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Table 1. The soil physical and chemical properties of the fall and spring
cropping plots in 1989 and 1990

Treat.' Text. pH 0.M. P,0, K,0 Ca0 Mg0  Si0,
) (%) — (Kg/ha)———— (ppm)
fall crop 1989

Before exp. SiL 5.0 3.1 189 236 2921 102 52

After exp.

Non-Silica Slag :
N.P.K, SiL 5.4 4.3 126 210 4176 299 41
N.P.K, SiL 5.4 4.2 173 265 3790 373 74
N.P.K, SiL 5.3 4.5 136 286 3671 371 61
N.P K, SiL 5.3 4.4 117 289 3697 373 54
N,P.K, SiL 5.3 4.3 151 253 3689 295 43
N.PX, SiL 5.4 4.3 140 212 3904 328 43
N,P.K, SiL 5.1 4.4 171 327 3263 349 42

Silica Slag (3 tons/ha)
N,P.K, Sil 5.9 4.4 155 211 6122 465 209

- N,PK, . SiL 5.8 4.3 149 234 6078 375 165
N,P,K, SiL 5.8 3.9 157 268 6202 432 125
NP K, SiL 5.9 4.0 121 207 6157 398 186
N.PK, SiL 5.9 4.2 147 211 6368 409 146
NP K, SiL 5.9 4.1 123 213 6321 444 189
N,P.K, SiL 5.9 4.3 141 288 6541 412 175

spring crop 1990

After exp.

Non-Silica Slag
N.P.K, SiL 5.8 3.7 213 282 3328 312 69
NP, SiL 5.6 3.8 190 309 3846 373 89
N,P.K, SiL 5.8 3.8 188 292 3220 324 76
N.PK, SiL 5.7 4.0 168 375 3488 352 69
N.P.K, SiL 5.7 3.6 223 301 3499 316 71
N,.P.K, SiL 5.9 3.9 182 242 3360 319 64
N,P.K, SiL 5.8 3.7 198 448 3134 280 64

Silica Slag (3 tons/ha)
N,P.X, SiL 6.1 3.6 159 318 4398 466 160
N.P.K, SiL 5.9 4.0 171 337 4482 434 140
N,P.K, SiL 5.9 3.8 233 333 4134 427 136
N.P.K, ~ SiL 6.0 3.8 134 207 3993 438 132
N.P.X, SiL 6.0 3.9 253 437 4522 519 212
N,P.K, SiL 6.0 3.7 171 309 4336 506 160
N,P.K, SiL 6.1 3.7 155 413 4363 466 163

'N.P.K, : N-P,0,-K,0=100-50-50Kg/ha .
N.P.K, : + 50% N.
NngKI .- 50% KQO.

N]PZKZ: - 50% N.
: N2P3K2 .t 50% P205.

N.P.K; © - 50% P,0;.
N.P:K; + + 50% K,0.
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Table 2. The soil physical and chemical properties of the fall cropping plots

in 1990
Treat. Text. pH 0.M. P.0, K0 Ca0 Mg0 Si0,
(%) (Kg/ha) (ppm)
Before exp.  SiCL 4.2 3.8 356 328 437 15 58
After exp.
Non-Silica Slag
N.PK, SiCL 4.1 3.9 391 231 379 18 82
NPK, SiCL 4.2 4.1 389 280 427 27 80
N.PK, SiCL 3.9 4.0 329 279 348 17 85
NP, SiCL 4.0 3.9 332 234 344 17 82
N.PK, SiCL 3.8 4.0 437 193 373 18 83
N,PK, SiCL 3.9 4.0 359 222 314 15 87
N.PK; SiCL 4.0 3.8 393 280 367 30 95
Silica Slag (3 tons/ha)
N.PK, SiCL 4.6 4.0 307 299 2379 461 312
N,P.K, SiCL 4.6 3.9 317 270 1578 231 261
NoPoK, SiCL 4.6 4.0 321 289 3078 632 454
N,P K, SiCL 4.6 4.1 317 294 1833 367 276
N.P:K, SiCL 4.8 3.9 541 269 2935 536 332
N,PK, SiCL 4.6 3.9 368 229 2583 637 404
N,PK, SiCL 4.7 3.8 370 313 2696 443 318

'The same as table 1.
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Table 3. The soil physical and chemical properties of the fall and spring
cropping plots in 1991 and 1992 repectively

Treat . Text. pH 0.M. P,0s K0 Cal MgO Si0,
(%) ——F  (Kg/ha) —— (ppm)
fall crop 1991

Before exp. SiCL 5.3 3.0 71 241 3398 290 27

After exp.

Non-Silica Slag
N,P,K, SiCL 5.4 4.3 104 299 3179 195 30
N,P.K, SiCL 5.0 4.9 120 319 3820 294 32
N,P.K, SiCL 5.4 3.9 106 304 2826 237 33
N.P.K, SiCL 5.5 4.3 95 309 3081 259 36
N,P,K, SiCL 5.4 4.4 151 357 3064 321 35
N.P.K, SiCL 5.4 4.2 100 400 2860 244 37
N,P,K, SiCL 5.6 4.2 126 550 3058 275 39

Silica Slag (3 tons/ha)
NP, SiCL 5.8 3.6 114 381 4850 432 96
N.P.X, SiCL 5.7 4.2 188 398 4508 518 99
N.PK, SiCL 5.6 4.3 86 342 4251 374 89
N.P.K, SiCL 5.8 4.0 61 336 4701 572 104
N,P.K, SiCL 5.9 4.0 207 332 4860 343 120
N,P.K, SiCL 5.6 4.0 130 268 4283 264 138
NP, SiCL 5.7 4.1 127 435 4433 360 102

spring crop 1992

Before exp. SiCL 5.8 5.2 56 183 5551 358 52

After exp.

Non-Silica Slag
N,P.K, SiCL 5.7 4.5 96 222 5413 357 60
N,P.K, SiCL 5.9 4.1 81 194 5868 379 54
N,P.K, SiCL 5.7 4.8 109 241 5190 336 55
NP K, SiCL 5.8 4.8 65 306 5762 403 54
N.P.K, SiCL 5.9 4.4 159 298 6077 422 S57
N.P.K, SiCL 5.7 4.4 111 166 5573 310 53
NP.K, SiCL 5.8 4.9 108 322 5755 315 51

Silica Slag (3 tons/ha)
N.PK, SiCL 5.9 4.4 70 183 6011 460 109
N.P.X, SiCL 6.0 4.6 75 207 6659 606 117
N,P.K, SiCL 5.7 4.3 81 214 5975 412 125
N,P.K, SiCL 6.1 4.0 54 195 6956 611 106
N.P;K, SiCL 5.9 4,3 97 188 6168 404 116
N.P.K, SiCL 6.3 4.5 93 143 7070 429 129
N,P.K, SiCL 6.1 4.5 79 251 6732 432 105

'The same as table 1.
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Table 4. Agronomic characters and yields of millet in different fertilizer

managements in fall crop of 1989

Treat.' Plant Ear Ear Volumetric Yield Index
height length weight weight
(cm) (cm) (g) (g /cc)  (kg/ha)
Non-Silica Slag
N.P.K, 69.0 20.4 3.99 0.62 437" 100.0
N.PX, 65.8 21.3 3.54 0.62 375% 85.8
NyP.K, 75.3 18.6 3.58 0.61 472" 108.0
N.P.K, 65.5 18.9 3.70 0.62 336* 76.9
N,P:K, 76.0 20.5 4.19 0.61 478" 109.4
N,P.K, 67.3 19.1 3.50 0.62 330° 75.5
N,PK, 74.0 21.8 4,31 0.61 450° 103.0
Mean 70.4 20.1 3.83 0.61 411 (100)
Silica Slag (3 tons/ha)
N,P.K, 75.5 19.9 3.41 0.62 491* 112.4
N,P.K, 72.8 19.1 3.36 0.61 430° 98.4
N.P.K, 82.8 19.1 3.86 0.62 637° 145.8
N,P.K, 72.8 21.5 3.4 0.62 497 113.7
N,P:K, 76.5 21.1 4.29 0.60 552" 126.3
N.P.K, 73.5 19.4 4.00 0.61 587" 134.3
N,P.K, 79.5 20.5 3.92 0.62 562° 128.6
Mean 76.2 20.1 3.74 0.61 537 (131)
Mean
N.PK, 72.3 20.2 3.70 0.62 464 100.0
N.P.K, 69.3 20.2 3.45 0.62 - 403 86.9
N,P.K, 79.1 18.9 3.72 0.62 555 119.6
N.P.K, 69.1 20.2 3.562 0.62 417 107.1
NP:K, 76.3 20.8 4.24 0.61 515 111.0
N,P.K, 70.4 19.3 3.75 0.62 459 98.9
N,P.X, 76.8 21.2 4,12 0.62 506 109.,1

'The same as table 1.
*Yield means within a column followed by the same letter
are not significantly different at 5% level by Duncan’s

muitiple range test.
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Table 5. Agronomic characters and yields of millet in different fertilizer

managements in spring crop of 1990

Treat.' Plant Ear Ear Volumetric Yield Index
height length weight weight
(cm) (cm) (g) (g /cc) (kg/ha)
Non-Silica Slag
N,PK, 146.8 20.8 4.64 0.70 1327 100.0
N,P.K, 126.1 15.2 3.29 0.74 807" 60.8
N,P.K, 147.7 23.8 5.72 0.76 1837° 138.4
N.P.K, 140.2 20.3 5.12 0.69 1427 107.5
N,PK, 149.5 22.2 5.19 0.75 1718° 129.5
N,P.X, 142.6 20.4 4.74 0.74 1077 81.1
N,P.Ks 145.5 21.7 5.76 0.75 1792° - 135.0
Mean 142.6 20.6 4,92 0.73 1427 (100)
Silica Slag (3 tons/ha)
N,P.K, 121.6 15.6 3.79 0.75 1179 88.8
N,PK, 154.5 24.2 5.05 0.76 1539* 115.9
N,P.K, 146 .2 20.9 4.94 0.75 1580 119.1
N,P.K, 150.5 22.6 5.05 0.71 1643™ 123.8
N,P.K, 139.2 20.6 4,51 0.69 1575% 118.7
NP K, 148 .4 21.0 5.44 0.73 1865° 140.5
Mean 144 .2 20.9 4.78 0.73 1528 (107)
Mean
N,P.K, 147.9 21.0 4.65 0.73 1323 100.0
N.PK, 123.9 15.4 3.54 0.75 993 75.1
N,PK, 151.1 24.0 5.39 0.76 1688 127.6
NP K, 143.2 20.6 5.03 0.72 1504 113.7
N,P.K, 150.0 22.4 5.12 0.73 1681 127.1
N.PK, 140.9 20.5 4,63 0.72 1326 100.2
N,P.K, 147.0 21.4 5.60 0.74 1828 138.2

The same as table 1.

The same as table 4,
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Table 6. Agronomic characters and yields of millet in different fertilizer

managements in spring crop of 1992

Treat.' Plant Ear Ear Volumetric  Yield Index
height length weight weight
(cm) (cm) (8) (g /cc) (kg/ha)
Non-Silica Slag
N.P.X, 136.5 16.7 4.15 0.68 1518 100.0
N,PK, 117.3 15.5 3.30 0.54 1371° 90.3
N,PK, 137.4 17.4. 5.05 0.74 2017¢ 132.9
N,P K, 130.4 16.1 3.75 0.62 1482° 97.6
NP, 139.1 17.1 4.45 0.70 1984° 130.7
N,PK, 132.6 16.2 3.77 0.58 1377 90.7
N,P.K, 135.3 17.0 4.67 0.69 1928° 127.0
Mean 132.7 16.6 4,16 0.65 1668 (100)
Silica Slag (3 tons/ha)
N,P.K, 138.5 17.2 4.75 0.71 1720® 113.3
N.PK, 113.1 16.3 4.08 0.58 1529 100.7
N.PK, 143.7 17.9 5.77 0.74 2296° 151.3
NP K, 136.0 16.7 4.32 0.65 1624* 107.0
N,PK, 141.2 17.3 4.93 0.72 2176 143.3
N,PK, 134.5 16.9 4,38 0.63 1650 108.7
N,P.K, 140.0 17.3 5.08 0.72 2051% 135.1
Mean 135.3 17.1 4.76 0.69 1864 (112)
Mean
NP, 137.5 17.0 4.45 0.70 1619 100.0
NP K, 115.2 15.9 3.69 0.56 1450 89.6
N,PK, 140.6 17.7 5.41 0.74 2157 133.2
NP K, 133.2 16.4 4.04 0.64 1553 95.9
NPK,  140.2 17.2 4.69 0.71 2080 128.5
NP, 133.6 16.6 4,08 0.61 1514 93.5
N.P.Ks 137.7 17.2 4.72 0.71 1990 122.9

'The same as table 1.

The same as tahle 4,
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Table 7. Economic evaluation of the first cropping millet (spring crop 1992)

in different liming and rates of N, P, K

Income® Cost (N.T./ha) Gross®
Treat.' Yield from Silica® Chemical* Apply® profits Difference’
(Kg/ha) yield slag fertilizer slag —— (N.T./ha)
Non-Silica Slag
N,PK, 1518 45,540 - 4,461 — 41,079 ck
N,P.K, 1371 41,130 — 3,092 — 38,038 - 3041
N,P.K, 2017 60,510 - 5,830 — 54,680 +13601
NPK, 1482 44,460 — 3,898 - 40,562 - 517
NP K, 1984 59,520 — 5,024 - 54,496 +13417
NPK, 1377 41,310 - 4,162 — 37,148 - 3931
N.PK, 1928 57,840 — 4,760 — 53,080 +12001
Mean 1668 50,040 — 4,461 — 45,579 (ck)
Silica Slag (3 tons/ha)
N.P.K, 1720 51,600 5,400 4,461 3,000 38,739 - 2340
h 1529 45,870 5,400 3,092 3,000 34,378 - 6701
NP K, 2296 68,830 5,400 5,830 3,000 54,650 +13571
N,P.K, 1624 48,720 5,400 3,898 3,000 36,422 - 4657
N.P.K, 2176 65,280 5,400 5,024 3,000 51,856 +10777
N,P.X, 1650 49,500 5,400 4,162 3,000 36,938 - 4141
N.PK, 2051 61,530 5,400 4,760 3,000 43,370 + 7291

Mean 1864 55,920 5,400 4,461 3,000 43,059 (- 2520)
'The same as table 1.
30 N.T./Kg for millet grains.
1,800 N.T./ton for silica slag.
‘Ammonium sulfate, calcium superphosphate and potassium chloride
are 230, 162 and 288 N.T. per 40Kg respectively.
53,000 N.T./ha for apply slag.

Gross profit = Incomes - Cost.

‘Comparisons with the recommend level treatment (NPK,).
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Table 8. Economic evaluation of the second cropped millet (spring crop 1990)

in different liming and rates of N, P, K

Income? Cost (N.T./ha) Gross®
Treat .’ Yield from  Silica® Chemical* Apply® profits Difference’
(Kg/ha)  yield slag fertilizer slag (N.T./ha)

Non-Silica Slag
N.P.K, 1327 39,810 — 4,461 — 35,349 ck
NPk, 807 24,210 — 3,092 — 21,118 -14231
N,P.K, 1837 55,110 — 5,830 - 49,280 +13931
NPK, 1427 42,810 — 3,898 - — 38,912 + 3563
N,PK, 1718 01,540 - 5,024 — 46,516 +11167
NoPK, 1077 32,310 — 4,162 — 28,148 - 7201
NoPoK, 1792 53,760 — 4,760 — 49,000 +13651
Mean 1427 42,810 — 4,461 — 38,349 (ck)

Silica Slag (3 tons/ha)
N,PK, 1319 39,570 — 4,461 — 35,109 - 240
N.P.K, 1179 35,370 - 3,092 — 32,278 - 3071
N,P.K, 1539 46,170 — 5,830 — 40,340 + 4991
N.P-K, 1580 47,400 — 3,898 — 43,502 + 8153
N,PK, 1643 49,290 — 5,024 — 44,266 + 8917
N,PoK, 1575 47,250 — 4,162 — 43,088 + 7739
N,PK, 1865 55,950 — 4,760 — 51,190 +15841
Mean 1528 45,840 — 4,461 — 41,379 (+ 6030)

2234507The same as table 7.
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A Study of the Effects of Fertilization and Liming

on Yield of Slope-land Foxtail Millet.
Tai-Chun Chou and Moa-Shen Chang'

Abstract

This trial was conducted on slope land ( strong acid, siit loam, Schist
Alluvial soils) from fall of 1989 to spring of 1990. The objective of this
experiment is to find out the reasonable fertilization and the effect of liming
on the yield of foxtail millet.

The soil pH values were rised about 0.4-0.6 units, and Ca, Mg, Si in soil
also increased and enchance 31% (fall crop 1989) and 12% (spring 1992) more in
yield after silicate slag was applied. It seems as if it was better to last for
the second crop in 1990 spring but not obviously in yield(increase 7% only).

The yield was decreased by 13%(fall 1989), 25%(spring 1990),and 10%(spring
1992) in-50% N treatment, as compared with the recommended treatment (Control)
. and then the treatment of + 50% N increased 20-33%. The treatment of + 50% P
and + 50% K increased yields by 11-29% and 23-38%. The yield of - 50% P and -
50% K fertilizer treatments were not significent different from control.

It is concluded that the silicate slag can rise soil pH value and improve
nutrients availability in acid soils. The maintenance of high yield under 50%
reduction in K fertilizer, might be attributed to the existence of Ca in

applied silicate slag, which can promote K use of crops.

Key words: Foxtail millet, Liming, Fertilizing management.
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