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Abstract

Field test were conducted to select the best method for soil phosphorus test and to obtain the critical
levels of each method for P fertilizer recommendations based on tobacco production. Truog method
was recognized to be the most suitable one for soil P test. N, Garolina, Bray No. 1 and Olsen methods
were followed in order. Bray No. 2 and Lancaster methods showed the least satisfaction. The critical
levels of available P> by Lancaster, Bray No. 1, N. Carolina, Olsen, and Truog methods were 55ppm,
32ppm, 21ppm, 19ppm, and 22ppm, respectively. Below the critical level a large yield response can
be expected with 10kg P,0;/10a, above critical level little or no response is expected. In soils the
more the initial available P, the more available P was carried over, while the more the total amount
of silt and clay, the less the residual P was found. The increase in residual P by 10kg of P,O; was
greater than that of 5kg/10a. The chemical composition and the price of the cured leaf were not
affected by the P,0; application, indicating that the increase in the rate of P,(Q; application would
not exert on the quality of tobacco.
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34 Zokel (Nicotiana tobacum L.) 8 B3 SA2048) o] 2 1 #rluby

Table 1. Some properties of field soils (1981).

Field Text pH o.M C.E.C Available P(ppm)
Lanca-  Bray Bray N. Caro
No -ure (1:2.5) (%) (me/100g) ster =~ No,1 No2 -lina Olesen Truog
1 SL 6.0 1.2 9.8 42 28 53 15 17 16
2 L 5.2 1.2 8.5 45 26 60 13 21 19
3 CL 5.9 1.7 21.0 48 62 52 16 25 32
4 SCL 6.1 1.9 15.4 68 65 81 27 35 32
5 SiL 6.3 0.9 13.6 68 50 88 28 26 32
6 SiL 6.0 0.6 10.3 70 62 91 31 27 33
7 SCL 6.1 1.6 17.4 71 38 93 18 15 29
8 CL 5.0 1.9 l6.6 75 65 104 35 40 34
9 SiL 5.0 1.9 10.1 76 30 926 8 11 18
10 CL 5.5 2.3 le.4 86 48 130 42 32 32
11 SCL 6.0 1.4 13.3 102 70 150 38 44 42
12 C 5.8 1.7 18.1 119 75 187 64 42 45
13 SCL 6.0 1.0 14.4 120 87 167 50 43 58
14 L 6.2 1.9 11.1 125 20 162 54 57 60
15 CL 5.9 2.1 22.1 127 92 204 59 53 63
Table 2. Some properties of field soils (1982).
Field Particle size (%) pH OM CEC Available p(ppm)
Lanca Bray Bray N.Caro Water
No. Sand Silt Clay (1:2.5) (%) (me/100mg) -ster No.l No.2 -lina Olesen Truog extr;*
1 61 23 16 5.7 1.6 13.1 10 7 9 12 12 24 159
2 46 17 37 54 09 15.6 15 8 9 6 6 7 019
3 47 35 18 5.7 1.5 16.1 28 12 45 11 10 14 0.24
4 55 18 27° 1.0 1.5 15.6 31 37 43 25 21 27 0.45
5 72 9 19 54 09 9.7 42 27 55 15 15 18 0.29
6 62 3 35 5.6 1.7 12.5 60 36 72 24 20 26 0.66
7 69 2 29 5.3 1.4 9.4 64 50 81 48 30 44 1.05
8§ 53 33 14 4.8 1.5 12.2 70 40 97 35 32 28 2.46
9 8l 42 15 5.7 1.5 92 76 55 123 16 24 28 1.49
10 62 22 16 6.3 1.6 10.0 77 62 119 40 38 32 1.45
11 71 13 26 5.6 1.3 10.3 79 80 101 36 45 29 0.91
12 32 3 65 5.1 2.2 13.1 100 67 150 32 33 28 1.65
13 56 3 41 5.8 1.6 83 110 101 148 48 46 54 3,07
14 68 -5 27 5.2 1.6 10.0 154 135 178 57 54 63 3.37
15 75 7 18 6.2 1.8 9.2 159 123 182 62 50 65 3.32
16 72 2 26 49 1.9 12.5 168 71 285 45 40 39 204
17 63 6 31 5.7 1.9 10.8 168 120 268 65 67 72 262
18 75 3 22 6.5 1.4 9.7 175 135 258 76 73 80 3.50

* Watanabe, F.S., and 8.R. Olsen.
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Table 3. Effect of P-application on yield of tobacco.
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Field 1981 1982
L.S.D L.S.D
P, 05, kg/10a Relative yield P,0;, kg/10a Relative yield
No, 0 5 10 0/10kg §/10kg 5% 0 5 10 0/10kg  5/10kg 5%
— Yield, kg/10a — - 10% — — Yield, kg/10a — - % —

1 214 244 260 82.3 93.8 8.2 226 229 221 100.6 103.9 NS
2 215 255 257 83.7 99.2 6.8 123 140 185 66.7 75.5 23.0
-3 173 188 192 90.1 97.9 NS 220 298 285 77.1 104.5 21.6

4 184 188 187 98.4 100.5 NS 240 246 267 90.0 92.1 NS

5 192 193 200 96.0 96.5 NS 148 175 205 72.2 85.0 17.1

6 153 152 165 92.7 92.1 NS 192 200 203 94.6 98.3 NS

7 217 207 261 83.1 79.3 16.2 218 217 225 96.8 96.2 N8

8 255 256 255 100.0 100.4 NS 257 267 252 1021 106.2 NS

9 152 207 208 73.1 99.5 26.5 163 208 204 80.0 102.2 10.2
10 193 231 207 93.2 111.6 NS 258 264 270 95.3 97.6 NS
11 290 289 294 98.6 98.3 NS 247 261 250 99.0 104.2 NS
12 255 254 251 101.6 - 101.2 NS 194 203 207 93.8 98.0 NS
13 224 213 208 107.7 102.4 NS 208 217 203 102.5 106.9 NS
14 193 204 183 105.5 111.5 NS 285 280 275 103.5 101.6 NS
15 203 191 211 96.2 90.5 NS 241 244 241 100.2 101.3 NS§
16 244 250 253 96.5 98.8 NS
17 251 251 245 102.6 102.3 NS§
18 245 238 230 106.2 103.3 NS
Means 207.5 218.1 222.6 93.5 98.3 220.0 232.6 234.5 93.3 98.8
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Table 4, Comparison of the critical levels of available soil P on pot test with those of field test for flue

cured tobacco.

Exp. Methods ......................................
Lancaster Bray No. 1 Bray No, 2 N. Carolina Oldrn Truog
............................ PO, DPM . .o e e

Pot 62 41 74 28 27 29

Field 55 32 66 21 19 22

Pot vs, field : significantly different at P= 1%
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VAT 83 3ppm o2 tha FadE A¥ & AUPEE Fadse kA AR slelol
Table 5. Residual ava.-P influenced by P-appl.icgi;ig_:_‘n_ _(field, 1982). i
Field Silt Lancaster Truog
+
No. Clay Initial 0 5 10 Initial 0 5 10
% ppm
1 39 10 5 28 49 24 22 43 59
2 54 15 14 33 59 7 4 20 44
3 53 28 21 43 61 14 13_ 28 42
4 45 31 30 55 87 27 26 52 81
5 28 42 35 71 103 18 16 20 78
6 38 60 57 88 132 26 28 52 78
7 31 64 62 112 150 44 43 74 120
8 47 70 54 99 134 28 31 43 53
9 19 76 71 106 147 28 .21 53 88
10 38 77 74 106 133 32 29 55 82
11 39 79 69 109 151 29 27 53 80
12 68 100 103 120 151 28 29 53 68
13 44 110 105 128 164 54 50 78 101
14 32 154 157 194 242 63 61 93 132
15 25 159 146 197 239 65 61 105 143
16 28 168 168 216 258 39 38 59 74
17 37 168 169 215 246 72 73 110 140
18 25 175 160 199 232 80 74 117 160
Means 83.1 88.3 117.7 1521 37.7 34.8 61.6 90.2
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Table 6. Effect of P-application on chemical composition of leaf lamina after curing (field, 1982).
Field T-Nitrogen Nicotine. Red. sugar Phosphate
P,05.kg/10a :
No. 0 5 10 0 5 10 0 5 10 0 5 10
%
1 2.26 2.14 2,04 405 4.02 398 6.5 6.3 6.4 0.33 0.30 0.33
2 2.40 2.17 2.15 299 271 2.46 8.0 8.0 8.9 0.30 0.28 0.32
3 1.87 1.80 1.63 2.74 274 245 120 11.8 126 0.35 0.39 0.37
4 2.27 2.26 224 1.57° 144 1.45 10.5 10.5 11.1 0.30 0.31 0.32
3 2.51 2.45 2.39 2.78 2.85 262 9.1 9.4 9.9 0.32 0.32 0.33
6 2.11 2.17  2.08 2.99 298 292 122 121 134 0.32 0.32 0.37
7 2.31 2.22° 2.35 335 3.29 3.24 11.4 11.5 11.0 0.30 0.32 0.31
8 1.85 1.88 1.78 2,73 243 238 10.7 10.8 11.2 Q.39 0.41 0.39
9 1.77 1.72 1.75 3.90 4.00 391 11.1 1.7 1.9 0.32 0.32 0.31
10 2.25 2,38 2.29 2.33 3.30 3.21- 11.0 121 125 0.33 0.30 0.31
11 2.63 2.38 2.35 2.62 240 2.52 109 11.1 11.9 0.39 0.40 0.39
12 1.89 1.86 1.91 3.90 3.73 3.85 121 12,5 12.8 043 0.43 0.46
13 1.93 1.90 1.97 3.91 375 3.80 12.6 12.7 13.1 041 0.41 0.43
14 1.56 1.49 1.5 3.18 3.10 3.05 12.1 12,0 12.8 0.41 043 043
15 1.52 145 1.52 2.29 2.34 227 11.8 12,7 12.8 045 0.43 049
16 1.84 1.73 1.84 3.04 295 285 11.8 11.5 11.0 047 046 048
17 2.20 2.04 2.11 3.90 3.73 3.76 127 11,9 13.0 047 047 048
18 1.85 1.81 1.71 296 294 2.69 12.8 127 13.0 046 047 0.48

Differences among treatment are not significant at P= 5%.
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Table 7. Effect of P-application on the quality of tobacco.

Field 1981 1982
PgOs,kg/IOa P,0;.kg/10a
No. 0 5 10 0 5 10
—————Won/kg Won/kg
1 1,871 1,823 1,909 1,555 1,661 1,520
2 1,456 1,461 1,557 1,421 1,614 1,561
3 1,364 1,387 1,421 1,961 2,050 1,918
4 1,316 1,318 1,326 1,376 1,484 1,517
5 1,418 1,438 1,503 1,208 1,282 1,290
6 1,431 1,468 1,503 1,655 1,751 1,689
7 1,219 1,245 1,263 1,505 1,532 1,583
8 1,501 1,455 1,530 1,923 1,857 1,874
9 1,181 1,219 1,191 1,895 1,949 1,967
10 1,500 1,493 1,550 1,463 1,489 1,584
11 1,540 1,519 1,616 1,580 1,685 1,613
12 1,259 1,348 1,327 1,703 1,728 1,793
13 1,456 1,457 1,477 1,643 1,572 1,657
14 1,338 1,327 1,333 1,681 1,771 1,704
15 1,727 1,756 1,763 1,878 1,906 2,052
16 1,713 1,802 1,894
17 1,587 1,630 1,584
18 1,815 1,960 1,962
Means 1,438.5 1,447.6 1,484.6 1,642.3 1,706.8 1,709.0

Differences among treatment are not significant at P = 5%.
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