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Table 1. Chemical properties of the experimental soils
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CEC | O.M.| Total |Free | Easi % |
Soil pH N Fe i/el u- ‘ Texture
me/100g % % % n Sand | Clay Silt
| ppm |
I | 469 14.9 2.0 0.132 207 25 20.6 282 5.2 CL
g gL | 470 12.5 285 0147 1.94 14 386 14.2 472 L
|
z
MR E PR | 458 111 270 0.179 125 .34 22.6 14.2 63.2 SiL
Available ] Exchangeable 0.IN HCI ext.
|
Soil P K | SO, | Al Ca i Mg | K | Fe | Mn | Cu | Zn
ppm me/100g ppm
T 1% 14| 55 49 2.99 2.58! 0.52 030, 278 28 28 28
|
;
fLER g i L 24/ 48 44 1.39 2.50; 0.84 0.21] 254 780 50 63
Ee KR s+ 72 38 39 1.95 2.34‘ 0.58 0.16] 270, 42 44 B85
%2 p BT TRBEER LB S - 2R EEL
%+ pH RERYEEIRER  BHET#ERE (CEC) RILGIEE EREELER

PERETE PR L o AR o IS EE B BRI A W R R o HIEEHIDKDE R - TS
R E SRR MT R R o LB EEBRE » ZCHREELES c FRWRNaE=SE LR
T » WRAE » 97 S0ppm LT o
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Table 2. Grain yield and yield index
L e L% g &EL BRSSP HEL
# 5 ®E O o®m B & B i3 &
|
FE | 68 £ | 69 4 | 69 4 68 4E |69 4 |69 4| 68 4 69 4 |69 4
= 2 1 #0202 #8112 8 o2 A 1 #|12 #
P M - 4 + w } - e = ] 2 M - » - M + M
§1F 8141814 214414 L1 ded
Lol | = o0 — o0 | = [ — o | o o0 | = o0 — o0 — v | o=
1 O 71.0, 100, 60.9 100| 70.1] 100] 103.9 100 68.6/ 100} 74.8/ 100, 83.7; 100 675 100 68.9/ 100
2 St 82.1 116, 74.8| 123|78.2) 112| 86.21 83]72.3| 105 74.4| 100, 69.7] 83 71.0; 105 71.0{ 103
3 StSg 8L.1] 114, 76.3| 125/ 79.2| 113] 94.0, 91{69.8/ 102{71.3] 95 69.9 84 69.1] 102/66.0 96
4 StL 61.9 87 789 130 772} 110 870, 84,683 100/59.8) 80 71.4 85 749 111/62.00 90
5 SgH 74.5) 105 75.3| 124/ 73.6| 105 99.5 96/73.9 108/ 74.7, 100, 69.7, 83/ 75.4] 112/63.4] 92
6 StSgH 68.4 96 79.1] 130, 83.3| 119 108.4| 104| 73.4| 107} 78.4; 105 69.1) 83| 70.6 105/65.1] 94
7 H 74.9| 105 820 135/72.7 104, 98.7] 95/75.8 111:70.2] 94| 73.4/ 88 822 122770 117
8 B 73.7) 104] 63.2] 104/ 72.0] 103] 109.6 106| 70.4| 103|69.91 94/ 78.6; 94| 68.9 102 68.4] 99
9 Cu 63.8) 90, 720] 118 73.4| 105 93.5| 90,679 99/73.5 98 88.4 106| 71.6| 106]/76.8 111
10 Mn 67.7) 95 66.0 108 71.5| 102| 107.9| 104/68.3] 99/ 70.5] 94/ 82.6/ 99 68.4| 101/ 70.4] 102
11 Mo 78.2) 110 682 112729 104) 95.4| 93/72.7| 106/ 73.4) 98] 94.4/ 113 69.1] 102/ 69.0] 100
12 Zn 71.6| 101] 64.8 107,70.8 101] 93.4) 90671 98/70.0f 94| 71.8/ 86/ 66.2] 98/69.6/ 101
13 Total 72.7) 102) 68.8 113)75.8) 108/ 91.2| 88/70.7} 102/ 75.2) 101| 85.3] 102 74.0{ 110|76.5| 111
Micro.
14 MnO, 703 99, 73.3] 120 76.6| 109 117.2| 113|70.2| 102 76.3| 102 88.1) 105| 68.3| 101/68.3] 99
15 Dolomite 528 74| 622 102/71.0| 101] 872 84/36.4| 53/64.5 86 84.0| 100, 52.0 77/66.4] 96
16 Drainage |85.3| 120 56.5| 93)74.7) 107| 92.7] 89682 99]76.6 103| 94.0 112‘ 56.7) 84,606 88
17 StSgHt+ |73.3] 103] 725 119/74.0, 106; 93.5| 90/63.1] 92 75.2| 101 74.8, 89 63.7 94/59.0 86
T. Micro.
s B |73.2 70.8 74.8 98.3 70.0 72.8 79.1 69.9 68.3
5 % 7.28 6.08 17.90 7.31
LSD NS NS NS NS NS
1% 11.72 9.78 | 24.14 11.77
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Fig. 1. Effects of different treatments on grain Fig. 2. Effects of micronutrients on grain yield
yield in Latosol in Latosol
A, 2nd Crop 1979; B, 1st Crop 1980 ; A, 2nd Crop 1979; B, 1st Crop 1980
C, 2nd Crop 1980. C, 2nd Crop 1980
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Table 3. Yield and yield components of rice as affected by different treatments in Latosol

Yield (g/pot) | No. of filled | Filled grain | 1000 grain
Treatments No. of panicle] grain per

Grain Straw panicle % wt.
1. CK 60.9 66.6 28.7 89 87.2 23.8
2. St 74.8 70.5 293 107 91.4 23.7
3. StSg 76.3 67.6 26.7 125 939 23.2
4. StL 78.9 70.4 29.3 117 9L.1 23.1
5. SgH 783 68.5 27.3 122 90.6 22.8
6. StSgH 79.1 68.9 26.7 127 924 233
7. H 82.0 74.3 317 121 93.5 21.6
8. B 63.2 65.6 277 98 90.7 233
9. Cu 72.0 68.6 30.7 99 9l.4 236
10. Mn 66.0 64.6 303 95 92.1 23.1
11. Mo 68.2 65.7 303 97 93.0 23.3
12. Zn 64.8 64.5 30.0 84 883 26.2
13. Total mic. 688 | 666 29.0 101 932 235
14. MnOQ 733 68.1 280 108 93.3 243
15. Dolom. 62.2 42.1 217 119 9L.7 243
16. Drainage 56.5 59.2 25.0 91 90.2 24.7
17. StSgH+ total 72.5 713 29.0 113 92.2 23.0

mic.
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Fig. 5. Potassium content in straw as affected by the

application of straw and hull in different paddy soils
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100} A, CK; B, Straw ; C, Straw+Slag ;
| D, Hull ; E, Hull+Slag.
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Fig. 6. Silica content in straw as effected by the application
of straw, hull and slag.
&4, TRRBHERYBRIEOYE
Table 4. Silica content (SiO:%) in straw as affected by different treatments
B i L % ERE MR L B E M E L
Treatment 6647 2 16947 1 J5/694F 2 11 684F 2 1 604 1 1] 6945 2§ 6845 2 g;qzegm 1 376948 2 37
1 O 4,25 4.10 3.03 5.44 4.87 417 8.35 4,47 3.80
2 St 5.67 4.65 3.12 7.60 8.33 5.20 7.18 5,71 4.08
3 StSg 6.47 6.36 4.05 9.28 8.48 5.76 9.18 7.53 4.95
4 StL 5.85 4.86 4.58 8.17 8.44 6.30 7.33 5.64 5.56
5 SgH 8.34 8.94 4.50 10.17 8.70 6.86 11.55 9.26 B.22
6 StSgH 8.51 9.28 4.67 10.85 9.68 6.57 11.47 10.01 5.49
7 H 7.54 8.71 391 8.07 9.16 6.02 9.08 8.46 428
8 B 4,47 3.27 334 537 4.81 4.63 B.26 8.70 431
9 Cu 4.76 343 3.06 535 4.89 3.83 5.20 4.63 3.98
10 Mn 431 3.75 3.13 8.18 5.00 4,15 5.38 4,40 3.86
11 Mo 4,39 3.69 2.12 6.27 8.91 4.63 5.41 5.26 3.57
12 Zn 431 3.65 3.21 5.51 461 3.49 5.39 3.81 417
13 Total mic. 8.11 3.81 2.85 6.17 4.82 4.15 547 4.45 3.94
14 MnO, 393 3.57 3.51 5.03 421 4,18 5.29 4,19 431
15 Dolomite 432 4,11 4,23 5.55 6.88 5.63 5.07 B.74 5.23
16 Drainage 3.75 5.89 341 501 6.08 8.14 8.59 5.83 B.28
17 StSgH+ Total mic 8.37 9.96 6.08 9.89 9.63 6.56 1132 1093 7.22
Range | 875~ 327—| 272—| 501—| 421—| 383—| B507—| 381—| 3.57—
8.51 9.96 6.05 10.85 9.68 6.86 11.55 10.93 7.22
Average 5.56 5.44 3.73 6.99 6.74 8.15 7.09 6.22 4.66
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fik 1. AREEHEEFEDTRASENEE (L%  SFFHD
NP [ K [C | Mg |8O] Fe |[Mn | Cu | Zn
731 i
% ppm
1 0 0550 | 0.072 | 1220 | 0533 | Q173 | 3.924 252 187 3.1 23
2 St 0523 | 0.055 | 1.448 | 0549 | 0189 | 4.480 263 191 2.8 22
3 StSg 0480 | 0059 | 1414 | 0524 | Q176 | 5627 203 202 2.0 18
4 StL 0577 | 0.069 | 1403 | 0547 | Q199 | 5.090 209 140 19 18
5 SgH 0.80 0.056 1312 0.551 0.184 7.260 225 146 19 19
6 StSgH 0557 | 0.067 | 1517 | 0469 | 0189 | 7.487 227 138 2.5 21
7 H 0.560 0.069 1.175 0.547 0.180 6.720 270 163 34 22
8 B 0690 | 0072 | 1170 | 0529 | 0.189 | 3.694 248 233 3.0 28
9 Cu 0703 | 0.077 | 1087 | 0539 | 0187 | 3.750 294 201 18 25
10 Mn 0677 | 0080 | 1121 | 0512 | Q19 | 3.730 280 303 24 28
11 Mo 0630 | 0071 | 1213 | 0497 | 0186 | 3.667 308 204 24 25
12 Zn 0.630 0.069 1,262 0.554 0.206 3.724 292 227 16 34
13 Tgtal 0.647 0.071 1.189 0.540 0.184 3.924 277 273 2.1 30
14 ﬁlrf(r)(; 0.560 0.069 1.254 0.527 0.175 3.670 255 1,133 2.0 59
15 Dolomite 0.670 0.074 1.255 0.450 0.332 4.220 191 129 26 20
16 Drainage 0510 | 0.064 | 1303 | 0483 | 0210 | 4350 214 546 2.7 36
17 StSgH+ 0.487 0.085 1.628 0.435 0173 8.127 176 321 29 25
géfétecro' 0480—| 0055— 1.087—| 0435—| 0173 | 3670— 176—| 120— 16— 18—
0.703 0.080 1.628 0.554 0.332 8.127 308 1,133 34 59
Average 0.590 0.068 1,293 0.518 0.196 4.909 246 279 24 27
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& 2. FREEHBERYTESENPE GOEPEHEL=ERSE)
N P K Ca Mg SiO, Fe Mn Cu Zn
B bl
% ppm
1 0 0577 | 0102 | 0840 | 0490 | 0.195 | 4.827 220 144 2.7 22
2 St 0537 | 0087 | 1167 | 0476 | 0168 | 7.044 185 102 33 17
3 StSg 0483 | 0082 | 1.277 | 0530 | 0168 | 7830 166 95 3.7 18
4 StL 0490 | 0081 | 1210 | 0509 | 0179 | 7704 185 93 2.6 18
5 SgH 0473 | 0074 | 1100 | 0509 ! 0173 | 8577 179 119 3.0 2
6 StSgH 0493 | 0077 | 1174 | 0507 | 0177 | 9.034 203 134 2.8 22
7 H 0310 | 0085 | 0967 | 0453 | 0182 | 7750 241 117 238 20
8 B 0510 | 0099 | 0917 | 0513 | 0197 | 4.937 223 152 36 25
9 Cu 0543 | 0104 | 0967 | 0517 | 0192 | 4.690 213 205 35 28
10 Mn 0337 | 0103 | 0920 | 0458 | 0187 | 4.767 213 245 3.7 28
11 Mo 0350 | 0096 | 0920 | 0469 | 0205 | 5.604 205 211 3.2 26
12 Zn 0583 | 0110 | 0927 | 0459 | 0200 | 4.537 223 171 3.0 29
13 Total 0383 | 0105 | 0.814 | 0509 | 0201 | 5.047 260 202 34 25
micro.
14 MnO. 0547 | 0100 | 0.864 | 0447 | 0177 | 4.474 227 916 3.7 49
15 Dolomite —— — — — — — — — — -
239 234 3.2 27
16 Drainage 0417 | 0086 | 0960 | 0.424 | 0178 | 5410
17 StSgH+T. | 0427 | 0066 | 1.447 | 0425 | 0161 | 8694 198 146 33 20
micro.
Range 0417—| 0066—| 0.814—| 0.424— 0.161—| 4.474—| 166— 93— 26— 17—
0600 | 0112 | 1.447 | 0530 | 0333 | 9.034 260 916 37 49
Average 0521 | 0093 | 1.044 | 0475 | 0193 | 6.201 209 200 32 24
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Bik 3 FREBEUEEFDTESEOEE @GRS HLEFFHE
N P K Ca Mg SiO;, Fe Mn Cu Zn
B b
% ppm
1 0 O.‘590 0.091 0.856 0.499 0181 4.540 301 245 4.2 21
2 St 0.577 0.095 1.187 0.505 0.173 5.657 251 231 4.0 18
3 StSg 0.560 0.076 1.108 0.538 0.178 7.220 252 235 3.0 16
4 StL 0.527 0.076 1.108 0.567 0.195 6.177 217 202 2.7 15
5 SgH 0.553 0.085 0.981 0.509 0178 8.677 247 222 3.7 16
6 StSgH 0500 | 0063 | 1262 | 0493 | 0.155 | 8.990 220 216 18 21
7 H 0.547 0.082 0.916 0.494 0.159 7.264 276 178 1.8 17
8 B 0.570 0.087 0.771 0.517 0181 5.090 266 263 24 25
9 Cu 0.560 0.089 0.839 0.498 0.192 4.604 270 297 2.4 24
10 Mn 0.573 0.093 0.824 0.501 0.185 4,547 305 312 23 21
11 Mo 0.583 0.092 0.774 0.500 0.180 4,747 350 281 2.0 22
12 Zn 0.630 0.093 0.844 0.579 0.196 4.457 272 293 2.1 27
13 Total 0.590 0.088 0.699 0.540 0.201 4,620 311 349 24 31
micro.
14 MnO: 0.587 0.087 0.789 0.503 0.189 4,597 285 965 24 33
15 Dolomite — — — — — — — — —_ -
16 Drainage 0537 | 0082 | 1069 | 0448 | 0183 | 5.467 273 307 2.5 25
17 StSgH4+T. 0.467 0.057 1.825 0.463 0.167 9.824 252 313 2.5 25
micro.
Range 0.467—| 0.057—| 0.699—| 0.394—| 0.155—| 4.457— 168— 179— 1.8— 14—
0.630 0.095 1.525 0.579 0.369 9.824 350 965 42 33
Average 0563 | 0084 | 0983 | 0503 | 0190 | 5990 266 299 2.6 23
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Wi 4. FREEHCEE TR EY
Available Exchangeable
CEC | O. M. | Total
me/100g| % %
ppm me/100g
1 0 5.15 14.92 2.38 0.118 15 12 48 4.85 1.36 0.091
2 St 5.10 15.10 2.417 0.126 10 16 57 4.69 1.36 0.111
3 StSg 5.80 14.75 2.55 0.122 9 13 157 6.88 1.33 0.104
4 StL 6.30 14.92 247 0.120 11 12 139 7.66 1.07 0.104
5 SgH 5.70 14.92 2417 0.115 9 12 132 6.09 1.33 0.098
6 StSgH 5.50 15.25 2.41 0.121 10 14 114 6.02 1.36 0.107
7 H 5.25 15.00! 2.38 0.115 11 13 75 4.84 1.36 0.098
8 B 5.20 13.78 233 0.117 13 11 51 492 1.26 0.088
9 Cu 5.15 14.12 241 0.116] 11 12 54 4.53 1.30 0.094
10 Mn 5.15 14.52, 2.36 0.119 13! 10 52 4.69 1.30 0.083
11 Mo 5.15 14.92 241 0.113 11 10 60 4.85 1.36 0.085
12 Zn 5.20 14.12! 228 0.113] 17 10 63 4.84 1.26 0.083
13 Total 5.10 15.00] 2.30 0.113 15 10 57 531 1.26 0.091
micro.
14 MnO; 5.20 14.92) 2.27 0.120 16 ! 10 56 5.16 1.36! 0.098
15 Dolomite 6.40 14.92) 2.19 0.107 13 11 131 5.16 6.48 0.124
16 Drainage 5.30 14.92) 2.36 0.122 23 10 54 4.06 1.22 0.085
17 StSgH+T. 5.70 15.20] 2.99 0.115 15 14 130 563 1.56 0.098
micro.
R b2=] 5.43 14.78 2.41 0.117 13 12 84 5.30 1.62 0.097
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%k 5. FREBEHEGEMHLETLEEANEE

Available Exchangeable
CEC | O. M. | Total
i m PH N K Si0, Ca Mg K
me/100g| % %
ppm me/100g
1
1 0O 5.20 13.00 2.67 0.128 28 11 64 B.78 1.79 0.072
2 St 5.40 13.00) 2.93 0.141 16 12 101! 5.47 165 0.078
3 StSg 595 13.73 3.11 0.147 16 13 164 6.88 1.72 0.091
4 StL 6.50 14.80 3.05 0.150 21 14 190 8.91 1.65 0.098
5 SgH 590 14.12) 3.11 0.144; 15 14 189 6.88 1.69 0.094
|
6 StSgH 5.85) 14.92 3.29 0.162) 17 16 184 7.34 1.79 0.101
7 H 5.05! 14.00 3.17 0.141 19 13 70 6.17 185 0.085
8 B 5.20 12.66 2.75 0.125 217 11 52 5.55) 1.49 0.078
9 Cu 5.20 12.25 2.72 0.128 19 11 49| 5.55 1.59 0.078
|
10 Mn 5.20] 12.22 2.70 0.120 17 10 54 8.00 133 0.055
|
11 Mo 5.35 12.58 2.58 0.126 21 10 65 5.94 1.53 0.089
12 Zn 5.20 12.50 2.87, 0.129 25 11 52 8.16 1.49 0.062
13 Total 5.30 12.22 2.12 0.136 29 10 49 8.18 1.62 0.062
micro.
14 MnO, 5.20 12,11 2.70 0.133 24 11 45 6.17 1.65 0.065
15 Dolomite 7.00 12.75 2.87 0.130 22 12 98 5.78 7.78 0.101
16 Drainage 5.30 12.25 3.02 0.137 37 10 51 5.47 1.39 0.065
17 StSgH+ 5.95 13.50 2.93 — 22 14 123 5.93 1.49 0.078
T. micro.
7= 5 5.57 13.08 2.89 0.139 22 12 94 6.10 197 0.078
|
|
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Mk 6. TREEHBMEMRETELETRELEHEE
Available Exchangeable
CEC | O. M. | ‘Total
me/100g| % %
ppm me/100g

1 0 5.10 11.14 2.70 0.154 41| 17 35 5.00 1.30 0.075
2 St 505 1149 302 0161 34 16 32 469 126 0072

i
3 StS 5.95 11.85 2.99 0.157 313 20, 165 7.42 1.56 0.078

;
4 StL 6.70 12.11] 2.90 0.153 47 19 115 8.13 1.07 0.078
5 SgH 6.05 11.55 2.81 0.152 61 24 182 6.49 1.46 0.078
6 StSgH 5.95 11.37 2.90 0.151 37 24 131 6.96 1.33 0.091
7 H 4.90 1114 2.93 0.169 38 16 31 4.69 1.39 0.083
8 B 5.15) 11.00 2.87 0.161 67 16 35 547 1.39 0.078
9 Cu 5.05 11.00 2.87 0.162 47 15 33 5.24 1.39 0.065
10 Mn 5.05 11,37 2.72, 0.162 72 16 30 5.47 1.33 0.078
11 Mo 5.05 11.12] 2.70 0.166 45 16 33 5.63 1.43 0.072
02 Zn 5.05 11.36 2.72) 0.165 58, 16 34 5.70 1.46) 0.072
13 Total 8.10 11.30] 2.64 0.162 59 14 33 563 1.62 0.072

micro.
14 MnO, 5.30 11.20 2.55 0.159 68 14 38 594 1.59 0.072
15 Dolomite 6.40, 11.50] 2.64] 0.157 69 12 97, 5.16 4,80 0.072
16 Drainage 5.35 11.85 2.81 0.166 49 16 36 531 1.14 0.068
17 StSgH+T. 5.80 12.23 3.20 0.177 84 16 92| 5.47 1.10 0.078
micro.

e b2 5.47 11.43 2.82 0.161 53 17 68| 8.79 1.57 0.076
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Study on fertility improvement of latosolic

paddy in Taiwan'

Tze-Shun Lee 2

Summary

To further improve the productivity of the low-yield latosolic paddy in Taiwan, a
greenhouse experiment was carried out from the ‘2nd crop, 1979, to the 2nd crop, the
following year. Three successive rice crops were planted.

The soils used in this experiment were: Two from Taoyuan, a latosol and an
alluvial soil derived from the latosolic parent material ; one from Pingtung, an acidic
slate alluvial soil, used as the check.

The treatments were divided into three categories ; 1. Those for improving the soil
physical conditions and fertility (six treatments were included in this group, i.e., the
individual and combined additions of rice hull, fresh chopped rice straw, silicate slag or
lime) 5 2. Those for improving the soil micronutrient status (six treatments including the
additions of B, Cu, Mn, Mo, Zn and the combination of all) ;3. Those for eliminating
the toxicity of iron and aluminum (three treatments including the applications of MnO,,
dolomite, and a drainage treatment—drainage rate, 1 cm/day). A total of 17 treatments
were compared in three replicates. Fifteen kgs of soil were used in each pot, and the
pots were arranged in the greenhouse according to the randomized complete block
design.

As indicated by the grain yield in these three rice crops, the best treatment for
latosol was the application of rice straw (5t/ha) or hull (10 t/ha), the yield increase
obtained being 16-23% and 5-35%, respectively. The simultaneous application of silicate
slag or lime with straw or hull did 'not further increase rice yield.

Plant analysis data show that the most prominent difference caused by the applica-
tion of straw or hull were the increases in K and SiO, contents of rice straw. These
two elements were really low in rice plants grown on latosol, and its supply should
thus be beneficial. Statistical correlation study also shows that rice yield were positively
and significantly correlated with the levels of K and SiO, in rice straw. However, from
the fact that the treatments in which silicate slag were applied together with straw or hull
did not further increase the rice yield in spite of the resultant further increase in the SiO,
content of plant, it may be said that the beneficial effect of the application of straw or
hull in latosol was not only this. It may also be attributed to the storage of plant

1. Contribution No. 1032 from the Taiwan Agricultural Research Institute.
2. Soil Chemist, Department of Agricultural Chemistry, TARI, Wufeng, Taichung Hsien, Taiwan
431, ROC.
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nutrients in soil during the early stage of plant growth probably through increased
microbial activity and the release of the nutrients in later stage of growth.

Among the micronutrient treatments, that of molybdenum appeared to be the best.
Though the yield increase due to Mo application was only 10-12%, far less than that
due to straw or hull application, its use can still be justified because the yield effect
was rather consistent, the amount needed is so small, and it can be applied together
with fertillizers. Further study to confirm this result should be conducted.
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