUuUTIiugoes. LanansuszneunsinauTinensNIEUgN deeuaziiu

]

dvznasluniangTueenideamile 0. 01ld 2. vouwnu. audideiivlsvouwnu,

s v v & v A v

ANNIYAY SuNal NOULASA tnAalasy ¥dud dndlne Algan inesnd wavdadd suswa.
2555. M33IANTEINeIMTSHYNINzauion1snandeelufunseaang Tusenideumile.
WNWNYAS 40 (UUTLAW) 3: 149-158.

¢ v = A a a ' = N a a a

AnNYIY Saundl neuliesh tnaalasy warA1ITe Auiey. 2557, MsiiialsednSaimnisuan

sogluAunseyaiudulilaenisdansausasdelulpsiauegamungan. u. 80-96 Tu (504



o

WU N15UI3YUIYIN15908UaTUINIaNTIBRAIYIR UszdT 2557 senaaTun 13-15

=

danau 2557 a1 Lsausuwlang S1esuad Taesn nauys dunewies Sminniaauys.

v 9

] £ ] A

annduddenels. 2540, nstuiinteuafivls. a@antuddenals NSUIVINITNBAT NTENTINNEAT

Y

L4

wazavnsal N3N, 15aiuninganIa1ansna. 274 v

Y a

dinnuangnssumssesuaziniane. 2557, enuiiuiivgndos U 2556/57 nauivinisuay
ﬁ’]iﬁumﬂ’qmaﬂwﬂﬁu’gaﬂLLaB‘S’Wl’]aﬂi’]UﬁﬁﬁﬂuISUﬁﬁquﬁ’]MﬂiiﬁJéjaﬁJLLaS‘lj;’m’]a‘Vli’]EJ
dihnueuEnIIIMISsLazmaNTIE By 2557.

dnlnnuadAamsnens. 2557, @ianmanunsueslsemdlve. dinnuaiAnsnuns NTENTIINERTLaY
avingal. NN, 215 ML,

Bray, R. H. and L. T. Kurtz. 1945. Determination of total organic and available forms of
phosphorus in soils. Soil Sci. 59: 39-45.

Chapman, D. D. 1965. Total exchangeable bases, pp. 902-904. In C. A. Black (ed). Method of
Soil Analysis Part 2: Chemical and Microbiological Properties No. 9.  Amer. Soc.
Agron. Madison, Wisconsin.

Jackson, M. L. 1958. Soil Chemical Analysis. 214-221.

Peech, M. 1965. Hydrogen-ion Activity, pp. 914-925. In C. A. Black (ed). Method of Soil

Analysis Part 2: Chemical and Microbiological Properties No. 9. Amer. Soc. Agron.

Madison, Wisconsin.



